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ITIOACHUTE/IbHASA 3AIIMCKA

[Tpu pa3paboTke TporpaMMbl MO OWOOTHMM TeOPeTHYeCKYIH OCHOBY [Jisl
oripeie/ieHUs MOAXO0/0B K (hOPMUPOBAHUIO COJiepyKaHUs yuebHOTo TipejmMeTa
«buosorusi»  coctaBuIv: KOHUenTyajbHble mnosioxkeHuss PI'oC COO o
B3aMMOOOYC/IOB/IEHHOCTH  IieJiell, CO/Iep)KaHusi, pe3y/lbTaToB O0yueHUs U
TpeGOBaHMU K YPOBHIO TIOATOTOBKY BBIMTYCKHUKOB, MOIOXKeHUs1 00 00IIUX 11e/IsiX U
TIPUHLIATIAX, XapaKTepu3YIOL[UX COBpeMeHHOe COCTOSIHHEe CHUCTeMbl CpeHero
obmiero obpa3oBanus B Poccuiickoii ®Pegeparuu, a Takke TIOJIOKEHUS O
crietudurKe O6HMOIOTUY, €€ 3HAUEHUU B TTO3HAHUW >KUBOW TIPUPOALI U 00ecrieueHuu
CyILLleCTBOBaHUsI ueyioBeueckoro obijectBa. CorjiacHO Ha3BaHHBIM TIOJIOXKEHHSIM,
orpe/ie/ieHbl OCHOBHBIe (DYHKIIMM TIPOrPaMMBI 110 6H0JIOTUN U €€ CTPYKTYypa.

[Tporpamma 1o 6uooryuy JaéT TpejicTaB/ieHye o 1e/six, 00 obielicTpaTeruu
o0yueHUsi, BOCIUTAHUS W Pa3BUTUs OOyUarOIIUXCS CpeACcTBaMU yueOHOTro
nipeameta «buonorus», omnpezesnsieT obsi3aTeslbHOe TIpeJMeTHOe CO/lep)KaHUe, ero
CTPYKTYpYy, PpaclipefiejieHe TI0 pa3jefaM W TemaM, pPeKOMeH][yeMyto
1oc/iefloBaTe/lbHOCTh M3ydeHUst yueOHOTro MaTepuasa C YYETOM MeXKIpeaMeTHbIX
Y BHYTPUIIPeIMETHBIX CBsi3eid, JJOTUKU 0Opa3oBaTe/IbHOTO MpOoLiecca, BO3PaCcTHBIX
ocobeHHOCTel 00yuaroImxcs.

B nporpamMe 1o OWO/MIOTMM TakKe YUWTHIBAIOTCS TpebOOBaHUS K
TJIAHUPYEeMbIM JIMYHOCTHBIM, MeTarpeIMeTHBIM U TIpeIMETHBIM pe3y/bTaTaM
oOyueHusi B (OPMHDOBAHMM OCHOBHBIX BH/JOB yueOHO-TI0O3HABaTe/IbHOM
JesTe/TbHOCTH/YUeOHBIX /IeHCTBUM OOYYarol[UXCsi 10 OCBOEHHUIO COJlepKaHMUS
Orosiornueckoro o6pa3oBaHusl.

B mporpamme mno 6uonoruu (10 — 11 — 12 kmaccel, 6a30BbIli ypOBEHb)
peasii30BaH MPUHLIMIT TIPEeMCTBEHHOCTU B U3yueHUM Onosioryu, barogapsi uemy B
Hell TpocMaTpYBaeTCsl HAlpaB/eHHOCTb Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMHpOBaHUEM  eCTeCTBEHHO-HayuHOTO  MHPOBO33DEHUs,  L[€HHOCTHBIX
OpUeHTalNi JIMYHOCTU, SKOJIOTUUECKOTO MBIIILJIeHUs], TIPe/ICTaBIeHUI O 3[0POBOM
obpa3e >KU3HU U Oepe)KHbIM OTHOIIIEHWEM K OKpY)Karollleid TPUPOAHON cpe/e.
[ToaTomy Hapsiy C u3yuyeHreM 00111e6MOIOrHUecKUX TeOpuid, a TakXe 3HAHUU O
CTPOEHUM KUBBIX CICT€M Pa3HOr'0 paHTa W CYITHOCTU OCHOBHBIX MPOTEKAIOIUX B
HUX TPOLIeCCOB B Tporpamme 1o OHOJIOTUM y/je/ieHO BHUMaHWe HCI0/b30BaHUIO
T0/TyUYeHHBIX 3HAHUM B TTOBCeAHEBHOM >KWU3HU /ISl pellieHus PUK/IafAHbIX 3a/ay, B
TOM umc/e: NpodUIaKTUKK Hac/ie[JCTBEeHHBIX 3abosieBaHUI UYesloBeKa, MeAUKO-
TeHeTUYeCKOT0 KOHCYJIbTUPOBaHWUS, 000CHOBaHUS 3KOJIOTUYeCKU
1jeiecooOpa3HOr0 TIOBeZleHHsI B OKPYXKAIOLl[el TIPUPOJHON cpefle, aHa/M3a
BJIUSTHUSL XO35IMICTBEHHOU JIesiTe/IbHOCTA Ye/IOBeKa Ha COCTOSIHWE TMPUPOAHBIX U
HCKYCCTBEHHBIX 9KOCUCTeM. Y cujieHrHe BHUMaHUs K TIPUK/IaZiHON HallpaB/IeHHOCTU
yueOHOro rpegMeTa «BbHOIOTUs» TTPOJUKTOBAHO HEOOXO0UMOCTELIO 00ecITeueHHs



YCJIOBUM /1S PellieHUst OJJHOW U3 aKTyaIbHBIX 3a7lau IITKOJILHOTO OMOJIOTHYeCKOTo
oOpa3oBaHusl, KOTOpas MpeArionaraeT (GoOpMHpOBaHHE Y  OOyUaroIl[uXCs
CocOOHOCTM  afanTHUPOBAThCS K WM3MEHEHWSIM [IWHAMHAYHO pPa3BUBAIOIETOCs
COBpEMEHHOT'0 MHpa.

Buosiorusi Ha ypoBHe cpefgHero o6iero o0Opa30BaHUS 3aHHMMAaeT BaXKHOE
Mecto. OHa obecrieuriBaeT (GOpMHpOBaHHE Yy OOYYArOIMXCS TIPeACTaBIeHUA O
HayuyHOW KapTWHe MHpa, PACIIUpsieT ¥ 0000IIaeT 3HaHUS O >KUBOH MpHUpPOJe, eé
OT/IMYMTE/IbHBIX TIPU3HAKaX — YPOBHEBOM OpraHW3al[iM W 3BOJIIOLIUH, CO3[aET
yCJIOBUS  AJISi:  TIO3HAHWSI  3aKOHOB  J>KMBOW  TPHUPOAbI,  (hOPMHPOBAHUS
(YHKI[MOHA/IbHOM TPaMOTHOCTH, HaBLIKOB 370poBOro W 0Oe3omacHoro obpasa
JKWU3HH, 3KOJIOTMUECKOT0 MBIIIUIeHHS, [IEeHHOCTHOTO OTHOILIEHHUS K KUBOU TIPUpO/ie
Y UeJIOBEKY.

Bosbliioe 3HaueHre OMOIOTHS UMeeT TakKe /ISl PelleHus] BOCTIUTAaTeTbHBIX
pa3BUBAIOIIMX  3afady  cpefaHero  obmjero  o6Opa3oBaHWs,  COLMAIM3al[UH
oOyuatoruxcs. V3yueHue 6uonorun obecrieurBaeT yCI0BUs /s (hOPMUPOBaAHUS
VUHTE/UIEKTya/IbHBbIX, KOMMYHUKAI[MOHHBIX W HWH(MOPMAIIMOHHBIX  HaABBIKOB,
9CTeTUUYECKOW KY/bTYPbl, CIIOCOOCTBYET WHTErpaljii OHOJIOTMYeCKHUX 3HaHUN C
TIpe/ICTaB/IeHUSIMUA 13 APYTHUX yUeOHBIX MMPeAMETOB, B UaCTHOCTH, (DU3WKH, XUMHUH
v reorpaduu. Ha3BaHHbBIe T10/10’KeHUsI O TIpe/iHa3HaueHU yuebHOTO TipeZiMeTa
«buosorusi» COCTaBW/IM OCHOBY /il OIpeJie/IeHUs] TIOAXOZ0B K OTOOpYy u
CTPYKTYPHPOBAaHUIO €ro CO/ep)KaHWsA, IIpPe/[CTaBJIeHHOTO B IIporpamme II0
O10JIOTHH.

Otbop cozmepkanus yueOHoro npeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIIeCTB/EH C TIO3WIMKA KYJbTYpoCcOOOpa3HOTO TIOAXOZid, B COOTBETCTBUM C
KOTOPBIM 0Oyuaromfecss JO/DKHbI OCBOWUTH 3HAHUS W YMEHWs, 3HAUUMBIE [JIs
dbopmMupoBaHUs O0OIed Ky/JIbTYPbI, OIpEeJessIole aJeKBaTHOe TIOBe/jeHHe
ye/ioBeKa B OKPY»KaroIlleld TTPUPOIHOM cpefie, BOCTpeOOBaHHbIE B ITOBCEAHEBHOM
JKU3HU U TIPAaKTHUUeCKoW AesTesibHOCTU. Ocoboe MeCcTo B 3TOM cHCTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBI COZIEP>KaHUsI, KOTOPbIe C/Ty>KaT OCHOBOM [17ist ()OPMHPOBAHUS
Mpe/ICTAaB/IeHUM O COBPEMEHHOU eCTeCTBEHHO-HAayYHOW KapTUHE MWUpa U
I[EHHOCTHBIX ~ OPUEHTAI[UsIX  JIMUYHOCTH, CIOCOOCTBYIOIIMX  TI'yMaHH3alud
broornueckoro oOpa3oBaHusI.

CTpyKTypUpOBaHUEe COJiep)KaHUs y4eOHOro MaTepwaja B TIpOrpaMMe II0
OMO/IOTUM  OCYIIIECTB/IEHO C YYETOM TIPUOPUTETHOIO 3HAaueHUst 3HaHUK 00
OT/IMUHTETbHBIX 0COOEHHOCTSIX >XKMBOW TIPUPO/IbI, O €€ YPOBHEBOW OpraHHW3al[uu U
9BOJIIOLMK. B COOTBETCTBUM C 3TUM B CTPYKType yuebHOTO TipeagmeTa «bronorusi»
BbIZIe/IeHbI CJIeYIOIIMe CojieprKaTe/ibHble MTUHUM: «broiorys Kak HayKa. MeTo/bl
HayuyHOTO0 MO3HaHUs», «KjeTka Kak 6uosiornyeckasi cucreMa», «OpraHusMm Kak



Buonornueckast cuctemMa», «CrcreMa 1 MHOrooOpasue OpraHMueCcKoro MUpa»,
«3DBOJTIOLIYS YKUBOU TIPUPOBI», « IKOCUCTEMBI U TIPUCYII[HE UM 3aKOHOMEPHOCTH».

Llenb n3yuenus yuebHoro npeamera «brosorvs» Ha 6a30BOM ypOBHe—
OB/IaJleHue  OOyYaloUUMHCS  3HAHUSIMH O  CTPYKTYPHO-(GYHKLIMOHAIBHON
OpraHM3allid JKUBBIX CHCTEM PA3HOrO0 paHra W mnpuobpeTeHWe yMeHHUH
WCTI0/Tb30BaTh 3TH 3HAHWS JIi TPAMOTHBIX [eHCTBHUH B OTHOIIEHUH OOBEKTOB
YKUBOU TIPUPOZBI U PeIlleHUsI pa3/IMUHbIX XKU3HEeHHBIX MPobieMm.

HocTtxeHue 1ie/id u3yueHus yueOHoro mipegmeta «buosorus» Ha 6a30BoM
ypOBHe 00ecrieunBaeTCs pellieHreM C/IeAyIOIINX 3aau:

OCBOEHHE OO0YyUaroIUMHCS CUCTeMbI 3HAaHWUM O OMOJOTMYeCKUX TeOopusX,
YUeHHSIX, 3aKOHaxX, 3aKOHOMEPHOCTSIX, TUIIOTe3ax, MpaBUIaX, CIy>KalluX OCHOBOM
st OPMHUPOBAHUS TIPeZCTAaB/IeHU O eCTeCTBeHHO-HayuYHOW KapTWHE MUpa, O
MeTO/JaX Hay4YHOTO TI03HAHMsI, CTPO€HHUH, MHOT000pa3uy U 0COOEHHOCTSIX JKHUBBIX
CHCTeM PA3HOT'0 YPOBHSI OpPTraHM3allUY, BBIJAIOIUXCSA OTKPLITUSX U COBPEMEHHBIX
UCC/IeIoBaHUSIX B OUOJIOTHH;

dbopMHUpOBaHUe Yy OOYYarOIIMXCS TI03HABATEe/IbHBIX, WHTE/JIEKTYaJbHbIX U
TBOPUECKUX CITOCOOHOCTel B TIpoljecce aHa/lv3a JaHHBIX O TYTAX Pa3BUTHS B
OUMOMOTUM HAyUHBIX B3IJIS/IOB, W€ M TIOAXOJ0B K W3yUeHHIO0 JXMBBIX CHCTEM
Pa3HOT0 YPOBHSI OPraHU3aluH;

CTaHOB/iIeHWe y oOyuarormumxcs oOImieid Ky/ibTypbl, (YHKI[MOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHATb W OI|eHUBATh SBJIEHUSI OKPY>KaIOI[eT0
MHpa >KMBOW TIPUPOJbGI HAa OCHOBAaHWM 3HAHWM U OIbITA, TIOJYUEHHBIX TPH
M3yueHHUH OMOJIOTHY;

dbopmMHupoBaHMe y O00yYalOUUXCA yMeHWH WITIOCTPUPOBAaTh 3HAUEHHe
OMOIOTMUeCKUX 3HAHWM B TIPAaKTUUECKOW [esITeIbHOCTH Ue/IOBeKa, pa3BUTHUU
COBPEMEHHBIX MeUI[UHCKHUX TeXHOJIOTHI M arpoOMOTeXHOIOT A

BOCTIMTaHUWE YOEXIEHHOCTH B BO3MOXKHOCTHM TTO3HAHHUS UETIOBEKOM >KMBOM
TIPUPO/IbI, HEOOXOAUMOCTU OEPEKHOTO OTHOILIEHHUS K Hell, COOMI0/IeH s STHUeCKUX
HOPM TIpH TIPOBeJIeHNH OMOIOTHUYECKUX MCC/IeJOBaHU;

OCO3HAHWE IIeHHOCTH OWO/IOTUYeCKUX 3HAHUN [I7Isi TIOBBIIIEHUS] YPOBHS
9KO0JIOTUYECKOU KY/IbTYPBI, /11 (hOPMHUPOBAHUS HAyYHOTO MHUPOBO33PEHMS;

NIpUMeHeHre TTPUOOPeTEHHBIX 3HAHUN U YMEHUN B TIOBCEeJHEBHOM YKU3HU [IIsI
OLIEHKU TTOC/Ie[ICTBHI CBOEU [lessTe/TbHOCTH TI0 OTHOIIIEHWIO K OKPY Kalolliel cpefie,
CcOOCTBEHHOMY 3/I0pPOBbI0, 00OOCHOBaHHEe M COOJIOeHre Mep IPO(GHIAKTHKU
3ab0/1eBaHUM.

B cucreme cpennero obiero obpa3oBaHusi «buonorus», u3ydaemasi Ha
6a30BOM ypOBHe, SIBNsieTCS 00si3aTe/IbHBIM y4eOHBIM TIPeIMETOM, BXOZSIINM B
COCTaB TNpeIMeTHOM 00/1acT «ECTeCTBeHHO-HayUHbIe MPeIMEThD».



Il1st u3yuenust 6rionoruy Ha 6a30BOM ypOBHe cpeiHero o0iiero oopa3oBaHHs
otBoauTcs: B 10 knacce — 36 yacoB (1 yuac B Hezento), B 11 knacce — 36 yacoB (1
yac B HeJie/t0), B 12 Knacce — 36uacoB (1yac B HeJeto).



COJAEPKAHUEOBbYUYEHHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

buosorus kak Hayka. CBsi3b 6uosioruu ¢ 001eCTBeHHbIMU, TeXHUUECKUMHU U
JPYTMMH eCTeCTBEeHHbIMU HayKamu, (punocoduent, STUKOM, 3CTETUKOM U MPaBOM.
Posib 6uosioruu B hOpMUPOBAaHUM COBPEMEHHOM HayuHOM KapTHHBI Mupa.CucTema
bronornuecKrx Hayk.

MeTo/pbl 1T03HAHUS KUBOW MPUPO/bI (HabstoieHre, SKCTIepUMEeHT, OMKcaHue,
u3MepeHre, KlacCUpUKalus, MOJe/JMpoBaHue, CTaTHCTHUecKass oOpaboTka
JlTaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y.lapBuH, ['.Mengens, H.K.Konb1ioB, [IX.YoTcon u ®@.Kpuk.

Tabuip! ¥ cxeMbl: « MeTo/bl TTI03HAHUS KUBOM TIPUPO/IbD».

JIaGopaTopHbIe ¥ MPAKTHYECKHE PAdOTHI:

[TpakTrueckass pabora Ne 1. «Mcronp3oBaHve pa3MMUHBIX METOIOB TpHU
M3y4eHUH OMOIOrUUeCKUX 00BEKTOBY.

