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I. IlosscHuTe/TbHAA 3aMucKa

[Tporpamma o 6uosiorvy Ha ypoBHe cpefHero obiero obpa3oBaHus MOJATrOTOB/IEHA HA OCHOBE
dI'0OC COO, ®OO0II COO, Konnenumu miperofaBanus 6uosoruy B Poccuiickoii ®epeparyu
(yrBepxxzeHa pacniopsbkeHreM IlpaBurenscrBa Poccuiickont @esnepanmu ot 9 anpens 2016 r Ne
637-p), C yuéToM pacrpe/ie/IéHHbIX 0 Kjaccam IpOBepsieMbIX TpebOBaHW K pe3y/bTaTam
OCBOEHUsI CpefiHel 0Opa3oBaTe/TbHOM MPOrpaMMbI CpeiHero o01rero oopa3oBaHus.
[MosicHuTe/IbHAsT 3aruCcKa OTpa)kaeT oOIMe Lienv W 3ajaud u3ydyeHHsi OMOJIOTMM, MeCTO B
CTPYKType yueOHOrO IUlaHa, a TaKKe IOAXO/AbI K OTOOpY COJep)KaHWs U OIpeJeseHHI0
TJIaHUPYeMbIX Pe3y/bTaToB.

Cogeprkanrie 0OyueHMsI pacKpbIBaeT COZieprKaTesbHble JIMHUM, KOTOpPbIe TIpe/iaratoTcst

IUisi  00si3aTeNlbHOTO HW3yueHWss B KaKAOM Kjacce Ha YypOBHe cpejHero o6iero
obpa3oBaHwusl.

[TnaHupyemble pe3y/bTaThl OCBOEHUS TIPOTpaMMbl OMOIOTMM BKJ/IFOYAIOT JIMYHOCTHBIE,
MeTarnpe/JIMeTHbIe pe3y/bTaThl 3a Bech TMepuoj o0yueHHsi Ha YpOBHe CpefHero oOIero
oOpa3oBaHMsl, a TaKXKe MpeIMeTHbIE JOCTHKEHUS 00yUaroIierocs 3a KaxxAblk ros 00yueHusl.

1.1. Cea3p paboueii mporpaMmMsbl yueOHOro mpeamera «buosorum» c
NMporpamMMo# BocnuTaHus Ha yposHe COO

Pabouasi mporpamma yueOHOro mnpegmera «BuWiorHs» OpPUEHTUPOBaHAa Ha LieJIeBbie
TpUopUTeTh, ChOpPMy/IUpOBaHHBIE B paboueil mporpamme BocruTaHuss MBOY COI um.
A.M.CenuieBa c.BosioBo. Brosorusi crnocoO6cTByeT Co3/jaHUI0 O/IarONpUSITHBIX YCIOBUHM /1St
pasBUTHS COLMAJbHO 3HAYMMBIX OTHOIIEHWM IIKOJBbHUKOB U IIPeXK[e BCero L|eHHOCTHBIX
OTHOLLIEHUH:

- K TpUpoJie KaK MCTOYHMKY JKM3HM Ha 3em/le, OCHOBE (CaMOro ee CyleCTBOBaHMUS,
HY>KJAIoLeics B 3aliyTe U MOCTOSSHHOM BHUMaHHUU CO CTOPOHBI Ye/I0BeKa;

- K 3HaHUSIM KaK MHTe/UIeKTyaJbHOMY pecypcy, obecreunBaroiieMy OyZylee uenoBeka, Kak
pe3yJibTaTy KPOIOT/IMBOTO, HO yBJIeKaTeIbHOTO Y4eOHOTO TPy /1a;

- K 3/I0POBBIO KaK 3a/I0ry [JOJIIOW U aKTUBHOW >KW3HU 4YesI0BeKa, ero XOpOLIero HaCTpOeHUs U
ONTUMMUCTUYHOIO B3IVI/la HA MUP.

1.2. O6mas xapakTepucTHKa yueOHOro npegvera «buosorusa»

[Tporpamma 1o Ouosioruy Ha YpPOBHe cpefHero oOiero oOpa3oBaHMsI COCTaB/ieHa Ha
oCHOBe TpeOOBaHMi K pe3y/bTaTaM OCBOEHUs CpefiHel o6pa3oBaTe/ibHOM MPOrpaMMbl CpeJHEro
obmiero obpa3oBanus, npexactaBieHHbIx B @T'OC COO, a Takxke (enepanbHOM paboueid
IIPOrpaMMBbl BOCITUTaHUS.