Tema 2. JKuBble cUCTeMbI M UX OpraHHU3alMsl.

JKuBble cuctembl (6MOCHCTEMBI) Kak TIpeiMeT u3ydeHus Ouosioruu. OTanure
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/BbI.

CBoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. Y POBHU OpraHU3aliy OMOCHCTEM:
MOJIEKYJISIPDHBIM, K/Ie€TOYHbIM, TKAaHEeBbIM, OpraHW3MEHHbIM, MOMYJSIMOHHO-
BU/IOBOM, 3KOCUCTEeMHBIN (OMOreorieHOTUUeCKUii), OruochepHbIi.

JleMoOHCTpanuu:

Tabsuiiel ¥ cxeMbl: «OCHOBHBIE TIPU3HAKH >KU3HW», « Y DOBHU OpraHU3al[ux
JKUBOU TIPUPOJbI».

Ob6opyznoBaHue: Moiesb Mosiekysibl JJHK.

Tema 3. XuMHueCcKHi COCTaB U CTPOEHHUE K/IeTKH.

XVAMHUYECKAW COCTaB K/IETKU. XHMMHUUECKHe 3JIeMEeHThbl: MakKpO3/IeMEeHTHI,
MUKpO3JieMeHThl. Bozia 1 MUHepasnbHbIe BellleCTBa.

@®yHKIIMM BOAbI M MHWHEDA/bHBIX BellleCTB B KieTke. [loggep>kaHue
OCMOTHUUEeCKOro basaHca.

bBenku. CoctaB U cTpoeHne 0e/iKOB. AMHUHOKHMC/IOTBI — MOHOMEDHI Oe/KOB.
He3ameHrMble 1 3aMeHHMMble aMUHOKUC/I0TbL. AMUHOKUC/IOTHBIM COCTaB. Y POBHU
CTPYKTYypbl 0e/NKOBOW MO/eKy/lbl (TlepBUYHAasl, BTOPWUYHAs, TpeTHUYHas U
yeTBepTHUHAsE CTPYKTypa). XUMHYeCcKHe CBOMCTBa OeskoB. bBuosornueckue
byHKI[MN 6eKOoB.



depmeHTHI — bUoNOrMUecKre KataausaTtopbl. CTpoeHUe pepMeHTa:aKTHBHBIM
1[eHTp, cyOcTpatHasi creruduuHocTh. KodepmeHTsl. Burtamunbl. OTinuus
(hbepMEHTOB OT HEOPraHWYeCKHUX KaTaanu3aTopoB.

YrieBoApl: MOHOcCaxapuabl (T/IFOKO3a, pubo3a u  Ae30KcuprO03a),
Jvcaxapugbel (caxapo3a, J/akKTo3a) M MoJjvcaxapujbl (Kpaxmas, TJIMKOTeH,
Lie/uTro103a). bronornyeckre (hyHKLMK yI/1€BO/JOB.

Jlunupapl:  Tpurauuepuabl, Qocdoaunuabl, cTepoubl. ['MApo@UIbHO-
rugpodobHbie cBolicTBa. buosnornueckve QyHKumMM JunuAoB. CpaBHeHHe
yT/71eBO/I0B, 0€/IKOB U JIMMK/I0B KaK UCTOUHHUKOB SHEPTUM.

Hykneunosele kucnotel: JHK wu PHK. Hykneotnasl — MOHOMepBI
HYK/1eMHOBBIX KUCAOT. Ctpoenue u ¢pyHkimu JHK. Ctpoenue u @yskiuu PHK.
Buabl PHK. AT®: ctpoeHue u GyHKLIUM.

LuTosnorus —Hayka o KjeTke. KjeTouHast Teopusi —[IpUMep B3aMMO/JENCTBUS
yjer U (PaKTOB B HAYUHOM IMO3HaHUW. MeTo/bl U3yUyeHUs K/IeTKHU.

Knetka Kak 1efoCTHass »uBasg cucTema. OOIue TmpU3HAKK KIIETOK:
3aMKHyTasi Hapy)kHasi MemOpaHa, mosiekynbl THK Kak reHeTHueckuii arirapar,
crcTeMa CHUHTe3a beska.

Tumbl K/IETOK: SyKapuoTh4yeckas U TIpoKapuoTuueckas. OcobeHHOCTH
CTPOeHUsI TIPOKApHUOTUUECKOM KieTKU. KrneTtouHass cteHKa Oaktepuii. CTpoeHue
5YKapUOTHYEeCKOW KieTKM. OCHOBHbIE OTJWUWSI pPACTUTE/NbHOU, >KUBOTHOM WU
rpyubHOM KJIeTKU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIeTOYHAsl CTeHKAa, IVIMKOKa/IUKC, UX
dbynkiun. [lna3matryeckasi MembpaHa, eé cBOCTBa ¥ pyHKIMU. L{yuTorsia3ma u eé
opradHouipl. OgHoMemMOpaHHble opraHoubl KiaeTtku: OIIC, ammapaT [Mosbmxw,
M30COoMBI.  [lo/yaBTOHOMHBIE OpPraHOM/bl KJIETKU: MUTOXOHJPWUH, IIaCTU/BL
[TpoucxokaeHrve MUTOXOHApPWUN U TacTvj. Bugel mmactug. HemembpaHHbIe
OpPTraHOW/IbI K/IeTKW: pHUOOCOMBI, KIETOUHBIA I[eHTp, I[€HTPHOJIM, pPeCHUYKH,
JKI'YTUKU. DYHKLIMU OPraHOU/I0B KJIeTKU. BKiroueHus.

Slnpo — perynsiTopHbIM LieHTp KieTKd. CTpoeHUe sifipa: siiepHasi 000/10uKa,
KapuoIuiasMa, XpOMaTuH, s/IpbILIKO. XpOMOCOMBI.

TpaHCIIOpT BelLeCcTB B K/eTKe.

JleMoHCcTpanuu:

[TopTpetsl: A.JleBenryk, P.I'yk, T.I1IBanH, M.IneligeH, P.Bupxos, k.
YorcoH, @.Kpuk, M.Yunkuuc, P.®pankiuH, K.M.bap.

HNuarpammbl:  «Pacripefie/ieHe  XWUMHWUYECKUX  37IEMEHTOB B  HEKHBOU
npupoze», «PacrpeeneHrve XUMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmmibl 1 cxeMbl: «Ileproguueckast TabIMIla XUMAUYECKUX JIEMEHTOBY,
«CTpoeHue MOJIeKY/Ibl BOZIbI», «brocuHTe3 6enka», «CTpoeHre MOJIeKyIbl benka»,
«CTtpoenue ¢pepmenTa», «HyknenHosble KUC10ThL. [JHK», «CTpoeHre MoneKy/ibl



AT®», «CTpoeHre 3yKapruOTUUEeCKOU KIeTKN», «CTpOeHUe KUBOTHOU KJIETKW»,
«CTpoeHHe pacTUTe/IbHOM KJ/IeTKW», « CTpOoeHre MPOKapUOTUUYeCKON KIeTKW»,
«CTpoeHue siipa KJIeTKW», « YTJIeBOAb», «JIUruab».

Ob6opyzoBaHue: CBeTOBOM MHKDOCKOM, oOOpyAoBaHHe [jisi TIPOBeZeHUs
HabmozieHnk, W3MepeHWM, SKCIepUMeHTOB, MHUKpOIperapaThl pacTUTeNbHbIX,
JKUBOTHBIX U OaKTepUabHBIX KIeTOK.

JIaGopaTopHbIe ¥ MPaKTHYeCKHe padoThI:

JlabopaTtopHasi pabora Ne 1. «V3yueHHe KaTaTMTHUYECKOW aKTUBHOCTH
(hepMeHTOB (Ha NMpUMepe amuIasbl UK KaTasaasbl)».

JlabopatopHasi pabota Ne 2. «VI3yueHWe CTPOEHHUS KJIETOK pacCTeHHH,
JKUBOTHBIX M OaKTepuii T0J] MUKPOCKOIIOM Ha TOTOBBIX MMKpOIIperiapaTax ¥ X
OIKCaHUEe».

Tema 4. JKuzHeaeaTe/1bHOCTb K/I€TKH.

OObmeH Bel1lecTB, UM MeTaboM3M. ACCUMWIALUS (T/IaCTUUeCKU 00MeH) U
JICCUMUJISLIMA (SHepreTuueckuii oOMeH) — JiIBe CTOPOHBI €AWHOrO TIpoljecca
MeTabonmu3ma. Posib 3aKOHOB COXpaHEHHSI BEIeCTB W SHEPrdd B TMOHUMaHWH
MeTabor3Ma.

Tumnel oOMeHa BellecTB: aBTOTPOGMHBIN U reTepoTpodHbIid. Pombs hepMeHTOBB
oOMeHe BellleCTB U MpeBpallleHnH YSHePTUU B KJIeTKe.

dortocuHTe3. CBeTroBasi U TemHOBasg (ha3bl (OTOCHHTEe3a. Peakijuu
doTtocuHTe3a. OPdheKTUBHOCThL (hoTOCHMHTe3a. 3HaueHHe (HOTOCHHTe3a /IS XKU3HU
Ha 3emsie. BnusiHue ycnoBuii cpefibl Ha ()OTOCHMHTE3 M CTIOCOOBI TIOBBIIIIEHUSI ero
MPOJIYKTUBHOCTHU y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTe3upyIollve 6akTepuu. 3HaueHWe XeMOCHHTe3a s
JKU3HU Ha 3emiie.

OHepreTueckuii 0OMeH B KieTKe. PacirerieHve BeIeCcTB, BbiiesieHHE U
aKKyMyJIIDOBaHWe »JHEPrud B KAeTKe. OITamnbl >SHEpreTMueckoro obmeHa.
['nukomus. bpoxkeHve u ero BuAbl. KuciiopopHoe OKuC/IeHUe, WA KJIeTOUHOe
JbIXaHue. Okuc/MTenbHOe tdhochopunpoBanue. (P beKTUBHOCTD
JHepPreTUUeCKOro ooMeHa.

Peakijun wmaTpuyHOoro cuHre3a. ['‘eHeTnueckass uH(popmanus u [IHK.
Peanu3zanys reHeTuuecko WH@oOpMaluu B KieTke. ['eHeTMUeCKuii KOJ U €ero
cBoMcTBa. TpaHCKpuIUsa — MaTpuuHbiii cuHTe3 PHK. TpaHcnsius — 6uocuHTes
Oesmka. Orarbl TpaHCAAIMU. KoaupoBaHue aMHUHOKHCIOT. Posib pubocom B
buocuHTe3e Genka.

HexksieTounble ¢opMbl )KHM3HU — BUPYChI. VicTopust OTKpbITHS BUPYCOB (/. 1.
VBaHoBcKuii). OCOOEHHOCTH CTPOEHUs W JKM3HEHHOrO0 I1MK/a BHPYCOB.
bakrepuodaryu. bonesHu pacTeHul, >XUBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMbIe
BUpycamu. Bupyc nmmyHozeduiiyta uesioBeka (BMY) — Bo3oyaurens CITN a.



OOpaTHasi ~ TpPaHCKpWIILIWS,  peBepra3a W  HWHTerpasa. IIpodwunakTvka
pacrpocTpaHeHHs] BUPYCHBIX 3a00/1eBaHUH.

JleMoHCcTpanuu:

[Toptpetsl: H.K.Konbo, [.1.MBanoBcKui, K.A. Tumupsizes.

Tabuipl ¥ cxeMbl: « TUMBI TUTaHMST», «MeTaboau3M», « MUTOXOH/IPHSI»,
«DHepreTHyeckuii 0omMeH», «XsoporuiacT», «PotocunTes», «Ctpoenue IHK»,
«Ctpoenue u GyHKIMOHHUPOBaHHe reHa», «CHUHTe3 Oeska», «I'eHeTUUeCKU KOy,
«Bupycei», «bakTeprodaru», «CTpoeHue U >ku3HeHHbIN LUK BUpyca CIT1 da,
bakTepuodara», «Permkarus [THK».

OO6opyoBaHue: MoeMU-aImIHKaK « Y aBoerne JTHK v TpaHCKpUIIIHS»,
«buocunTe3 6enka», «CTpoeHue KIeTKu», Mojienb cTpyKTypbl JTHK.

Tema 5. PasmMHOXeHue U UHMBH/lya/IbHOE pa3BUTHE OPraHU3MOB.

K/ieTouHbIf LMK, WM >KU3HEHHBbIM LUK/I KIeTKU. VHTepdasza U MUTO3.
[Tpouecchl, npoTtekaroljve B HWHTep(dasze. Peryvkanusi — peakuusi MaTpUYHOTO
cuHte3da HK. CrtpoeHue XpoMOCOM. XPOMOCOMHBIM Habop — KapuOTHIIL.
WryiongHeIi W TalyIOWAHBIA ~ XPOMOCOMHBIE ~ Habophl.  XpOMAaTHJBI.
LluTonornueckue OCHOBBI pPAa3MHOKEHUSI W WHAWUBUAYaTbHOTO  Pa3BUTUSA
OpPraHU3MOB.

Henenve knetku — Muto3. Ctaguu muto3a. [Iponeccel, mpoucxosiniye Ha
pa3HbIX CTausAX MUTO3a. bruonornueckuii CMbIC MUTO3a.

[Tporpammupyemasi Tbesb KIeTKU—arloITo3.

dopmbl pa3MHOKEHUST OPTaHM3MOB: Oecriosioe U T0/I0Boe. Busl Gecrosioro
pPa3MHOXXeHMS: JieJleHue HaJBoe, TII0YKOBaHWe OJHO- W MHOIOKJIETOYHBIX,
criopoobpa3oBaHHe, BereTaTUBHOE pa3MHOKeHHe. VICKyccTBeHHOe K/IOHWMpOBaHHe
OpPraHU3MOB, ero 3HaueHue JJjis1 CeJIeKLIUMU.

[To/ioBOe pa3MHO’KeHHe, ero OT/INYMs OT Hecriosioro.

Meno3. Craguu merosa. I[lporiecchbl, mpouCXoAsiiyMe Ha CTaAusiXx Meuo3a.
[ToBemeHne xpoMocoM B Melo3e. KpoccuHroBep. buosoruueckuid CMbICT U
3HaueHue Mero3a.

'ameToreHe3 — TipoilecC 00pa30BaHUSI TIOJIOBBIX K/IETOK Y JKUBOTHBIX.
[TosioBBIE >Keme3bl: CeMEHHHUKU W STMUHUKU. OOpa3oBaHWe W pa3BUTHeE TIOJIOBBIX
KJIeTOK — TrameT (CrepMaro30u/l, silieK/eTKa) — CIliepMaToOreHe3 U OBOTeHes.
OcobeHHOCTH CTpOeHUs SIUIeK/IIeTOK M CcrepmMaTo3ouioB. OI100TBOPEHHMe.
[TapTeHorenes.

WupuBuayanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHA/IbLHOE  pa3BUTHe
(sMbpuorenes). OTanbl SMOPUOHA/ILHOTO Pa3BUTHSI Y MO3BOHOUHBIX >KUBOTHBIX:
npobsieHye, TacTpy/isiiysi, opraHoreHe3. ITocTamOpuoHanbHOe pa3BUTHE. THITBI
MOCTAMOPHUOHA/ILHOTO Pa3BUTHS: TIPSIMOe, HeTipsiMoe (JIMYMHOYHOe). BrvsiHue



cpe/ibl Ha pa3BUTHe OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BbI3bIBAaTh BPOXKAEHHBIE
YPOACTBA.

Poct v pa3BuTHe pacteHri. OHTOreHe3 [IBETKOBOTO PACTEHHS: CTPOEHUe
CeMeHH, CTa/IuM Pa3BUTHSI.

JleMoHCTpaLuu:

Tabmibl u cxembl: «POpMBI pa3MHOMKEHHS OPraHU3MOB», «[IBoiiHOe
OIUIOZIOTBOPEHWE Yy LIBETKOBBIX pacTeHUW», «BeretaTuBHOe pa3MHOXXEHHE
pacTeHuii», «[lesieHre KIeTKu OakTepuii»,«CTpoeHHe MOIOBBIX K/IETOK»,
«CTpoeHne XpoMOoCOMbI»,«KneTounbi LUk, «Permukanusa JHK»,«Murto3s»,
«Metio3», «IIpsgimoe U HempsiMoe pa3BUTHe», «['aMeToreHe3 y M/IeKOMUTAIOLIAX U
yesioBeKa», « OCHOBHbIe CTaIUl OHTOreHe3a».

OO6opyaoBaHue: MUKPOCKOTT, MUKpOIIperiapaTsl «CriepMaTo30U/ibl
MJ/IEKOMUTAIOLIET0», «SHLleK/IeTKa M/IEKOMUTAroLero», «KapruokuHe3 B KieTKax
KOpelllKa JiyKa», MarHuTHas MoJe/b-anruiMkaius «[leseHue KJIeTKu», MOJesib
IHK, Mozenb MeTaazHO XPOMOCOMBI.

JIabopaTopHbIe U MPaKTHYeCKHe PadoThI:

JlabopaTtopHasi pabora Ne 3. «HabmrogeHue MuTO3a B K/IeTKaX KOHUMKA
KOpellIKa JiyKa Ha TOTOBBbIX MUKPOIMperapaTax».

JIabopatopHasi pabota Ne 4. «V3yueHue CTPOEHMs IIOJIOBBIX K/IETOK Ha
rOTOBBIX MUKpPOIpenaparax».

Tema 6. Hac/ie,cTBeHHOCTH ¥ U3MEHUMBOCTh OPraHU3MOB.

[IpegMet v 3aiauu TeHETUKU. VICTOpUs pa3BUTUS TeHeTUKU. PoJib LIUTOI0T UM
Y 5MOPHOJIOTUM B CTAaHOB/IEHWH Te€HETHKU. BKias pPOCCHHACKHUX U 3apyOeXKHBIX
YUEHBIX B pa3BUTHe TeHEeTHKA. MeToAbl TeHeTUKH (TrubpuaoIornuecKui,
LIUTOTeHeTUYeCKUM, MOJEKY/IIPHO-TeHeTudeCKni). (OCHOBHBIE TeHeThuYeCKue
MOHATHS. ['eHeTUUeCKasi CUMBOJ/IMKA, UCII0/Ib3yeMasi B CXeMaX CKpellUBaHUM.

3aKOHOMEPHOCTH Hac/ie[JOBaHUs TPU3HAKOB, yCTaHOB/eHHble ['. MeHgenem.
MonorubpugHoe ckpeljuBaHWe. 3akoH eAWHOOOpasusi THUOPUZOB TIEPBOTO
NnokojieHus. IIpaBWiO JOMUMHMpOBaHWS. 3aKOH paclielyieHhs TPU3HAKOB.
['mnorte3a uncToTel ramet. [1o/IHOe ¥ HEMoHOe JOMUHUPOBAHKE.

HOurnbpugHoe  cKpellMBaHWe. 3akKOH  HE3aBUCHMMOTO  Hacje/0BaHUs
MpU3HAKOB.  L[uToreHeTHMUeCKWe  OCHOBBI  JUTHOPHUAHOTO  CKpPEIL[UBaHUSI.
AHanu3upymoljee cCKpeluBaHue. Vcronb30BaHue aHaIM3UPYIOIIETrO CKPeIuBaHUs
JJIsI OTIpe/ie/ieHrsl TeHOTHUIa 0Co0u.

CueriyieHHOe HacjaefoBaHWe TipusHakoB. Pab6ora T. MopraHa 10
CLIeIIJIEeHHOMY Hac/eZloBaHUIO reHOB. HapyllleHue clierieHusi FeHOB B pe3yJibTaTre
KPOCCHHIOBepa.

XPpOMOCOMHasi TeOpHUs HaCJIeICTBEHHOCTH. ['eHeTUUeCKUe KapThl.



['eHeTHKa 1o0J/ia. XpOMOCOMHO€e OIlpefie/ieHUe T110Jia. AyTOCOMBI U T0JIOBbIe
XpoMoCcOMbI. ['omorameTHble UM TreTeporamMeTHble oOpraHusmbl. HacsienoBaHue
TPHU3HAKOB, CLIETIJIEHHBIX C T10JIOM.

N3meHunBOCTb. BH/ibl ”3MEHUMBOCTH: HEHACJ/IeICTBEHHAsA U HaC/IeICTBEHHAS.
Ponb  cpegpl B HeEHaC/Je[JCTBEHHOM  W3MEHUYMBOCTU.  XapaKTepHUCTUKA
MOAU(UKALIMOHHOM U3MEHUMBOCTU. BapualiuoHHbIN psifi U BapUal[MOHHasi KpUBasl.
Hopma peakuyu mnpusHaka. KosuecTBeHHble Y KaueCTBEHHbIE TIPU3HAKU U UX
HOopMa peakiiuu. CBOMCTBa MOAUPUKALIMOHHON U3MEHUYMBOCTH.

HacnencTBeHHasi, WM TeHOTUNIAYECKas, W3MeHUYMBOCTb. KombuHaTHBHast
HM3MEeHUMBOCTb. Melo3 U TIO/IOBOM TMpoOIjecC — OCHOBa KOMOWHATHMBHOM
M3MEHUYMBOCTU. MyTaljmoHHasi U3MeHUMBOCTh. Kiaccudukalys MyTaljui: reHHbIe,
XPOMOCOMHbIe, reHOMHbIe. YacToTa ¥ pUUMHBI MyTal[uii. MyTareHHble (PaKTOpPHI.
3aKOH rOMOJIOTMYECKUX PSIZIOB B Hac/ae[CTBeHHOW n3MeHunMBoCTU H. V1. BaBunoga.

BHesijepHast Hac/ie[CTBEHHOCTb ¥ U3MEHUYUBOCTb.

['eneTuka uesoBeka. Kapuoturn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/IoBeKa: TeHeaJIoruecKuii, 0/IM3HeI|0BbIN, IIUTOreHeTHUeCKUHM, OMOXUMUUYEeCKUH,
MOJIEKY/ISIPHO-T€eHeTUUECKHUU. CoBpeMeHHOe onpezeseHye reHOTHIIA:
MOJTHOTEHOMHO€e CeKBEeHHMPOBaHWe, TeHOTUITMPOBAHWE, B TOM UYKCJ/Ie C TTOMOIIBIO
[MIP-ananm3a. HacnmeacTBeHHble 3a0o0/ieBaHMSI 4YesioBeKa: TeHHble 00Jie3HH,
6one3Hyd C Hace[CTBEHHOW TMpe/Ipacrio/ioKeHHOCTbI0, XPOMOCOMHbIe 00Jie3HH.
ComaTrueckrve U TreHepaTuBHble MyTauuu. CTBO/IOBbIe KieTKU. [IpUHIUIIBI
3[0pOBOTr0 00pasa >KU3HU, JUAaTHOCTUKH, TTPOMUIAKTHUKY U JIeUeH s reHeTUUeCKUX
bone3Heil. MeuKO-TeHeTHUEeCKOe KOHCY/IbTHPOBaHUe. 3HaueHHe MeJUL[MHCKOU
TeHeTHKH B MPeIOTBPAILleHHH U JIeUeHUH TeHeTHUeCKHX 3a00/1eBaHUI Ue/lOBeKa.

JleMoOHCTpanuu:

[Toptpetsl: I'. Menpgens, T. Mopras, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodgees-Pecosckuii, H. V1. BaBusos.

Tabmbl ©  cxembl:  «MOHOTMOpPHIHOe  CKpeIl[UBaHWe U €ro
LIUTOTeHeTUYeCKass OCHOBa», «3aKOH pacCIlelyieHWsT M ero ILUTOreHeTuJecKast
OCHOBa», «3aKOH UMCTOThI raMeT», «JurubpujHoe CKpelBaHue»,
«JuTonornuecke  OCHOBbI  AWTHOPUAHOTO  CKpeIIUBaHUS», «Meio3»,
«B3aumogelicTBe  anneNbHBIX TeHOB», «['eHeTHUecKWe KapThl pacTeHuH,
JKUBOTHBIX U yYejloBeKa», «['eHeTHKa I0Jia», «3aKOHOMEpPHOCTH Hacje[0BaHus,
CLEIVIEHHOTO C TIOJIOM», «KapuOTUIIbI Ye/ioBeKa M J>KUBOTHBIX», «BH[bI
WM3MEeHUMBOCTU», «MoauduKallMoHHas W3MeHUYMBOCTb», «HacienoBaHue pesyc-
dakTopa», «I'eHeTHKa TpyMn KPOBU», «MyTal[OHHasi ©U3MEHUHUBOCTbY.

Ob6opyoBaHHe: MofeMU-aNuIMKald ~ «MOHOTMOpUJHOe —CKpeIBaHue»,
«HemonHoe poMuHHMpOBaHUEe», «/urnOpugHOe CKpeluBaHue», «IlepekpécT



XpOMOCOM», MHKPOCKON ¥ MHUKporipenapart«/po3oduna»(Hopma, MyTaLu
(hopMbI KpbUTbEB U OKPACKU Tesia), Tepbapuii «I['0pox MOCeBHOI».

JIabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

JlabopaTopHasipaboTaNe5.«3yueHre pe3ynbTaToB MOHOTUOPHAHOTO U
OUTUOPUTHOTO CKpeIMBaHus Y Ap030(uIbl Ha TOTOBBIX MUKpPOIIperiapaTax».

JTaboparopHast pabota Ne 6. «/3yueHre Moar(pHUKAIMOHHON U3MEHUHNBOCTH,
MOCTPOEHUE BapUALIMOHHOTO Psiia U BapUaLlMOHHOW KPUBOW».

JTaboparopHasipaboTaNe7.«AHanu3 MyTal[iii ¥ Ap030(hHIbl Ha TOTOBBIX
MUKpoOIIperiaparax».

[TpakTnueckass pabora Ne 2. «CocTaBneHHMe ¥ aHaaW3 POZOCIOBHBIX
yesioBeKa».

Tema 7. Cenekuus opranu3MoB. OCHOBBI OMOTEXHO/IOTHH.

Cesiek1jusl KaK HaykKa W IpoLiecC. 3apoXkeHue CeeKLUU U JOMeCTUKaLUs.
Yuenne H. V. BaBunoBa 0 IeHTpax IIPOMCXOXKIEHHS ¢ MHOroobpasus
KYJIbTYDHBIX pacTeHui. LIeHTpbl MpOUCXOXAEeHUs AOMALIHUX >XUBOTHBIX. COpT,
1opoJia, ITaMM.

CoBpeMeHHbIe METO/IbI CeeKI[ui. MacCoBbIf ¥ WHAWBHUAYa/IbHbBIN OTOODHI B
CeJIeKLIMM pacTeHWd U >KUBOTHBIX. OLjeHKa 3KCTepbepa. baM3KOpoACTBeHHOe
cKpelljuBaHue — WHOpuAuMHr. Uucras muHus. CKpelMBaHWe YHCTBIX JIAHUM.
[etepo3uc, wid rubpugHasi cuia. HepoicTBeHHOe CKpellBaHUe — ayTOPUAMHT.
OtpanénHas rubpuan3alys U eé ycrexu. VICKyCCTBeHHBIM MyTareHe3 UMOTyuYeHue
MOMUIIIONIOB. [JOCTMKeHHUs CesIeKLMA paCTeHUU, >KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHosorvss Kak OTpac/ib IPOM3BOJACTBA. l'eHHas WHXeHepus. IOTarlbl
co3manusi pekomOuHaHTHOM JIHK u TpaHCreHHBIX oOpraHu3MoB. KreTtouHas
vHkeHepus. KyeTouHble Ky/bTypbl. MUKDOK/IOHa/IbHOE pa3MHOKEHHE paCTeHHUU.
KnoHvpoBaHWe BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHW3MOB.

OKojioTuueckie W 3TUueckue  mpobnembl. [I'MO  —  reHeTHYeCKd
MOM(ULIMPOBaHHbIE OPraHU3MBbI.
JemMoHcTpaumu:

[Toptpetsl: H. M. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabmuupbl UM cxeMbl: KapTta «LIeHTphI MpoUCXOXJeHUsT M MHOroobpasus
KYJ/IbTYPHBIX pacTeHui», «Ilopofbl AOMaIIHUX XKUBOTHBIX», «CopTa Ky/JIbTYPHBIX
pacTteHuit», «OTAanéHHas rudbpur3anus», «Pabotsl akajgeMrka M.®D.iBaHOBa»,
«[Momammongusi», «OO0beKTbl OUOTexXHOMOTUNW», «K/eTouHble KyJbTypbl U
KJIOHUpOBaHUe», « KOHCTpyHpOBaHue U IepeHOC T'eHOB, XPOMOCOM».

O6opyjoBaHMe: MYJISDKU TUI0/I0B U KOPHEIIOA0B AUKUX (POPM U KY/IbTYPHBIX
COPTOB pacTeHul, repbapuii «Ce/lbCKOX03SIMICTBEHHbIE PaCTeHUSI».



JIabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

OKCKypcusi «OCHOBHBbIE METOJbI W [JOCTH)KEHUSI CeNeKIUM pacTeHud u
YKUBOTHBIX (Ha CeJIEKI[UOHHYIO CTaHIIHIO, TJIEMEHHYO bepmy,
COPTOHMCITBITaTeIbHBIA ~ yUaCTOK, B TeIVIMUHOe XO35HCTBO, Jjaboparopuio
arpoyHHUBEPCUTETA WA HayUYHOTO 1IeHTPA)».

11 -12 KJIACC

Tema 1. OBo/IIOLIHOHHAA OHO/IOTHS.

[TpeAnoCbUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TeOpUU. OBOJIOLIMOHHAs
Teopusi U eé mMecTo B Ouosiorvy. BrusiHue 3BOJIIOLIMOHHOM TEOPUM Ha pa3BUTHe
O6UoN0rKY U IPYTUX HayK.

CBugerenscTBa 5BOMIOLMM. [laneoHTOnOrMyeckue: MocC/ae[0BaTe/IbHOCTh
MOSIBJIEHUSI BUJIOB B T[a/IeOHTOJIOTUUECKOW JIETOMUCH, TepexofHble (OpMBI.
buoreorpadguueckue: cxo/ICTBO U pa3ivuve GayH v (hJ10p MaTePUKOB U OCTPOBOB.

OMOpHo/IOTHYeCKHe: CXOJCTBA W pa3/inuus SMODHOHOB pa3HbIX BHUOB
M03BOHOUHbIX. CpaBHUTE/bHO-aHATOMUYECKUe: TOMOJIOTUUHbIE, aHa/J0TUUHbIE,
pyJUMeHTapHble OpraHbl, aTaBU3MbI. MOJEKY/IIPHO-OMOXUMHUECKHEe: CXO/ICTBO
MeXaHW3MOB HacC/Ie/[CTBEHHOCTH M OCHOBHBIX MeTabO/MYecKuX TyTeld y BCex
OpraHu3MOB.

OBomoLioHHasgs Teopusa Y. [lapBuHa. IIpeAriocbuiKi BO3HUKHOBEHUS
JapBUHMW3Ma. [IBWDKyIIMe CWU/IbI 3BOJIOIMM BUAOB TI0 JlapBUHY (M30bITOUHOE
pa3MHOXXeHHe TP OrPAaHUYEHHOCTH pPeCcypCcoB, HeorpejenéHHas W3MeHUYUBOCTD,
6opb0Oa 3a cylijecTBOBaHUe, eCTeCTBeHHbIN 0TOOP).

CuHteTnueckas Teopus »3Bojonuu (CTD) U e€é OCHOBHbIE

nosioykeHusi. MukposBosironusa. [lomyasauus Kak eAuHUWI]A BUZA U

5BOJIFOLIUH.

[Brkyie cubl (hakTophl) 3BOMIOLMK BUJIOB B TpUpPOJe. MyTaliOHHbBIM
mpoijecc ¥ KOMOWHATWBHas W3MEHUMBOCTb. [lOMy/iAlMOHHBIE BOMHBI U Jpeud
reHoB. V30/sLUs1 U MUTpaLusi.

EctecTBeHHBIM O0TOGOp — HampaB/sAOMUNA  (GakTOp 3BOIOIUH. DPOpPMBI
eCTeCTBeHHOro oTbopa.

[Tpucrioco6/eHHOCTh OpPraHU3MOB Kak pe3y/bTaT 3BOOLMU. [Ipumepbl
TIpUCIIocob6IeHnid y OpraHu3MoB. ApomMopd03bl U HAWOAAANTaL[HH.

Bug u  BugoobpaszoBanue. Kpurtepuu Buza. OcHoBHble  (POpPMBI
BUJ000pa3oBaHusl: reorpaduueckoe, SK0I0ruuecKoe.

MakposBostonusi.  Popmbl  3BOMIOLMM:  (DuieTUUeCKasl, [AUBepreHTHas,
KOHBepreHTHasi, mapasienbHast. HeobpaTuMoCTh 3BOIOIUHN.

[Tpoucxosx/ieHre OT HeclelWaJn3upPOBaHHbIX MpeAKoB. [Iporpeccupytromias
crieanv3alus. AJlanTUBHAs paJyAaLiys.

JleMoOHCTpanuu:



[ToptpeTtsl: K. Jlunnen, XK. b. Jlamapk, Y. lapsuH, B. O. KoaneBckuii, K.M.
bap, O. I'ekkesnb, @. MroJiiep, A. H. CeBepLioB.
Tabmumiibl ¥ cxembl: «Pa3BrTHe OpraHUMYecKoro Myupa Ha 3emiie», «3apo/IbIIIy

MO03BOHOYHBIX  JKUBOTHBIX»,  «ApXeomnTepukc», «®PopMbl  060opbObI  3a
cylriecTBoBaHue»,«EcTecTBeHHbIN 0TOOP»,«MHOTr0006pasrie COpTOB paCcTeHU»,
«MHoroobpa3swue 10poJ, JKUBOTHBIX», «Toryarumn», «MyTaroHHas

HM3MEHUYMBOCTBY», «ApoMopdo3bl», «anoagantanum», «O011as gereHepalys»,
«[IBKyive cuabl 3BOMOLMW», «Kapra-cxema wMapiipyTta myTtemectBus Y.
IapBuHa», «bopbba 3a cyijecTBoBaHHe», «[Iprucroco61eHHOCTh OPraHKU3MOBY,
«['eorpaduueckoe BH000pa3oBaHUe», «DKOJIOTHUECKOE BUI000pa30BaHMEe».

Ob6opyzoBaHue: KOJUIEKIUS HACEKOMBIX C pa3/MUHBIMM TUITaMUA OKPaCKH,
Habop TUIOZOB M CeMsiH, KO/UleKIusi «[Ipumepbl 3alllUTHBIX TIPUCTIOCOOTeHUM Yy
YKUBOTHBIX», MOZieJib «OCHOBHBIe HarpaB/IeHHs IBOJTIOLNN», 00 bEMHAsT MO/IeNb
«CTpoeHue TO/I0BHOTO0 MO3ra NMO3BOHOUHBIX.

buoreorpajguueckass kKapta Mupa, KOJIeKiusi «@POpMbl COXPaHHOCTU
HCKOTIaeMbIX JKUBOTHBIX U pacTeHWi», Mofenb armuiukaius «[lepekpéct
XPOMOCOM», BlaXKHblIe TiperniapaTthbl «Pa3BUTHie HaCEKOMOT0», «Pa3BUTHe JISTYIITIKUY,
MUKporipenapaTt «/lpo3oguna» (Hopma, MyTauuu (OpPMbI KpbUIbEB M OKPAacKu
Tesa).

JIaGopaTopHbIe ¥ MpaKTHYeCKHe padoThI:

JlabopaTtopHasi pa6ora Ne 1. «CpaBHeHHe BH0B MO MOP(hOIOrHIeCKOMY
KPUTEPUIO».

JlabopaTopHasi pa6ota Ne 2. «OnmcaHue TPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTE/ILHOI'O XapakTepa.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )XU3HH Ha 3emJie.

[loHayuHble TpefCTaB/eHUsI O 3apOK[EHWUM >KW3HW. HayuHble TUIIOTe3bl
BO3HMKHOBEHHUSI JKW3HM Ha 3emsie: abuoreHe3 W TlaHCTIepMHUs. XUMUYeCKast
9BOJIIOLIMSA. AOHOTeHHBIM CUHTe3 OpraHWYeCKUX BelleCTB U3 HeopraHWuueCKUX.
OKCIep¥MeHTaIbHOe TIOATBEPKeHNe XUMUYECKOHM 3BO/IoLMA. HauabHble Tansl
buonoruueckoit 3Bosmouyu. ['unoresa PHK-mupa. @opmupoBaHrie MeMOpaHHBIX
CTPYKTYD U BO3HUKHOBEHHWe TPOTOK/IEeTKU. [lepBble KIeTKW W HX 3IBOJIIOLUSL.
dopMHpOBaHUE OCHOBHBIX I'PYIIIT )KUBbIX OPraHU3MOB.

Pa3BuTure xu3HM Ha 3emsie 1O 3paM U mepuojaM. Kartapxed. Apxelickas u
npoTepo3oiickasi 3pbl. [laneo3olickas 3pa U e€ TepuoAbl: KeMOPHUMCKUIA,
OPZOBUKCKUM, CUITYPUHCKUH, N€BOHCKUM, KAMEHHOYTOJIbHBIN, TEPMCKUU.

Mes3o030¥icKas 3pa ¥ eé nepuo/ibl: TPUAaCOBBIU, FOPCKUM, MEJIOBOU.

KariHo30MCKasi 5pa M €€ T[epuofbl: [aJeoreHOBbl, HeOreHOBbIM,
aHTPOIMOT€HOBBIM.



XapakTepucTuKa KiWMara U reojoruyeckux mporeccoB. OCHOBHbIE 3Tambl
5BOJIFOLJMM DPACTUTE/IbHOTO W JKMBOTHOTO MHpa. ApoMOp(o03bl y pacTeHud U
JKUBOTHBIX. [TosiB/IeHMe, pacLiBeT ¥ BBIMApaHUe TPy )XKUBbIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa KakK OTpakeHWe 3BOMOLMUA. OCHOBHbIE
cUCTeMaTU4eCcKue Tpynibl OpraHu3MOB.

OBOMIOLMSA YesioBeKa. AHTPOIIOIOrUS KaK HayKa. Pa3BUTre npe/cTaB/ieHUN O
TIPOUCXOXKJEHUH uejioBeKa. MeToabl u3yueHHsi aHTpornoreHe3a. CxofcTBa H
pa3uuus uesioBeKa 1 XKUBOTHBIX. CHCTeMaTHhuecKoe TMoJIoKeHUe ueloBekKa.

HOBwkyme  cunbl  (pakTopbl) — aHTpororeHesa.  HacnejcTBeHHas
W3MEHUMBOCTb M eCTeCTBeHHbIM o0TOop. OOIiecTBeHHBIM 00pa3 KU3HH,
W3rOTOBJIEHWE OPYAUl TPY/a, MbIIEHNe, DeUb.

OCHOBHBIE CTaJUV M BETBU 3BOJIIOL[MU Ye/IOBEKA: aBCTpajonuTeky, YenoBek
ymenbld, YenoBek mnpamoxoasmyi, YesmoBek HeaHJepTanbCcKkui, UYenoBek
pa3yMHbId. HaxoZKu HCKOTaeMbIX OCTAaTKOB, BpeMsi Cyll[eCTBOBaHUs, 00/acTb
pacrpocTpaHeHHsi, 06bEM TOJIOBHOTO MO3ra, 00pa3 >KKU3HU, OPY U

YenoBeueckre packl. OcCHOBHble  OoJibllIMe  pachl:  eBpOIeoUHast
(eBpasuiickasi), = Herpo-aBCTpajouiHasi  (3KBaTOpWa/lbHasi), = MOHIOJIOW/HAs
(a3uarcko-amepyKaHcKasi).  UepTbl  TNpUCIOCOOIEHHOCTH  TpefCTaBUTe el
ye/IoBeUeCKUX pac K YC/IOBUSIM CyllleCTBOBaHUs. EAMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JleMoHCTpanuu:

[Toptpetsl: ®.Peau, JI.ITactep, A.N.OnapuH, C.Muinep, I'.FOpu, Y. [JapBuH.
Tabsuiiel 1 cxeMbl: «Bo3HrukHOBeHre COTHEUHOW CUCTEMbI», «Pa3BUTHe
OpraHMuyeckoro mupa», «PacTuTtesnbHass  KieTka», «’KHMBOTHasi  KjeTKay,

«[Tpokapuotrueckas Knetka», «CoBpeMeHHas CCTeMa OPraHUYeCcKOro MUpa»,
«CpaBHeHMe aHAaTOMUYECKUX UYepT CTPOeHUsl uejioBeKa U uel0BeKOOOpa3HbIX
00e3bsii», «OCHOBHBbIE MeCTa [ajleOHTOJIOTUUECKMX  HAxOZOK  TpeJKOB
COBPEMEHHOT'0 ueJjioBeKa», «/lpeBHeume mogu», «peBHue moan», «llepBbie
COBpeMeHHbIe ou», «HeoBeueckre pachi».

O6opymoBanue:  Myasbku  «[IpoucxoxkzeHue — uyejioBeKa»  (OHOCTBI
aBCTpaJIONMTEeKa, TUTEKAHTPOIa, HeaHZepTasblia, KPOMaHbOHLA), CJAENKA WU
1300pakeHWs] KaMeHHBIX OpPYZAMM IepBOOBITHOTO desioBeKa (KaMHH-UOIIIEpHI,
pybuna, ckpebGma), TreoxXpoHoO/OTUUeCKass Tabmuila, KO/UIeKIus «®PopMbl
COXPaHHOCTH MCKOIAaeMbIX )XUBOTHBIX U PACTEHUI.

JIaGopaTopHble M MpaKTHYeCKHe PadoThI:

[Tpaktryeckast pabota Ne 1. «/3ydyeHre MCKOTaeMbIX OCTaTKOB PACTEHUM U
JKVBOTHBIX B KOJIIEKLIUSIX ).



OKCKYpCUsi «IBOJIIOLMS OpPraHAYeCKOro Mupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM UM KpaeBeJueCKu My3en).

Tema3.Opranu3mMsl U OKpy’Karolas cpeja.

OKOJI0TUS KaK HayKa. 3a/iauu U pas3zesibl 5KOJIOTUM. MeTo bl 5K0/I0TUYeCKUX
WCCJIeJOBAaHUU. DKOJIOTUUeCKOe MUPOBO33pDEeHNe COBPEMEHHOIO Ue/IOBeKa.

Cpenpl oOWTaHWSI OpPraHW3MOB: BOJHAasi, Ha3eMHO-BO3/YIIIHasl, TOUBEHHas,
BHYTPU OpPraHU3MeHHasl.

OKonornyeckde (akrtopbl. Krnaccupukanus 3KOMOTHYECKUX (PaKTOPOB:
abuothueckre, OWOTUUYECKHME W aHTpOIIOTeHHble. [lelicTBHe 3KOJIOTMUYeCcKuX
(haKTOpPOB Ha OPraHU3MBI.

AbuoTtnyeckue (akTOphI: CBET, TeMIlepaTypa, BAa)KHOCTb. PoTonepuoaunsm.
[lpucniocobneHrss  OpraHU3MOB K  JIeMCTBUIO — abuoThyeckux  (PakTOpOB.
buonoruueckuve puTMmel.

buotnueckre  (akTOpBbI. Bugel  OMOTMUECKUX  B3aUMOZEMCTBUIA:
KOHKYDeHLIYsl, XUIIIHWYeCTBO, CuMOM03 U ero ¢opmel. [lapa3uTtrsm, Koomepaius,
MYTyaju3M, KOMMeHCa/u3M (KBapTUPAaHCTBO, Hax/ieOHUYeCTBO). AMEHCaJH3M,
HelTpasu3M. 3HaueHHe OWOTHYECKMX B3aUMOJENCTBUN [Jisi CYyIeCTBOBAHUS
OpraHK3MOB B TIPUPO/IHBIX COODIIleCTBaX.

OKOoJIoTUYeCKe XapaKTepUCTUKU Iomnyaanuu. OCHOBHble [OKa3aTeslu
TONYJIALN: YUCIEHHOCTb, IUIOTHOCTb, POX[AaeMOCTb, CMEpPTHOCTb, MPUPOCT,
mMurpanus. IuHaMuKa YMC/1eHHOCTY TIOMYJISALUY U eé peryJisaLius.

JleMoHCcTpanuu:

[Moptpetsi: A.I'ym60mbaT, K.®.Pynbe, 3.I'eKkesb.

Tabmuibl U cxeMbl: KapTa «IIpupozHbie 30HBI 3eMan», «Cpefbl 0OHUTaHUS
OpraHusmoB», «®@otonepuoausm», «llomynsauun», «3aKOHOMEPHOCTH poOCTa
YMCJIEHHOCTH TIONYJ/ISILUY UH(DY30pUU-Ty(Pesibku», «ITulieBble Lienm».

JIaGopaTopHble M MpaKTHYeCKHe PadoThI:

JTaboparopHast pabota Ne 3. «Mopdonornueckrie 0COOEHHOCTH paCTeHUH U3
pa3HBIX MeCT 0OUTaHUS».

JlabopatopHasi pabota Ne 4. «ByusiHie cBeTa Ha POCT U pa3BUTHe UepeHKOB
KoJjieyca».

[TpakTrueckast pabota Ne2. «ITo/CUET TIIOTHOCTH TIOMY/ISILIMIA Pa3HbIX BUZIOB
pacTeHU».

Tema 4. Coob1iecTBa M 9K0/I0rH4YeCcKHe CHCTeMBbl.

CoobmiectBo opranu3smMoB — OuorjeHo3. CTPyKTypbl OuoOlleHO3a: BU/OBas,
MPOCTPAaHCTBeHHasi, Tpoduueckas (muieBas). Bupbl-momMuHaHTel. CBs3UM B
ouorieHo3e.

OKoJioruueckrie cuctembl (9Kocuctembl). [loHsThe 06 »3KocucTteme u
buoreorieHo3e. @yHKIMOHATbHbIE KOMIIOHEHThI SKOCUCTEMBI: TIPOAYLIEHTHI,



KOHCYMEHTBI, pefyL|eHTbl. KpyroBopoT BelleCTB U MOTOK SHEPTUM B 3KOCUCTEME.
Tpodurueckue (TuUIeBble) YPOBHM 5SKOCUCTeMbI. [IuleBble 1leMM UM CeTH.
OcCHOBHbIe TIOKa3aTeaW SKOCUCTeMbl: Ouomacca, TPOAYKIUsS. OKOJOrHuecKue
MUAPAMU/IBI:  TIPOAYKIMM, UYKUCAeHHOCTH, Omomaccel. CBOMNCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJISALUS, pasButre. CyKLeCCHsl.

[IprpogHbIe 5KOCUCTEMBbI. DKOCUCTEMBI 03€p M peK. JKOCHUCTEMA XBOWHOTO
W/ IIMPOKOJIMCTBEHHOIO Jieca.

AHTpoOMOreHHbIe 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
Burosiornueckoe 1 X03siMiCTBEHHOE 3HaUeHHe arpO3KOCHUCTeM U YPOOIKOCHCTEM.

bropa3Hoobpasve Kak (akTop yCTOMUMBOCTU 3KocucteM. CoxpaHeHHe
6uro0rnuecKoro pa3HooOpasus Ha 3emie.

Yuenne B. U. BeprHaackoro o 6uocdepe. I'paHuiipl, cOCTaB U CTPYKTypa
6uocdepnl. JKuBoe BeiectBO U ero (yHkiuu. OcobeHHOCTH Ouochephl Kak
ryiobanbHOM 3KOocucTeMbl. [IMHaMHUUeckoe paBHOBece U oOpaTHasi CBsi3b B
6uocdepe.

KpyroBopoThI BellleCTB ¥ OMOreoxXMMHUUeCKUe LHUK/IbI 371IeMeHTOB (yTyiepo/ia,
a30Ta). 30Ha/IbHOCThL Orocdepbl. OCHOBHbIE OMOMBI CYIIIU.

YenoBeuecTBO B 6rochepe 3emii. AHTPOIIOTeHHbIe 3MeHeHHs B Ornocdepe.
['mobabHbIe 9KOIOTUUeCKHe TIPo0/IeMBI.

CocyiecTtBoBaHUe TIPUPO/IbI U yeJjioBeyeCcTBa. CoxpaHeHue
6uropa3Hoobpa3usi Kak OCHOBa yCTOMUMBOCTHA Ouocdepbl. OCHOBa paljOHa/IbHOTO
yIipaB/ieHUsi TPUPOJHBIMM pecypcamMuM W WX WUCIOob30BaHUe. loCTKeHUus
buonoruu ¥ 0XpaHa MPUPO/IbI.

JleMoHCcTpanuu:

[Toptpetsl: A./Ix.Tencau, B.H.Cykaué, B./1.BepHagckuii.

Tabsuiibl 1 cxeMbl: «IIuieBbie 1je», «BUOIIeHO3: COCTaB U CTPYKTYpa»,
«[TpupopHbie coobirecTBa», «Lenu nmuTaHus», «K0JOrHUYecKasi TMpaMuia»,
«buocdepa u uenoBek», «IKOCUCTEMA LLIMPOKOJIMCTBEHHOIO Jieca», «JKOCHUCTeMa
XBOMHOrO neca», «buoueHo3 Bomoéma», «ArpoueHo3», «lIpumepHsbIe
aHTPOMOTeHHbIe  BO3JIEUCTBUS Ha OpPUPOAY», «BakHelllde WCTOYHUKU
3arpsi3HeHUs BO3/lyXa U IPYHTOBBIX BO/», «[louBa — BakHelIllasi COCTaBJIsAOLLIAS
6uocheprl», «PakTopel Aerpafanuu MouB», «IlapHUKOBBIA 3¢ deKT», «PaKTOphI
Pa/IM0aKTUBHOTO 3arpsisHeHus: buocdepsbi», «O011jast CTpyKTypa 6uocdepsbi»,
«PacripocTpaHeHue Xu3HHU B brocdepe», «O30HOBBIN 3KpaH 6Hochephl»,
«KpyroBopor yrieposia B 6uochepe», «KpyroBopoT a3oTa B IpHUpo/ie».

OOGopyzoBaHKe: MO/Ie/Tb-aNITHKALUS « TUITMUYHBIe OWOI|eHO3bI», repbapuii
«PacTtuTesibHbBIe CO0011[eCTBa», KO/IIEKI[MU «brolieH03», «BpeauTen BaxKHENIITNX
Ce/IbCKOXO3SIMCTBEHHBIX ~ KY/JbTyp», Tepbapuu M KOJIJIeKIMA pacTeHud u
JKABOTHBIX, TIPUHAJ/IeXXallre K pa3HbIM 3K0JIOTMYECKUM TPYIINaM OJHOTO BUA,



KpacHass kuura Poccuiickoii ®epeparium, u300pa)keHHsI OXpaHsSeMbIX BU/IOB
pacTeHUU U >KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA IIPOI'PAMMBI 11O
b1OJIO'MN  HA  BA3OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

Corymacio @I'OC COO, ycraHaBMMBAIOTCA TpeOOBaHUSI K pe3yJ/bTaTaM
OCBOeHUsI OOydJaroIMMHCS  TIporpaMM  cpefiHero  oOiiero  oOpa3oBaHus:
JTMUYHOCTHBIM, MeTarpeIMeTHLIM U TIPeIMETHBIM.

JINHHOCTHBIE PE3YJ/IbTATDbBI

B CTpyKType /JMUYHOCTHBIX pe3y/IbTaTOB OCBOeHUsl mpeameTa «buosorus»
BbIZIeJIeHbl CJIeJIyIOIIMe COCTaBJISIOIMe: 0CO3HaHWe 00yJaroI[UuMUCs POCCUNCKOM
IPaK/IAaHCKOM UIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITe/TbHOCTH
¥ caMoollpefieJieHWI0, HajWuude MOTHBAaluM K  oOyueHuto  Guosioruy,
1je/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXJeHuil JMYHOCTH Ha OCHOBE
K/IFOUEBBIX I1[€HHOCTeM U WCTOPUYECKUX TpaAuluii pa3BUTHsS OHMOIOrMUecKoro
3HaHUs, TOTOBHOCTh M CHIOCOOHOCTH OOYYarOIMUXCSI PYKOBO/ICTBOBAThCS B CBOEH
JleATeJIbHOCTU  LIeHHOCTHO-CMBICJIOBBIMUA ~ YCTaHOBKaMHU, TIPUCYIIUMH CUCTEMeE
buonoruueckoro o6pa3oBaHUs, HaJIUuMe SKOJIOTUUECKOTO TIPABOCO3HAHUS,
CIIOCOOHOCTU CTAaBUThH 11€/IM U CTPOUTH XKM3HEHHbIE TI/IaHbI.

JInuHOCTHBIE pe3yJ/bTaThl OCBOEHUs IpenMera «buosorus» mocturaroTcs B
eIMHCTBe y4eOHOM W BOCHHUTATeNbHOW [IeITeITbHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMHA POCCUUCKUMU COLIMOKY/IbTYPHBIMU, UICTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU 1[eHHOCTSIMU, TIPUHSATHIMU B 0OII[eCTBe TIpaBWIaMH W HOpMaMH
MOBe/IeHHsI W CIOCOOCTBYIOT TMpolieccaM CaMOTIO3HaHHUsl, CaMOBOCIIUTAHUSI U
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHeEM TMO3WLIUU JIMUHOCTH, TIaTPUOTH3Ma,
YBa)KEHUSI K 3aKOHY W TPaBOIOPSJKY, Ye0BeKY TPyZa U CTaplieMy MOKOJIEHUIO,
B3aMIMHOTO YBa)KeHUs, Oepe)XHOro OTHOIIeHUSI K KY/JbTYPDHOMY HacCleidl0 |
TpaAuLMsAM MHOTOHALMOHA/IbHOrO Hapoza Poccuiickor ®Pepepanuu, npupoze U
OKpY>Karolllel cpeje.

JINUHOCTHBIE pe3y/ibTaThl OCBOeHUsI yueOHoOro mpeamera «buomorusi»
JIOJDKHBI OTPaXkaTb TOTOBHOCTH U CITOCOOHOCTb 00YUarOIMXCSl PYKOBOZCTBOBAThLCS
chOpMUPOBAHHOM BHYTpPEHHeW TOo3ul[Mell JIMUHOCTH, CHUCTEeMOMN 1|eHHOCTHBIX
OpUeHTallui, TIO3UTUBHBIX BHYTPEHHUX  YOeX[JeHu#, COOTBETCTBYIOLUX
TPaJIMLIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00II[eCcTBa, pacIIMpeHue >KU3HEeHHOTO
OMbITa M OMbITA AEeSITeTbHOCTH B MPOLeCCe peaau3aliii OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTATEIbHOU JIeSITe/TIbHOCTH, B TOM YHUCJIe B YaCTH:

1) I'paxjaHCKOro0 BOCIIUTAHUA:

CdhopMHUpOBaHHOCTh TPaXKAAHCKOW TTO3UIMK 00yJaroIIerocss Kak akTUBHOT'O

Y OTBETCTBEHHOTO UjleHa POCCHHCKOTO 00ITeCcTBa;



OCO3HaHWe CBOUX KOHCTUTYLIMOHHBIX TIpaB U 00si3aHHOCTeH, yBaKeHHe
3aKOHa U TpaBOIOPsI/IKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOU [eATeTbHOCTU TP CO3/JaHUU
yu4eOHBIX TIPOEKTOB, pellleHWH YueOHBIX W MO3HaBaTeIbHBIX 3a/jay, BBITOJTHEHUU
OUOIOTUUeCKUX IKCTIEPUMEHTOB;

CcriocoOHOCTh ~ OTIpe/ieNIATh COOCTBEHHYIO TIO3WIMIO TI0 OTHOIIEHHI0 K
SIBJIEHUSIM COBPEMEeHHOM YKU3HU U 00BSICHSATD eé;

yMeHUe YUUThIBaTh B CBOUX AENCTBUSIX HE0OXOJUMOCTb KOHCTPYKTUBHOTO
B3aMMO/IEUCTBUS JIIO/Iel C Pa3HLIMM YOEXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJTLHBIM TI0JI0’KEHUEM;

TOTOBHOCTb K COTPYJHWUYECTBY B TMpOL[eCCé COBMECTHOT'O BbITIOJIHEHUS
yueOHbBIX, TI03HaBaTeNbHBIX U HWCCIeJOBaTe/IbCKUX 3a/jay, YBaKUTEJBbHOTO
OTHOIIIEHUS] K MHEHHUIO0 ONMOHEHTOB TIpU OOCYXK[€HHWH CIIOPHBIX BOIIPOCOB
OUMOIOrMUeCKOTO CO/IepyKaHuS;

TOTOBHOCTb K TYMaHUTApPHOUM U BOJIOHTEPCKOM [1esiTeIbHOCTH;

2) ITaTproTHUECKOro BOCTIMTAHUS:

chOopMHPOBaHHOCTh POCCHUUCKOU rpakJaHCKOH WJIeHTUYHOCTH,
MaTpUOTHU3Ma, YBa)KEHUsT K CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PopuHOWM, ropnoctTy 3a CBOM Kpad, CBOWO PoauHy, CBOW SI3BIK M KYJBTYpY,
TIPOLLIJIOe Y HACTOsiliee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

LIEHHOCTHO€e OTHOLIeHUE K TIPUPOAHOMY Hac/Ie[Jui0 U MaMITHUKaM NPUPO/IbI,
JIOCTKeHUsIM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CrIoCOOHOCTh OIleHMBAaTh BKJIAJ] POCCHMMCKMX YU€HBIX B CTAaHOB/IEHHE H
pa3BuTHe OWOMIOTUM, TIOHWMAaHWs 3HaueHWs OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HHU YeJIOBeKa ¥ COBPeMeHHOT0 00I11ecTBa;

uzieiHasi yOe>KJEHHOCTb, TOTOBHOCTh K CAy)KeHut0 U 3aiuTe OTeuecTBa,
OTBETCTBEHHOCTbH 3a €ro Cys0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUA:

OCO3HaHHe [yXOBHbBIX LIEHHOCTeW POCCUMCKOT0 Hapo/a;

cchOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO TIOBe/IeHUS;

CoCcoOHOCTh OLIeHHMBaTh CUTYallMI0 M TIPUHMMAaTh OCO3HAHHbIE pelleHUs,
OpPHEHTHUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U 11eHHOCTH;

OCO3HaHWEe JIMUYHOTO BK/JIaZila B TIOCTPOEHHEe YCTOWUYMBOrO Oyayiiero;

OTBETCTBEHHOE OTHOILIeHWe K CBOUM POJAUTE/ISIM, CO3/JaHHI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O TIPDUHATHSA LIEHHOCTeM CeMeMHOU J>KU3HM B COOTBETCTBUM C
TPaJULIUSIMU HapoZioB Poccuu;

4) 3CTeTHYECKOr0 BOCITUTAHMS:

3CTeTUUeCcKoe OTHOIIIeHHWe K MHPY, BK/IOuas 3CTETHKY ObITa, HayuyHOro M
TEeXHUYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 00II[eCTBeHHBIX OTHOIIIEHHH;



MOHMMaHKe 3MOILMOHATBLHOTO BO3ZeUCTBUSI XKUBOW MPHUPO/bI U €8 1IeHHOCTH;

TOTOBHOCTh K CAaMOBBIPa)KE€HHIO B pa3HbIX BH/jaX UCKYCCTBa, CTpeM/IeHHe
TMIPOSIBJISITH KaueCTBa TBOPUECKOM JTMYHOCTH;

5) ¢u3uUecKoro BOCHUTAHUSA, (POPMHUPOBAHUA KYJILTYPbI 3/J0POBbSI H
IMOI[MOHA/ILHOTO 0/1aromo/Tyuns:

MOHVMaHWe W peanu3alivs 370poBoro U 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COO/IOZIeHWe  TUTMEHWYeCKWX TpaBUI W HOPM,
cbamaHCUpPOBaHHBI pEXUM 3aHATUM W OTAbIXa, Ppery/spHas (u3nueckas
aKTUBHOCTb), 0Oepe)KHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
co6CTBEHHOMY (PU3UUECKOMY U TMICUXUUEeCKOMY 3710POBbIO;

MOHMMaHWe 1[eHHOCTM TpaBWI HWHJWBUJIyallbHOTO U  KOJIIEKTHBHOIO
6e301acHOro MoBeIeHNsI B CUTYaLUsIX, YTPOXKAIOIINUX 3ZI0POBbI0 U KU3HU JTIOZIEH;

OCO3HaHHWe TOC/Ie/[CTBUN W HETIPUATHUS BpeJHBIX MPHUBBLIUEK (yroTpebieHus
aJ/IKOT0J1s51, HADKOTHUKOB, KYpeHUs);

6) TpyAOBOr0 BOCIMTAHUS:

TOTOBHOCTb K TPYyAy, OCO3HaHWe I[eHHOCTH MacTepCTBa, TPYA0/o0ue;
TOTOBHOCTh K aKTUBHOM J|eATeJIbHOCTU TEXHOJIOTUUeCKOU U COLIUAaIbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TIJITAHUPOBATh U CAMOCTOSITE/TEHO

BBLITIOJTHSITh TaKyHO [1esiTeIbHOCTh;

VHTepeC K pa3/inyHbiM cdepaM TpodecCHOHaTbHOU ZesTe/IbHOCTHA, YMeHHe
coBepIllaTb OCO3HAHHbIA BLIOOD OyaAyiiel mnpodeccu U peanu30BHIBATH
COOCTBeHHbIE >KU3HEHHbIE TI/IaHbI;

TOTOBHOCTh W CIOCOOHOCTH K 00pa3oBaHMI0O W CamM000pa30BaHHIO Ha
MPOTSDKEHUU BCeM >KU3HY;

7) 3K0/I0THYECKOT0 BOCTIUTAHUA:

9KOJIOTMUECKU 1iesiecoo0pa3Hoe OTHOIIeHWe K TIpUpoJe KaK WMCTOUYHUKY
JKU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUSI;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJbTYphbl: TIpUOOpeTeHHe OrbiTa
M7IaHUPOBAHUS TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TIOC/Ie[ICTBUM ISl
OKDY>Karollen cpefbl;

OCO3HaHHe T700aJbHOr0 XapakTepa 3KOJIOTHUeCKHUX TpobsieM U myTeidl MX
pelleHws;

CIIOCOOHOCTh HMCIIOJ/Ib30BaTh TpHOOpeTaeMble TIPM W3YUeHHWH OHOIOTHH
3HaHUSI M YyMeHusi TIpU pellleHUWd mnpo0sieM, CBsI3aHHBIX C PaljMOHAJbLHBIM
TIPUPO/IOTIONb30BaHKeM  (COOJfo/leHre  TIpaBWI — TIOBeJIeHHsST B TIPUPOJE,
HalpaB/IeHHBIX Ha COXpaHeHWe paBHOBECHS B 93KOCHCTeMaX, OXpaHy BHUJOB,
3KoCHCTeM, brocdepni);



aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAILIUX BpeJ, OKpyXKarolen
TIPUPOJHON Cpefie, YMeHHe TPOrHO3MPOBaTh HeOJIaronpusTHbIE KOJOTHUeCKHe
MOC/IeICTBUS MpeANPUHUMAaeMbIX eHCTBUI U Mpe0TBpallaTh UX;

Ha/iM4uie Pa3BUTOTO KOJIOTMUECKOTO MbILIEHUS], SKOJOrMYeCKON KYJIbTYPHI,
OTbITa JesITeIbHOCTU 9K0JIOTHYEeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B T03HaBaTe/lbHOW, KOMMYHUKAaTHBHOM W COLaJbHOMN
MpaKTHKe, TOTOBHOCTU K yUaCTUIO B TIPAKTUUYECKOM [IesiTeTbHOCTU IKOJI0rMUYeCcKou
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33pPEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HayKu U OOIIleCTBeHHOW MPaKTHUKW, OCHOBAHHOTO Ha [uajiore
KYJIbTYP, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET'0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBepIIIeHCTBOBaHUE $I3bIKOBOM W UWTAaTeNbCKOM KyJbTypbl KaK Cpe/CTBa
B3aUMO/IENCTBUSI MEXXIY JIOABMU U TTO3HAHUST MUPa;

TOHMMaHWe CrieluUKU OUOIOTHM KaK HayKd, OCO3HaHUs €& pOou B
(opMHpOBaHMY paLMOHAJBLHOTO HAYYHOIO MBIIIEHUS, CO3[aHUU LIeJIOCTHOTO
ripe/icTaB/ieHUss 00 OKpy’KarollleM MHpe KakK O eJWHCTBe TPUPO/Ibl, uejoBeKa U
o0IiecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHUd Mpobsem
COXpaHeHusi PUPO/JHOTO PaBHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTUM [I/IsI COBPEMEHHOW IMBU/IM3al[UU:
obecrieueHrsi HOBOTO YDOBHSI Pa3BUTUsS MeJULIMHBI, CO3/JlaHUe TePCIIeKTUBHBIX
OMOTeXHOJIOTUM, CIIOCOOHBIX  pelllaTh  PecypcHble  TPOOJeMBI  Pa3BUTHUS
ye/ioBeUeCTBa, MOMCKA TMyTel BbIXOZA M3 IVI00a/MbHBIX 9KOJIOTHYeCKUX MpobsieM 1
obecrieueHrsi Tiepexofia K  yCTOMUMBOMY  pa3BUTHIO,  paljMOHAJIbLHOMY
VICTIO/Ib30BaHUIO TIPUPOJHBIX PECYypCOB U (DOPMUPOBAHMIO HOBBIX CTaHJApTOB
JKU3HU;

3aMHTEPEeCOBAHHOCTb B TIOMyYeHUM OWOJIOTUUECKHUX 3HAaHWUM B Ie/IsIX
TIOBBIIIIEHUsT 00IIell Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpaMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKI[MOHAIBHOW IPaMOTHOCTU OOyuaroluxcs, ¢hopMupyeMoit
TIpY U3yueHuH OMOIoTUy;

MOHMMaHue CYIIHOCTU METO/IOB MO3HaHUS, UCIIOb3yeMbIX B €CTeCTBEHHbIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh TMIO/y4yaemble 3HAHUS [JIsi aHajau3a |
00BsICHEHUsI SIBJIEHUM OKDY>KaloIllero MUpa U MPOUCXOASIUX B HEM M3MeHEeHU,
yMeHHe JefaTh OOOCHOBAaHHBIE 3aK/IIOUEHUs] Ha OCHOBE HAay4YHbIX (AKTOB U
VMMEIOIIUXCS JAHHBIX C 1]e/IbI0 TI0/yYeHUsl I0CTOBEPHbIX BbIBO/IOB;

CrIocOOHOCTh CaMOCTOSITE/TLHO HCTIOh30BaTh OMOOTMYeCKre 3HaHUS [jIs
pellieHusi IpobJieM B peasbHbBIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHWe 1[eHHOCTH HAay4YHOU [1esiTelbHOCTH, TOTOBHOCTh OCYILECTBJSTh
MIPOEKTHYIO U UCC/Ie0BaTeNbCKYH0 1eATeTbHOCTh UHAVBU/Iya/IbHO U B TPYTIIIE;



TOTOBHOCTb M  CIIOCOOHOCTb K  HelNpephblBHOMY  00pa3oBaHMIO U
caMo00Opa3oBaHWI0, K AKTUBHOMY TIOJYYeHHIO HOBBIX 3HaHUW IO OHOJIOTHH B
COOTBETCTBHH C YKU3HEHHBIMU TTIOTPEOHOCTSIMHU.

METAIIPEAMETHBIEPE3YJ/IbTATBI

MertarpeaiMeTHble pe3y/bTaThl OCBOeHUs yueOHOTo rpeamMeTra «brosiorvs»
BK/IIOUAIOT: 3HAuMMble /i (POPMUpOBaHUSI MHUDPOBO33peHUsI 00yYaroIIUXCst
MEXXIUCLIMTITMHAPHBIe (MeXXIIpeMeTHbIe) oO0IleHayuHble MMOHSTHS, OTpakaroliye
1[eJIOCTHOCTh HAyuHOM KapTWHbl MHpa U CIEeLUPUKY MeTOJJ0B TO3HaHus,
WCII0/Ib3yeMbIX B €CTeCTBEHHBIX HayKax (BeLeCTBO, SHeprus, siBJieHue, TpoLiecc,
CUCTeMa, HayUYHbIU (PaKT, TIPUHLUI, TUINOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHs,
ucciefioBaHue,  HabmrofieHuWe,  U3MepeHUWe,  SKCIIEPUMEHT W JPYTHUX),
yHUBepcanbHble yueOHBbIe [JecTBUS (TI03HaBaTe/bHbIe, KOMMYHHKATHBHbIE,

peryJiITUBHBIE), obecreunBaroIye dbopmHupoBaHUe (bYHKIMOHATBHON
IrPaMOTHOCTM U  COI[MAZIbHOW KOMIIETEHI[UHM O00yuaroluxcsi, CroCcOoOHOCTh
00yyJaroImxcs WCII0JIb30BaTh OCBOEHHbIe MEXKTUCIIUTITHHAPHBIE,

MHUDOBO33peHUYeCKHe 3HaHWsA U yHUBepCa/jbHble yueOHble [eHCTBUS B
MO3HaBaTe/bHOU U COLIMA/IbHOM TMPaKTHKe.

MerTanpeiMeTHbIe pe3y/IbTaTbl OCBOEHHs TIPOTpaMMbI CpeJHero 00iiero
o0Opa3oBaHus JO/KHBI OTPa)KaTh:

OBapenue YHHBepCalbHbBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMU
e CTBUSIMM:

1) 6a30BBIe TOrHUYeCKHe [JeHCTBHUSA:

CaMoCTOSITeTbHO  (hOpPMy/IMpPOBaTb W aKTyaJW3WpOBaTh  IPoOeMy,
paccMaTpuBaTh €6 BCeCTOPOHHE;

WCI0/Ib30BaTh MPHW OCBOEHWU 3HAHWUW TIPUEMBI JIOTUUECKOTO MBbIII/IeHHS
(aHanu3a, CMHTe3a, CpaBHeHUs, KiaccuduKalyy, 000011eHNsT), pacCKpbIBaTb CMbIC/T
OUoMOrMUecKUx TMOHATUN (BBIIEISAThL UX XapaKTepHble MPH3HAKH, yCTaHaB/IWBaThb
CBSI3U C PYTUMU MOHSTUSIMU);

orpefieNiaTh 1[e/IM JesiTe/lbHOCTH, 3aZiaBasi MapaMeTpbl W KPUTEepUU UX
JIOCTW)KEHUS], COOTHOCUTD Pe3yJ/bTaThl AesiTebHOCTH C TTIOCTaBJIeHHbIMU Lie/ISIMU;

WCTI0/Tb30BaTh OUoornueckre TOHATHSA AJig 00bsiCHEeHUsT (JAaKTOB U SIBJIEHUM
JKUBOM TIPUPO/bI;

CTPOWUTH JIOTUUECKHEe pacCyxJeHus (MHIYKTUBHbIE, [eAyKTUBHbIE, TI0
aHaAJ/IOTUH), BBISAB/ATH 3aKOHOMEDHOCTHM W TPOTUBOPEYMsI B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/IMPOBATh BbIBO/bI U 3aK/THOUEHUS;

TIPUMEHSITh CXeMHO-MO/ieJIbHbIe cpeicTBa  AJiA Tripe/iCTaBJ/IeHUs
CYILLIeCTBEHHBIX CBsI3€ii U OTHOIIIEHUM B M3y4yaeMbIX OM0/IOTHYeckux 00beKTax, a



TaKke  TIPOTUBOPEYMM  pa3sHOTO  pOJA,  BbIABJAEHHbIX B  pa3/IMUHbIX
MH(OPMAaIIMOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh IJIaH peleHus Mpob/ieMbl C YUETOM aHa/IHM3a UMEROIINXCS
MaTepuabHbIX ¥ HeMaTepHUa/IbHbIX PeCypPCOB;

BHOCUTb KOPPEKTUBHI B JlesITe/IbHOCTh, OLIEHUBAaTh COOTBETCTBUE Pe3yJ/IbTaTOB
L1eJisiM, OL|eHUBATh PUCKU TTOCTe[CTBUH JeITebHOCTY;

KOOpJWHUPOBAaTb W  BBITMIOJHATL pabOTy B YCIOBUSX  peanbHOrO,
BUPTYya/IbHOT'O0 1 KOMOMHUPOBAaHHOTO B3aUMO/IeiCTBYSI;

pa3BHUBaTh KpeaTUBHOE MbIIIIJIEHHE TIPU PeIlIeHUH )KU3HEeHHBIX TTPo0IeM.

2) ba3oBble U cj1e/joBaTe/IbCKHe IeHCTBHSA:

Bnagets HaBbIKaMH yueOHO-HMCCIIe[OBaTeMbCKOM U MPOEKTHOM
JlesiTeTbHOCTH, HaBbIKaMH pa3peliieHust Mpob/ieM, CriocOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSTe/TbHOMYTIOUCKYMETO0BPeLleHUSATIPAKTUUeCKUX3a/]ay, IPUMEHEeHUI0
pa3/IMYHbIX METOZOB TT03HAHUS;

HCM0JIb30BaTh pa3/iiuHble BBl [eITebHOCTU [0 TIOJy4YeHHIO HOBOTO
3HaHUS, ero WHTeprpeTalyy, Tpeobpa30BaHUI0 U TIPUMEHEHHI0 B y4eOHBIX
CUTYyaI[UsX, B TOM UHMCJIe TIPU CO37ZIaHUM YUeOHBIX M COI[MA/IbHBIX TTPOEKTOB,;

(opMHpOBaThb HayUYHbIM THUIT MBIIIEHUS], B/aZleTh HAyYHOW TepMUHOJIOTHeH,
K/TFOUeBbIMU MMOHATUSIMH U MeTO/IaMU;

CTaBUTb W (OPMY/IHMPOBAaTh COOCTBEHHbIE 3aJjaui B 0Opa3oBaTe/bHOM
JleATeJIbHOCTU U )KU3HEHHBIX CUTYaLUsX;

BbISIBJIATh TIPUUUHHO-C/Ie[ICTBEHHbIE CBA3W M aKTya/lvM3uMpoBaTh 3ajjauvy,
BbI/IBUraThb THUIIOTe3y €€ pelleHus,, HaXOAUTb apryMeHTbl [Jisl JOKa3aTe/bCTBa
CBOUX YTBEPXXAEHUM, 3a/jaBaTh IMapamMeTpbl U KDUTEPUH PelleHUs;

aHa/IM3MpOBaThb TMOJIyUeHHble B XOJe pelleHus 3a[auu pe3yJbTarThl,
KPUTUYECKHU OL|€HMBAaTh UX /I0CTOBEPHOCTh, TTIPOTHO3UPOBATh U3MEHEHVEe B HOBBIX
YCIOBUSIX;

JlaBaTh OIIeHKY HOBBIM CUTYal[WsIM, OI|eHUBATh TTPUOOPETEHHBIN OIIBIT;

OCYIIIeCTB/ISAThL IieJIeHalIpaB/IeHHBIM TMOMCK TIepeHoca CpeJCTB U CIocoOoB
JelicTBYs B MpodheCcCHOHaNTbHYIO Cpeay;

yMeTb TIePeHOCUTh 3HaHWS B TI03HABATeNbHYIO U TPAKTHUECKYI0 00/1acTH
>KU3HeesITe/IbHOCTH;

yMeTh UHTETpPHPOBaTh 3HAHUs M3 pa3HbIX MPeIMeTHBIX 00/1acTel;

BbIJIBUTaTh HOBbIE W/IeM, MpejjaraTb OPUTHMHaIbHbIE MOAXOAbl U pelleHus,
CTaBUTb TIPOOIEMBI 1 3a/]auM, TOIyCKalol1e albTepHaTUBHBIE PEIIeHMs.

3) Pa6ora ¢ undopmanmeii:

OPHEHTUPOBAThCS B Pa3/IMUHbIX UCTOUHUKAX UH(OpMaIuu (TeKcTe yuebHOTO
rnocobusi, HAyYHO-TIONMY/ISAPHOK JUTeparype, OWOJOTUYECKUX C/IOBapsaX |
CTIIpaBOYHHKAX, KOMITbIOTEPHBIX 0a3ax JjaHHBIX, B VIHTepHeTe), aHaIM3UpOoBaTh



MH(OpMaLMIO pa3IUUHbIX BUJOB U (OPM TIpe/iCTaB/IeHUs], KpUTUUYECKU OL[€eHHMBATh
eé J0CTOBePHOCTh U HEeTIPOTHBOPEUMBOCTb;

(hopMyMpoBaTh 3ampoOChl U TPUMEHSITh Pa3/MUHble METObl MPU TOUCKe U
otbope OGuosiornueckoil HMOPMaIK, HeOOXOAMMOM [I/Is1 BBIMOTHEHUST YueOHBIX
3ajiau;

nprobpeTaTs OMBIT UCI0/Ib30BaHUS WHGOPMALMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHUM, COBEPIIIEHCTBOBAaTh KYJIbTYPy aKTUBHOT'O MCII0/Ib30BaHUs Pa3/IMUHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITeJTbHO ~ BbIOWpaTh  OMTUMa/bHYHO  ¢GopMy  Tpe/CcTaBieHUs
Ouonoruueckoit UHGopmaluu (Cxembl, rpaUKy, JUarpaMMbl, Tab/IULbI, PUCYHKU
" Jipyroe);

WCTIO/Tb30BaTh HAyuHBIM s3bIK B KauyecTBe CpeZACTBa Mpu pabote cC
buonoruueckoit uWHboOpMalMeli: TIPUMeHSTh XUMUUecKue, (u3nueckue U
MaTeMaThuecKrve 3HaKd U CUMBOJIbL, (opMysibl, abbpeBUaTypy, HOMEHK/IATypy,
UCTIONb30BaTh W TpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKWE  CpPeZCTBa
HarJisiJHOCTHY;

BJaZIeTh ~ HaBbIKAMM  paclo3HaBaHWs M 3alUThl  MH(MOpMaLuH,
vH(bOopMaLMOHHOM 6e30MacHOCTH JTMUHOCTH.

OBnajeHye yHMBepCcaJbHbIMM KOMMYHUKATUBHBIMU AeICTBUAMM:

1) oOmieHue:

OCYILIeCTB/ISITh KOMMYHUKALIMK BO BceX cdepax >KU3HHU, aKTUBHO yUaCTBOBATh
B /IMajiore WM AUCKYCCUM TI0 CYIIeCTBY oOCyJaeMoil TeMbl (YyMeHHUe 3a/laBaTh
BOIIPOCHI, BBICKA3biBaTh CYXKJEHUSI OTHOCHUTETbHO BBITIOJHEHUSI TIpefJjiaraeMou
3a/lauM, YUUThIBAaTb MHTEPEChl U COrJIaCOBAHHOCTb TMO3WLIMK APYTUX yUaCTHUKOB
Jlajiora Wi TUCKyCCHUN);

pacro3HaBaTh HeBepOa/ibHble CpeACTBa OOIlleHHsl, TIOHMMAaTb 3HaueHue
CoLMaibHbIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CUTYaLUi,
yMeThb CMSITYaTh KOHQJIUKTHI U BECTU MeperoBOpklI;

BJIa/leTb pa3MUHbIMU criocobaMy 0OIleHUsT ¥ B3aUMOJEeNCTBUS, MTOHUMATh
HaMepeHUsl IPYTUX JIt0/lel, TIPOSIB/IATh YBa)KUTebHOe OTHOIIIeHUe K cobeceTHUKY
Y B KOPPEKTHOU (popme (popMyIMpoBaTh CBOU BO3PaXKeHUsI;

Pa3BEPHYTO W JIOTUYHO M3/araTb CBOK TOUKY 3peHMs] C MCIO/b30BaHUEM
I3bIKOBBIX CPEJICTB.

2) CoBMecTHas /J|eATe/IbHOCTD:

MOHUMAaTh U UCIO/b30BaTh TMPeuMYllleCTBa KOMaHJHOM U WHJVBU/yalbHOU
paboThI MIpU pertieHrr OMOI0rHUecKoii TTpobieMbl, 000CHOBLIBAaTH HEOOXOAUMOCTD
NIpUMeHeHHs TPYNINOBbIX (HOPM B3aUMO/IeHCTBUSI NP pellieHUH yueOHOM 3a/1auy;

BbIOMpATh TEMAaTUKy W MeTO/[bl COBMECTHBIX [AeWCTBUM C yuéToM OOIMX
VMHTEPeCcoB U BO3MOXKHOCTe! KaXKJ0ro ujieHa KOJ/IeKTUBa;



NMPUHUMAThb LleJIi  COBMECTHOW  [leiTe/lbHOCTH, OpraHu30BbIBaTb U
KOODAVHUPOBaTh [eWCTBUSL MO e€ JOCTW)KeHWIO: COCTaB/sATh IJIaH JelCTBUM,
pacripe/ie/iiTb POAM C Y4YETOM MHEHMM YYaCTHUKOB, OOCYXJaTh pe3y/bTaThl
COBMECTHOU pabOoThI;

OLIeHWBaThb KauyeCcTBO CBOEro BK/a/la M KaXAOT0 Yy4yaCTHMKA KOMaH[bl B
00111l pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npejijlaraTh HOBbIe TPOEKThI, OLleHWBaTb HAed C TO3ULMKA HOBHU3HBI,
OpPUTMHANBHOCTH, MPaKTUUYeCKOW 3HAUMMOCTH;

OCYILIeCTB/SAITH TIO3UTUBHOE CTpaTernyeckoe TIOBeZieHWe B Pa3/IMYHBIX
CUTYyaLUsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OsgjiajileHHe YHHBepPCAa/TbHBIMH Pery/IATUBHBIMH JIeCTBUSIMU:

1) camoopraHu3anus:

WCTIONb30BaTh OWOMOTUYecKre 3HAHWS [Jis BbISIBJIEHUST TIpOO/eM UM UX
pellleHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIHsIX;

BbIOMpaTh Ha OCHOBe OWOJIOTHUYECKMX 3HAHWM 1iejieBble W CMbICTIOBbIE
YCTaHOBKU B CBOMX [IeHCTBUSIX M TOCTYITKax IO OTHOILEHUIO K YKUBOW MpHpPO/e,
CBOEMY 3/I0POBbIO U 37J0POBbI0 OKPY KaIOL[UX;

CaMOCTOSITeJTbHO OCYIIIeCTB/ISITh TM03HABaTebHYIO /1eATeTbHOCTh, BBHISB/ISTH
ripob/ieMbl, CTaBUTh U (POPMY/IHMPOBaTh COOCTBEHHBIE 3aZlaui B 0Opa3oBaTe/bHOMN
JlesITeTbHOCTU U YKU3HEHHBIX CUTYalUsX;

CAMOCTOSITE/IBHO ~ COCTaB/IATh IUIAaH pellleHusi TpobreMbl C  yuéToM
VMMEIOIUXCS PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHUH;

JlaBaTh OL[eHKY HOBLIM CUTYaLIVsIM;

paciivpsTh PaMKH y4eOHOTO TpefiMeTa Ha OCHOBe JINUHBIX TIPe/NOuTeHHH;

JleJlaTh 0CO3HAHHBIM BHIOOD, apryMeHTUPOBaTh ero, OpaTh OTBETCTBEHHOCTh
3a pellieHue;

OLIeHWBaTh NIPUOOPETEHHBIM OITBIT;

criocobcTBOBaTh  (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IIIMPOKOM SPYAWLINUA B
pasHbIX 00/1aCTAX 3HAHWUM, TIOCTOSIHHO TIOBBIIIATH CBOW 0OOpa3oBaTeNbHBIM U
KY/JIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsiM, BHOCUTh KOPPEKTHBBI B [IeATeTbHOCTb,
OLIeHHWBATh COOTBETCTBHE Pe3y/IbTaTOB IIeJIsIM;

BjalieTb ~ HaBbIKAMK  TI03HaBaTe/JbHOM  pedyieKcMd  KaK  OCO3HaHUS
COBepIllaeMbIX JEeUCTBUM W MBICIUTE/NbHBIX TIPOLIECCOB, WX pe3y/bTaTOB U
OCHOBAHHH, MCIO/Ib30BaTh MPUEMBI peduieKCHUu [Jis OLleHKU CUTyalluH, BbiOOpa
BEPHOT'0 pellleHHNs];

yMeTb OL|eHWBaTh PUCKM M CBOEBPEMEHHO TNPHWHKMATh peLleHus 10 UX
CHIDKEHUIO;



MPUHUMATh MOTHMBBI M apryMeHThl JApPYTUX TIpU aHajqu3e pe3y/bTaToB
JlesITe/TbHOCTH;

3) npuHsTHe Cebsi U APyrux:

MIPUHKUMATH Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U JOCTOUHCTBA;

MPUHUMATb MOTHMBBI W apryMeHThl JAPYTUX TIpU aHajiu3e pe3y/bTaToB
J1esITeIbHOCTY;

NpU3HaBaTh CBOE TIPAaBO U MPaBO JPYTUX Ha OLIMOKMY;

pa3BHBaTh CIIOCOOHOCTH TIOHMMATh MUP C TIO3ULIUU JPYTOro YesioBekKa.

INPEAMETHBIEPE3YJIBTATDHI

[TpenmeTHBIe pe3ynbTaThl OocBoeHHWs mporpaMMmbl COO mo OuosoruM Ha
6a30BOM ypOBHe BK/IHOYAIOT crieliiduueckure Ajsi yuebHoro rpeameta «buonorusi»
Hay4yHble 3HaHUs], YMeHUsI U CIIOCOOBI /1eHiCTBUM 110 OCBOEHUIO, UHTepIIpeTal[ui 1
rpeoOpa30BaHMI0 3HAHWM, BUABI JeSTeIbHOCTU T10 TIO/TyYeHHI0 HOBOTO 3HAHUS U
MIPUMEHEHHI0 3HAaHWM B Pa3/IMUHBIX yueOHBIX CUTYyal[UsiX, a TaKKe B peaslbHbIX
JKU3HEHHBIX CUTyalMsX, CBSI3aHHBIX C Ouosiorveidi. B mporpamMme mpeameTHbIe
pe3y/bTaThl TIPe/iCTaB/IeHbI 10 To/laM 00yueHUsl.

[TpenmeTHBIe pe3y/bTaThl OCBOeHUs yuebHoro mpeamera «buosnorus» e 10
K/1dcce [O/DKHBI OTPaXkaTh:

c(hOpMHUPOBAHHOCTb 3HAHWI O MeCTe U POJid OMONIOTMM B CUCTEME HayUHOTO
3HaHUSI eCTeCTBEHHbIX HayK, B (OpPMHUPOBaHUU COBPEMEHHOW eCTeCTBEeHHO-
HayYHOM KapTUHbI MHMpa U HayYyHOTO MHMPOBO33DEHUs, O BK/aJle POCCUMCKUX U
3apybe)KHbIX YUEHBIX-OMOJ/IOTOB B pa3BuTHe OuosoruM, GYHKIMOHATBHOU
rPaMOTHOCTH YeJIOBeKa ISl PellleHrs KU3HeHHbIX 3a/iay;

yMeHHe PpacKpbIBaTh COflep)KaHue OHOIOTUUeCKWX TePMUHOB W TIOHSATHM:
JKU3Hb, KJeTKa, OpraHu3M, MeTabosusM (oOMeH BelljeCTB W TpeBpallleHre
SHEpPruM), roMeocTtas (camoperyJ/isiiusi), ypOBHeBasi OpraHu3allysi KUBbIX CHUCTEM,
CaMOBOCIIpOUu3BeZieHre (penpoyKLusi), Hac/aeACTBeHHOCTb, U3MEHUUBOCTh, POCT U
pasBuTHE;

yMeHWe u3/aratb Ouosiorhyeckue TeopuM (K/eTOYHasi, XPOMOCOMHas,
MyTallMOHHasl, IeHTpajibHas JorMa MOJIeKY/IApHOM Ouosioruu), 3akoHbl (T
Mengens, T. Moprana, H. V1. BaBuioBa) u yueHus (0 IjeHTpax MHOrooOpasus
MPOUCXOKJEeHUs] KyJbTYpHbIX pacTennd H. V. BaBuioBa), onpepensaTe rpaHULIbI
MX TIPUMEHHUMOCTH K )KUBBIM CUCTEMaM;

yMeHHe BJIaJleTh MeTO/JaM{d HayuyHOTO M03HaHUsS B OMoJioruy: Hab/moieHre 1
OMMCaHWe >XUBBIX CUCTEM, TIPOLIECCOB W SIBJIECHUM, OpPraHu3alusi U MNpoBeeHue
OUOMOTUUECKOTO  JKCIIEPUMEHTAa,  BBbIIB)KEHHWE  TUIOTe3bl,  BbIAB/IEHHUE
3aBUCHMOCTH MEKY MUCC/IeyeMbIMU BeITMYMHAMH, 00bsiCHeHHe TI0/TyYeHHbIX



pe3y/bTaToB, MCII0/Ib30BaHHBIX HAYUHBIX TOHATHH, TEOPUNM U 3aKOHOB, YMEHHE
JleiaTh BBIBO/IBI HA OCHOBAHUH TIOJTyU€HHBIX Pe3y/bTaToB,;

yMeHHe BBIJIe/IATh CYIL[eCTBeHHbIE TTPU3HAKU BUPYCOB, KJIETOK MTPOKApPUOT M
9YKApHOT, OJHOK/JIETOUHBIX M MHOTOK/JIETOUHBIX OPraHu3MOB, OCOOEHHOCTH
TIPOIIecCcOB: oOMeHa BeIlleCTB UM TpeBpallleHrsl YHeprur B KieTKe, (hOTOCUHTE3a,
TJIaCTUUeCKOTO U SHepreThyeckoro obOMeHa, XeMOCHMHTe3a, MHUTO3a, Meio3a,
OTJIOZIOTBOPEHUs], Pa3MHOXKEHUS, HWHAWBUIYATbHOTO pa3BUTHS  OpraHW3Ma
(oHTOreHe3);

yMeHHe TIPUMEHSITh IMOJTydYeHHbIe 3HaHUS /i1 00BSICHEHUS] OMOJIOTHYeCKUX
TIPOLIECCOB U SIBJIEHWH, /i1 TIPUHSTHS MPAKTUUECKHUX PeIlleHr B ITOBCeHEBHOM
JKU3HU C T1iesiblo  o0ecrieueHust 0e30MacHOCTU CBOEro 3/0pPOBbSi U 37I0POBbS
OKPY’KaroIIUX JIIO/IeH, COOJTI0ZIeHHsI HOPM IPaMOTHOTO ITOBE/IEHHUST B OKPYKaroiek
TIPUPOJHON cpefle, TIOHMMaHWe HeoOXOAUMOCTH WCIIO/b30BaHUS IOCTKEHUN
COBpeMeHHOW  OHOo/JIorMM W OWOTeXHOMOTMM [ paldOHA/ILHOTO
TIPUPO/IOTI0/Tb30BaHMS;

yMeHHe pellaTh 3/IeMEHTAapHble TeHeTHUUeCKHWe 3aJaud Ha MOHO- U
JUTHOpUIHOEe CKpeIMBaHWe, CLeTUIEHHOe Hac/leZloBaHHe, COCTABJISATh CXEMBI
MOHOTHOPH/IHOTO CKpeIUBaHUs [/ TIpe/iCKa3aHMs Hac/ieZloBaHUs TPH3HAKOB Y
OpraHW3MOB;

yMeHHe BBITOMHATL Ja00OpaTOpHble UM TIPAKTHUECKHe paboThl, COOMOAATH
TripaBu/ia Mpy paboTe ¢ yueOHBIM U 1ab0OpPaTOPHLIM 000pYZAOBaHHUEM;

yMeHWe KPUTUYECKHd OIleHWBaTh MW HWHTEPIIPEeTUPOBaTh HHGMOPMAI[HIO
OUMOIOTUUECKOTO CO/IeP)KaHHWs, BKI/IIOUAIOI[YI0 TICeBZIOHAyUHble 3HAHUS U3
Pa3/IMUHbIX UCTOUHUKOB (Cpe/CTBa MacCOBOM MH(OpPMAI[UK, HayYHO-TIOMY/IIPHbIE
MaTepHasibl), STHUECKHe acCIeKThl COBPEMEHHBIX HWCC/Ie[JOBaHUN B OHO/IOTUY,
MeJNLIHEe, OMOTEXHOIOTUH;

yMeHHe CO03/laBaTb COOCTBeHHbIE IMHMCbMEHHbIE M YCTHbIe COOOITeHMs,
0606111asi 6H0/TOTMYecKy0 MH(DOPMALIUIO U3 HEeCKOTBKUX HWCTOUHWUKOB, TPAMOTHO
WCTI0/Tb30BaTh TIOHATHUMHBIN arnmapar OMoIoTvH.

[IpeameTHbIe pe3y/nbTaThl OCBOeHUs1 yueOGHOro mpeamerta «buonorus» 6 11
K/1dcce I0JKHBI OTPaXkaTh:

c(hOpMHUPOBAHHOCTb 3HAHWI O MeCTe U POJId OMOIOTHH B CUCTEMe HayuHOTO
3HAHUSI eCTeCTBEHHbIX HayK, B (OpPMHPOBAHWMA COBPEMEHHOW eCTeCTBeHHO-
Hay4YHOH KapTWHBI MMpa M HAyYHOTO MHMPOBO33DEHHS, O BK/afie POCCUHCKUX U
3apy0Oe)KHbIX YUEHBIX-OMOJIOTOB B pa3BuTHe OuosoruM, GYHKIMOHATBLHOU
I'PaMOTHOCTH uejioBeKa [IjIsl pelieHs )KU3HeHHbBIX 3a/iau;

yMeHHe PpacKpbIBaTh COjlep)KaHre OHO0/IOTHYeCKUX TepPMUHOB U TIOHSITHIA:
BUJI, TIOMYJISILYSA, TeHO(DOH/, SBOJIIOLINS, ABWKYIIHEe CU/Ibl ((DaKTOPBI) SBOJIOLNY,
MIpUCIIOCO0/IeHHOCTLOPTaHU3MOB, BHI000pa30BaHue,3K0I0TnYeCcKre PaKTophl,



JKOCHCTEMa, TIPOAYLEHTBI, KOHCYMEHTBI, PpeAyLeHTbI, LIeMd  IUTaHus,
9KOJIOTMUeCKasi mipamMu/ia, GuoreorieHos, buocdepa;

yMeHHe wu3/araTb OuojiorMueckue Teopud (3BOMIOIMOHHAs Teopusi Y.
IlapBUHa, CHHTeTHUYECKasi TeOpHsl SBOJIIOLIMK), 3aKOHbl M 3aKOHOMEPHOCTU
(3apogpiueBoro cxofctBa K. M. Bapa, uepefoBaHusi I'7IaBHBIX HarlpaB/ieHUM U
nyTteii 3Bomoru A. H. CeBeprioBa, yuenuss o 6uochepe B. U. BepHazckoro),
OTpe/ieJIATh TPAHULIBI UX TTPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMeHHe Bja/IeTh METOJAaMU Hay4YHOTO TI03HaHUs B Ouosioruu: Hab/roieHre 1
OTHCAHMe >KUBBIX CHCTEM, TPOLIeCCOB W SIBJIEHWM, OpraHMW3alds W TIPOBe/IeHHe
610/I0rMUeCKOro KCTIIepUMEHTa, BbIIBIDKeHHe TUIIOTe3bl, BhISIB/IEHMe3aBUCUMOCTH
MEXIy HCCIelyeMbIMU BeTMUMHAMU, OOBSICHEHHE TI0JYUEHHBbIX pe3y/bTaToB,
WCTIO/Tb30BaHHBIX HAyUHBIX MTOHSTUM, TEOPHUH U 3aKOHOB, YMEHHE /ieJlaTh BBIBO/IbI
Ha OCHOBaHWH IOJTyUeHHbBIX Pe3y/IbTaToB;

yMeHHe BbIIeNISITh CYIeCTBeHHbIe TPU3HAKW CTPOEHUs] OUOIOTHYeCKUX
OObEKTOB: BHUZIOB, TIOMYJISL[UM, TPOAYLIEHTOB, KOHCYMEHTOB, peZyl|eHTOB,
OMOreolleHO30B M 3IKOCHCTEM, OCOOEHHOCTM TIPOLIECCOB: HacC/e[ICTBEHHOMN
M3MEeHUYMBOCTH, eCTeCTBeHHOTo oTbopa, BU000pa30BaHus, TPUCTIOCOOIEHHOCTH
OpraHu3MOB, [JeMCTBUS SKOJIOTHYeCKUX (DaKTOPDOB HA OpraHW3Mbl, TepeHoca
BEIIleCTB M TIOTOKa SHEPrMd B SKOCHCTEMaX, AaHTPOINOTeHHbIX W3MEHEHUH B
9KOCHCTEMax CBOeH MeCTHOCTH, KPYTrOBOpDOTa BEIIeCTB M OHOreoXMMHUECKUX
LIUKJ/IOB B O61ocdepe;

yMeHHe TIPUMEHSITb IMOJTyuYeHHble 3HaHWs /i1 00bSICHEHUS] OMOJIOTHYeCKUX
TIPOLIECCOB U SIBJIEHUM, [/ TIPUHATHS TPAKTHUECKUX PeIlleHU B TIOBCEHEBHOU
JKU3HU C T1ieJibl0  obecrieueHust 0e30MacHOCTH CBOEro 3/0POBbSi U 37I0POBBS
OKPY KaroIIUX JItO/IeH, COOJTI0ZIeHrsI HOPM IPaMOTHOTO TTOBe/IEHHUST B OKPY Karorek
TIPUPOJHON cpefle, TIOHMMaHWe HeoOXOJUMOCTH WCIIOb30BaHUS IOCTKEHUN
COBpPeMeHHOW OUOJIOTHY [I/1s1 paljuOHa/ILHOTO TIPUPO/0TI0/Ib30BaHMUS;

yMeHHe pelllaTh 3/IeMeHTapHble OMOJIOTHYeCKUe 33/laui, COCTAB/ISATh CXEMbI
TiepeHoca BeIeCTB ¥ SHePTUU B 9KOCHCTeMax (L[eTH MUTaHuUs);

yMeHHe BBIMOMHATL abopaTOpHble W TIpaKTHYeckKwe paboThl, COOMOATh
TipaBuIa rpu pabore ¢ yueOHbIM U 1abOpaTOPHLIM 0060pYI0BaHUEM;

yMeHWe KPUTUYECKHd OIleHWBaTh MW HWHTEPIIPEeTUPOBaTh HWHGMOPMAI[HIO
OHO0/IOTMUeCKOTO  COZiep>KaHHUsl, BK/IIOUAIOLIYI0 T[ICeBJOHAyUYHble 3HaHUS U3
Pa3/IMYHbIX UCTOUYHUKOB (Cpe/CTBa MacCOBOM MH(OPMAI[UK, HayUYHO-TIOMY/IIPHbIE
MaTepuasbl),  pacCMaTpuBaTh  TJyioOalbHbIE  JKOJIOTUYECKWe  TIPO0JIeMbl
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3ULIUIO;

yMeHHe co3/jaBaTb COOCTBeHHble TIMCbMEHHble U YCTHble COOOIIeHus,
0000111as1 61O/TOTMUeCKYI0 MH(POPMALIUIO U3 HECKOJIBKHUX MCTOYHHUKOB, TPAMOTHO
HCII0/Tb30BaTh TTOHATUIHBIN armmapaT OMOJIOTHH.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/IACC
KonnuecTBo yacoB JJ/IeKTPOHHbIE
HaumeHoBaHMe pa3je/ioB U TeM (udpossbie)
Ne n/m KonrtponbHuble | IIpakTHueckue
NporpaMmsbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcbi
1 buosorus Kak Hayka. 3 0 0.5 Bubmorexal]OK
https://m.edsoo.ru/7f41c292
bu6 OK
2 JKuBble CUCTeMbl U UX OpraHu3aLys 2 0 0 nommorexall
https://m.edsoo.ru/7f41c292
bu6 OK
3 XVMUYeCKUU COCTaB U CTPOEHME KJIeTKU 8 0 1 nomorexall
https://m.edsoo.ru/7f41c292
4 JKu3He1esITeIbHOCTD KJIETKU 6 0 0 Brbmorekal[OK
https://m.edsoo.ru/7f41c292
5 Pa3smHoOKeHVe ¥ UHAVBUYaIbHOE Pa3BUTUE 5 0 1 bubmoTtekal [OK
OpraH1u3MoB https://m.edsoo.ru/7f41c292
6 HacnecTBeHHOCTh U U3MEHUUBOCTh 3 0 15 bubmorekal [OK
OpraHu3MOB ) https://m.edsoo.ru/7f41c292
. Cesexiust opraHmusMoB. OCHOBBI 3 0 0 bubnuorekal [OK
OMOTeXHOI0TUN https://m.edsoo.ru/7f41c292
8 Pe3epBHOe Bpemst 1 0 0 BubmorexallOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 36 0 4



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

TEMATHUYECKOE IVNTAHUPOBAHMUE 11 knacc

KosnuecTBo uacos J/IeKTPOHHBIE
HaumeHoBaHMe pa3je/ioB U TeM (uudposbie)
Ne n/m KontponbHubie | IIpakTHueckue
NMporpaMmsbl Bcero oOpa3oBaTe/IbHbIE
paboTbI paboTsI
pecypchl
OBOUIOLIMOHHAsT 610JIoTHs 18 0 1 bubmorexallOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEeHMe U pa3BUTHE )KU3HU Ha 18 0 05 BbubmiorekalIOK
3emsie ) https://m.edsoo.ru/7f41cc74
OBLIEEKO/IMYECTBOYACOBIIO ITPOI'PAMME 36 1 2.5

TEMATUYECKOE INTAHUPOBAHME 12 knacc

KosnuecTBo uacoB O/IeKTPOHHBbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
Ne /i KourponbHbie | I[IpakTuueckue
NMporpaMmsbI Bcero oOpa3oBaTe/IbHbIE
PadoTHI padoThI
pecypchbl
bubmioTtekal [OK
0] 15 0 1
PrAH3MBL I OKRPYAIOLAs CPend https://m.edsoo.ru/7f41cc74
b K
Coo0bi11ecTBa 1 9K0JIOTUUECKHE CUCTEMBI 15 0 nbmmorexallO
https://m.edsoo.ru/7f41cc74
Pe3epBHOe Bpems 6 1 BubmmorexallOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 36 1 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IIOYPOYHOE IVNIAHUPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIeKTPOHHBIEe
ara mu(ppoBbIe
Ne w/m | Tema ypoka Kontposbuele | IIpakTHyeckue A dp
Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI PadoThI
pecypchbl
1 Buosorus B cucteme Hayk. 1 0 0 bubmorekal [OK
https://m.edsoo.ru/863e6122
Pose Guosiorun B (hOpMUPOBaHUU
. . BubmiorekalIOK
2 COBPEMEHHOMN Hay4YHOU KapTUHBI 1 0 0
https://m.edso00.1u/863e6122
MHpa.
3 Cucrema 6MO/IOTUECKUX HayK. 1 0 0 https://m.edsoo.ru/863e632a
CBs13b OMOIOTUHM C 001[eCTBEHHBIMH,

4 TeXHUUYECKUMU U IPYTUMU 1 0 0 Bbubmiorekal[OK
EcrecTtBeHHbIMU HayKaMU. MeTo/ibl https://m.edsoo.ru/863e6122
[To3HaHUS )KUBOW MPUPO/BI.

[TpakTrueckast pabora Ne 1

5 «/Icroib30BaHue pas/iMuHbIX METO/[OB 1 0 0.5 bubmorekal [OK
TIpY U3y4eHUH OHO0JIOrMYeCcKUX ’ https://m.edsoo.ru/863e6122
00BEKTOB»

6 Buonornyeckue cuctemsl, MpPoOL[ECCHI 1 0 0 bubmorekal [OK

U UX U3yueHue https://m.edsoo.ru/863e6564

7 XHUMUUeCKUM CcoCcTaB KeTKu. Boza u 1 0 0 bubmorekal [OK

MUHepaJbHbIe COJIN https://m.edsoo.ru/863e674e
8 Benku. CoctaB 1 cTpoeHHe GeTKOB 1 0 0 bubmioTtekal [OK



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

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

depmMeHTbI—OHOIOTHUeCKIe
KaTanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yueHue

bubmorekal [OK

J KaTa/INTUUeCKOW aKTUBHOCTHU 05 https://m.edsoo.ru/863e6b72
®epMeHTOB (Ha MpUMepe amu/asbl
WM KaTasiasbl)»
10 Yrneoppl. Jlunvgsl 0 Bubmiorexal[OK
https://m.edsoo.1u/863e6870
11 HyxkerHosble kucioTel. AT® 0 BubmiorexalJOK
https://m.edsoo.1ru/863e6d5¢
1 VicTtopurs v MeTO/bl U3yUeHHst 0 Bubmiorekal [OK
KieTky. KnetouHas Teopus https://m.edsoo.ru/863e6e88
13 KreTka Kak LieJloCTHast >KvBast 0
cucTema
CTpoeHune 5yKapuOTHUYeCKOW KIJIeTKH.
JlabopatopHasi pabota Ne 2
«/3yueHune CTpoOeHUs KIeTOK Bbubmoteka LIOK
14 pacTeHWi, >KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6£fOhtt
OakTepuii 110/ MUKPOCKOIIOM Ha ps://m.edsoo.ruw/863e716¢
rOTOBBIX MUKpOIIperapaTax U ux
OITHMCaHHue»
15 OOMeH BelleCTB UK MeTaboi3M 0 Bubmiorexal[OK
https://m.edsoo.1ru/863e766¢
16 ®doToCcuHTe3. XeMOCHHTe3 0 Bubmorexal[OK
https://m.edsoo.1ru/863e7c98
17 OHepreTuueckuii o0OMeH 0 Bubmiorexal[OK
https://m.edsoo.ru/863e7aae
18 JKu3HeHHbIN LUK/ K/IeTKU. [eneHue 0.5 bubmoTtekal [OK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
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K1eTKd. Muto3. JlabopaTopHast
paboraNe3 «HabsrozeHre Muro3a B
KJIeTKaX KOHUMKa KOpellKa JiyKa Ha
TOTOBBIX MUKpOMpernapaTax»

https://m.edsoo.ru/863e7dc4

19 buocunTes 6enka. Peakius 0 bubmorekal [OK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
Bbubmiorekal [OK
20 TpaHcasuys —6uocuHTe3 Oesnka 0 1
https://m.edsoo.ru/863e796e
1 HekneTouHble hOpMbI )KU3HU— 0 bubmorekal [OK
BHPYCBI https://m.edsoo.1u/863e7540
bubmorekal [OK
22 @OopMbI pa3sMHOXXeHUs1 OPraHU3MOB 0 https://m.edsoo.rw/
863e81b6https://m.edsoo.ru/
863e831e
73 Meiios 0 bubmorekal [OK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
K/1eTOK. OIj1of0TBOpeHue.
24 JlabopatopHasi pabotaNe4 0.5 bubmorekal [OK
«/I3yueHure CTpOeHUs M0JI0BbIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIIperaparax»
75 VHauBHyanbHOe pa3BUTHE 0 bubmiorekalIOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
%6 'eHeTHKa—HayKa 0 0 Bbubmiotekal[OK
HacnencTBeHHOCTH Y UI3MEHUMBOCTH https://m.edsoo.1u/863e86f2
3aKOHOMEpPHOCTH Hac/lel0BaHUs
bubmorekal [OK
27 NpY3HaKoB. MoHOTrMOpHUgHOe 0

CKpeLBaHe

https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
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JurnbpusiHoe cKpeljuBaHue. 3aKOH

bubmioTtekal [OK

28 He3aBUCUMOr0 Hac/ie0BaHUsA 0
HPUBHAKOB https://m.edsoo.ru/863e89a4
CuenyieHHOe Hac/ie/loBaHUe
npu3HaKoB. JTabopaTopHast pabota Ne

29 5 «3yuyeHue pe3ybTaToB 05 bubmorekal [OK
MOHOTHOPHUIHOTO U AUTUOPHUTHOTO ' https://m.eds00.ru/863e8c60
CKpelIMBaHus y AP030(dUsibl Ha
rOTOBBIX MUKpOIpernapaTax»

30 ['enetyvika nosna. Hacneposanue 0 bubmorekal [OK
[PU3HAKOB, CLIETJIEHHbIX C M10JIOM https://m.edsoo.ru/863e8c60
M3menunBoCTh. HeHacnecTBeHHast
M3MEeHUMBOCTb. JTabopaTopHast

31 pabota Ne 6. 3yueHue 0.5 bubmorekal [OK
MO/A(PUKALIMOHHOW U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKEe BapUALIMOHHOTO psifia U
BapHaLIMOHHON KPUBOM»

HacnencTBeHHast ©3MEHUHBOCTb.

3 JTaboparopHasi pabota Ne7. «AHamu3 05 bubmorekal [OK
MyTauuii y 1po30¢u/bl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIperiapaTax»

33 ['eHeTriKa yesioBeka 0 bubmmorekal]OK

https://m.edsoo.ru/863e8d78
Pe3epBHbIH ypok. O60011[eHHe 110

34 TeMe «HacnencTBeHHOCTh U 0
M3MEeHUMBOCTb OPraHU3MOB»

35 CesiekLIMs KaK HayKa U mpoLiecc 0 bubmorexallOK

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

36 MeTozb1 ¥ IOCTYXKEHUS CeeKIUN 0 bubmorekal [OK



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4

paCTEHI/Iﬁ N J)KUBOTHBIX.
buotexHonorus Kak OTpacCiib
MMpOMU3BO/ACTBA

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

OBIIEEKOJ/INMYECTBOYACOBIIO

4
[MTPOTPAMME 36 0
ITIOYPOUHOE IVNIAHUPOBAHUE
11 KJ/TIACC
KoinuyecTrBo yacoB JJIeKTPOHHbIE
Ne ara udposbie
Tema ypoka Kontposbubie | IIpakTHueckue A nadp
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
BbubmiorekalIOK
1 é . 1 0 0
OBOIOLHS 1 METOALI €€ 3y erHs https://m.edsoo.ru/863ea20e
2 CByeTesibCTBa 3BOIOLIMHA. 1 0 0 Bubmorexal[OK
https://m.edsoo.ru/863ea20e
3 Wcropus pa3BuTHs NpeiCTaBIeHUM 1 0 0 bubmorekal [OK
00 3BOIOLUN. https://m.eds00.ru/863e9570
4 OBo/moLoHHasA Teopus Y. [JapBuHa. 1 Brbmorexal]OK
https://m.edsoo.1u/863e9570
c MWUKPO3BOJTFOLHS. 1 0 0 bubnmorekal [OK
https://m.edsoo.ru/863eScle
6 Makpo3BOHOLIS. 1 BubmorexallOK
https://m.edsoo.ru/863e9cle
y [Tonynsauysa Kak sj1emeHTapHas 1 0 05 bubmioTtekal [OK
eIMHUL[A BH/Ia U SBOJIFOLIUU. ) https://m.edsoo.1u/863e99c6



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9214

bubmorekal [OK

8 E i oTOOP. 0
CTECTBEHHBI OTROP https://m.eds00.n/863e99c6
9 [BroKy1Lue cusbl (3/1eMeHTapHbIe 0 Bubmiotekal [OK
(aKTOpbI) 3BOJIOLIMY. https://m.edso0.ru/863e99¢c6
Jlaboparopnasi pabotaNel
10 «C aEHEHEIe BI/Ip OB TIO 0,5 BubmiorexalJOK
P A ’ https://m.edsoo.ru/863e99¢6
MOp(}OOTUUeCKOMY KPUTEPHIO»
bubmioTtekal [OK
11 EcTtecTBeHHbIHM 0TOOpP U €ro hopMbl 0
¢ P op https://m.edsoo.ru/863e9da4
bubmorekal [OK
12 H . 0
€OOpaTHMOCTS SBOMOLH https://m.edso0.ru/863e9ed0
bubmorekal [OK
13 P 1 SBOJIFOL[UU. 0
3y JITaTh " https://m.eds00.ru/863e9ed0
JlabopaTopHast pabotalNe2
14 «Ormucanue npyUcrnoco61eHHOCTH 0.5 BubnuorekallOK
opraHusMa U eé OTHOCUTe/IbHOI'O ) https://m.edsoo.ru/863e9fde
XapakTepa»
15 Harmpassienus u nytu 0 bubmiorekal [OK
MaKpO3BOJIFOLIAH. https://m.edsoo.ru/863e9cle
bubmorekal [OK
1 ® . 0
6 OPMPIL IBOMOHIH https://m.edsoo.ru/863e9cle
IT
17 HEC?TIZCTJJIE'SI(;EHEBOHTI:IHLIX MIPe/IKOB 0 BubmiorexallOK
1 P PEAKOE. https://m.edsoo.ru/863e9c1e
18 [Tporpeccupytormasi crielaar3arus. 0 bubmorekal [OK
AjariTvBHas pajuariysi. https://m.edsoo.1ru/863e9cle
19 Mcropus XusHu Ha 3eMiie. 0 Bubmiorekal [OK



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

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

METO,E[I:I N3y4deHUsd NCTOPUHU XKU3HU Hd

bubmorekal [OK

20 0
3emie. https://m.edsoo.ru/863e9cle
['unoTe3bl MPOUCXOXKAEHUS )KU3HU Ha
bubmorekal [OK
21 3emiie. 0
https://m.edsoo.ru/863ea5a6
['MnoTe3bl MPOUCXOXKAEHUS )KU3HU Ha
bubmorekal [OK
22 3eme. 0
https://m.edsoo.ru/863ea5a6
PasButue u3HM Ha 3emJie 110 3pam U
2 — P 0 Bubmiorekal[OK
proAam. https://m.edsoo.ru/863eatbe
PasBuTtue xu3HM Ha 3emJie 110 3pam U
24 HeDHOLAM 0 bubmorekal [OK
prOAAM. https://m.edsoo.ru/863eabbe
OCHOBHBIEe 5Tanbl 3BOJIIOLIUA
bubmorekal [OK
25 PactutesHOrO ¥ JKUBOTHOI'O MUpa. 0.5
https://m.edsoo.ru/863ea8bc
[TpakTrueckast pabora Ne 1
%6 «/3yueHune UCKOMaeMbIX OCTaTKOB 0 BbubnuorekallOK
pacTeHUl U )KUBOTHBIX B https://m.edsoo.ru/863ea8bc
KOJUTEKLUSIX»
CoBpemeHHas cucTema
bubmoTtekal [OK
27 OpraHU4yeckoro Mupa. 0
https://m.edsoo.ru/863ea48e
28 CoBpemeHHasi cucTeMa 0 bubmoTtekal [OK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

OpraHU4ecKoro Mupa. https://m.edsoo.ru/863ea48e
29 OBOJIOLIYS UesioBeKa (aHTpororeHe3s) 1 0 bubmioTtekal [OK
https://m.edsoo.ru/863eac2c
30 OBOIOLIMA UesioBeKa (aHTpOroreHe3s) 1 0 bubmorekal [OK
https://m.edsoo.ru/863eac2c
BIDKYILME CUIbI ((PaKTOPbI
AeikyLy @ poi) Bubmiotekal [OK
31 aHTpOIIOreHesa. 1 0
https://m.edsoo.ru/863ead44
BIDKYIIME CUIbI ((PaKTOPbI
Aeixyiy @ pe) Bbubmiotekal [OK
32 aHTpOIIOreHesa. 1 0
https://m.edsoo.ru/863ead44
OCHOBHBIE CTaZiuU IBOJTFOLIUU
bubmorekal [OK
33 yesioBeKa. 1 0
https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIMM 3BOJTIOLIUU
bubmorekal [OK
34 yeJiOBeKa. 1 0
https://m.edsoo.ru/863ead44
35 Uenoseyeckue pacsbl U NPUPOJHbIe 1 0 Bbubmiorekal [OK
ajiarnTanuy yejoBeka https://m.edsoo.ru/863eaea?
Pe3epBHbIit ypok. O600ITIEHME TT0
P yp Ul BbubmiorekalIOK
36 TeMe « BO3HMKHOBeHMe 1 pa3BUTHE 1 0
https://m.edsoo.ru/863eaea?
JKU3HU Ha 3emiie»
OBIIEEKOJ/IMYECTBOYACOBIIO 36 )t

ITPOI'PAMME



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

IIOYPOYHOE IVNIAHUPOBAHUE

12 K/TACC
KoymmuecTBo yacoB J/IeKTpOHHbIe
Ne T Jara nudposbie
e€Ma ypoka KontponnsHble | IIpakTHyeckue
n/n Bcero u3yueHusi | o06pasoBaTe/bHbIE
paboTbI paboTbI
pecypchl
1 DKOJIOTUs KaK HayKa. 3ajiau U 1
pasziesbl 3KOJIOTHH.
0 0
MeTo/ibl 3K0IOTHYeCKUX 1 0 0
2 WCCie/JOBaHUM.
1 0 0
OK0JIorMuecKoe MUPOBO33peHre
3 COBpPEMEHHOI0 YeJioBeKa.
OKoJioruueckre QakTopsbl. 1 Bub OK
ubaoreka
4 Knaccudukarys. 0 0 4
https://m.edsoo.ru/863eafec
1 0 0
c [eiicTBUE 9KONOTHYECKUX (PAKTOPOB
Ha OpraHU3Mbl.



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

JlabopaTopHas paboTa.
«Mopdosiornueckre 0COOEHHOCTH

6 pacTeHui U3 pa3HbIX MeCT
0OUTaHUS»
1
7 AbuoTtrueckue GakTopebl..
JlabopatopHasi paboTtaNe4. 1
3 «BnusiHMe cBeTa Ha POCT U pa3BUTHe 05 bubmorekal [OK
YepeHKOB KoJieyca» ' https://m.edsoo.ru/863eb10e
Cpe/ibl 0OUTaHKS U 3KOJIOTHYecKre |1
9 (akTOpBHI.
10 buotnueckue akTopsbI. 1 0 BubmiorekalIOK
https://m.edsoo.ru/863eb348
1 buoTtuueckue (pakTophl. 1
buoTtuueckue pakTophl. 1
12
OKOJIOTUUeCKre XapaKTepuCTUKU 1
13 paieTep 05

MomyJIArun.



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e

OKOJIOrMyecKre XapakKTepuCTHKA

14 TIOITYJIALIUMN.
[MpakTrueckas pabota Ne 2
15 «[TopcuéT NIOTHOCTU MOMYJIALMMN
pasHbIX BU/IOB paCTeHUN»
16 Coo0bi1iecTBa OpraHU3MOB— bubmorekal [OK
OMo1eH03 https://m.edsoo.ru/863eb46a
17 Coob1iecTBa OpraHM3MOB—
Ouvo1IeH03
18 Coob1iecTBa OpraHM3MOB—
OMoLeH03
OKOJIOTUUeCKHe CUCTEMBI
bubnuorekal[OK
19 (sKOoCHCTEMBI)
https://m.edsoo.ru/863eb46a
OKOJIOTUUeCKUe CUCTEMBI
20 (sKOCHCTEMBI)
71 OKOJIOTUUeCKUe CUCTEMBI
(sKOCHCTEMBI)
2 OcHOBHBIe 10Ka3aTeyu 3KOCUCTEMBI. Bubmotekal[OK

https://m.edsoo.ru/863eb5fa

23

OcHOBHBIe TI0Ka3aTe/v 9KOCUCTEMEI.



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

24

OKOJIoTuuecKue MmpamMubl.

25

CgoiictBa sKocuctem. CyKijeccusi

26

HpHpO,I[HBIe 3KOCHUCTEMBI

27

HpI/IpOAHBIe 3KOCHUCTEMBI

28

HPI/IpO,[[HBIe 3KOCHUCTEMBI

29

AHTpOHOFeHHLIe 3KOCHUCTEMBI

30

AHTpOHOFeHHLIe 9KOCHUCTEMbI

31

Buocdepa—rnobanbHas
3KocHcTeMa 3eMJH

bubmorekal [OK
https://m.edsoo.ru/863ebb5e

32

Buocdepa—rnobanbHas
3KoCcHUCTeMa 3eMJH

33

3aKOHOMEpPHOCTHU CYLL[eCTBOBaHUS
6rocdepsr

bubmorekal [OK
https://m.edsoo.ru/863ebd16

34

YenoBeuecTBo B brioctepe 3emmm



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

35 Cocyl1jecTBoBaHue PUPOAbI U 1 0 bubmorekal [OK
yeji0BeyeCTBa https://m.edsoo.ru/863ebale
Pe3epeHbIil ypok. O600III€HHE TEMbI

36 «Co00111eCTBa U IKOJIOTHUECKHE 1 0
CUCTEMbI»

OBLIEEKO/INMYECTBOYACOBIIO 36 95

I[TPOI'PAMME



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

YYEBHO-METOJUUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOT' O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

* buonorus. 10 knacc. ITaceunuk B.B., Kamenckuii A.A., Py61rioB A.M. u
ap.; Iox penakimeti IMaceunrka B.B. AkijpoHepHoe 00I11eCTBO
«3natenbcTBO «lIpocBelleHve»

* Buosiorus. 11 knacc. IMaceunuk B.B., Kamenckuii A.A., Py6ijoB A.M. u

ap.; [og penakiueit [Taceunvka B.B. AkijoHepHoe 00I1[eCcTBO

«3patenbcTBO «IIpocBerenve»
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