YuebHbiii mipeamMeT «buosnorus» yrayonénHoro ypoBHs wusyuenus (10-11 ksacchr)
SIBJISIETCST OJHUM M3 KOMIIOHEHTOB IpegMeTHOM ob6nacti «EcTecTBeHHO-HayuHble MPeAMEeTbI».
Cornacio monoxkenusim ®I'OC COO mnpodusibHble yueOHbIe TIpeAMETHI, H3yuyaeMble Ha
yrinyO1éHHOM YPOBHe, SIBSIIOTCSL criocoboM AuddepeHiipaliii o0yyeHUs] Ha YPOBHE CpPeJIHEero
obujero obpa3oBaHUsI W TIPHU3BaHbl 00ECIeUunTb MPeeMCTBEHHOCTb MEeX/Iy OCHOBHBIM OOILUM,
CpeiHUM O0IL{UM, CpeIHUM MPOQeCcCOHaIbHBIM U BBICIIIMM 00pa3oBaHUEM.

[Tporpamma 1o GwosioruUM JaéT TIpe/iCTaB/AeHre O IeJIM U 3afadyax M3ydeHus yueOHOro
nipeameta «buosnorus» Ha yriybiéHHOM YpOBHe, oripefesisieT o0si3aTesibHOe (MHBapHUaHTHOE)
TpeJMeTHOe COZlep)KaHue, ero CTPYKTypHMpOBaHUe IO pa3jiesiaM U TeMaM, paclipefiejieHHe I10
KjaccaM, peKOMeH/yeT T10C/ie/[0BaTe/IbHOCTh U3yuyeHHs y4yeOHOro Marepuasa C yuéTom
MEXTMPeIMETHBIX U BHYTPUIPEIMETHBIX CBsi3eHd, JIOTMKA Y4eOHOTO TIporiecca, BO3pPacTHBIX
ocobeHHOCTeM oOyuaromuxcs. B mporpaMme 1o OWOMOTMM  peann30BaH  MPUHIUIT
TIPeeMCTBEHHOCTH C W3yueHWeM OHONOTMM Ha ypOBHE OCHOBHOTO o6miero o6pa3oBaHus,
Gnarozaps yeMy IpPOCMAaTpMBAaeTCsi  HalpaB/eHHOCTb Ha  TOC/IeAylollee  pa3BUTHe



Ouo/ioTMUeCKMX 3HaHWM, OpPMEHTHPOBaHHBIX Ha (OpMHpOBaHHe eCcTeCTBeHHO-HayYyHOro
MHPOBO33peHUs], SKOJIOTHUeCKOr0 MBIIIeHNs], TIPe/CTaB/lIeHn O 3/0POBOM o0Opase >KW3HH, Ha
BOCITUTaHWe Oepe>KHOrO OTHOIIEHUS K OKpY’Karolled TpUpPOJHOM cpefe. B mporpamme 1o
Ovosoruy TakK)Ke TIOKa3aHbl BO3MOXKHOCTH ydebOHOro mnpegmera «buosorus» B peanvsanyu
tpeboBanuit ®I'OC COO K MIaHMPYyeMbIM JIMUHOCTHBIM, MeTarpeJMeTHbIM U TpeJMeTHbIM
pe3ysibTataM o00y4yeHuUss W B (OPMHDOBAHMM OCHOBHBIX BH/OB YyueOHOIIO3HaBaTe/TbHOM
JesATeTbHOCTY 00ydYaromuxcsi 10 OCBOEHHIO COJiepyKaHWsi Ouosoruueckoro obpa3oBaHUsl Ha
ypOBHe cpefiHero obirjero obpa3oBaHusi. YueOHbIM npegmer «buosorusi» Ha ypoBHE CpeJHEro
obiriero obpasoBaHMsl 3aBepiaeT 6uosornueckoe obpa3oBaHUe B INIKOJe M OPHEHTHPOBAaH Ha
pacmmpeHnye U yriaybieHue 3HaHUK 00y4JaroIIMXCs O )KUBOM MPHUPO/ie, OCHOBAX MOJIEKY/ISIPHOW U
K/IeTOYHOM Ouosnoruw, >mOpuosiorMd W OWOJMOTMM  Pa3BUTHS, TEHETUKH, CeJIeKLUH,
OMOTeXHOIOTHY, SBOJIIOLMOHHOTO YYeHWss W 9Koyioruu. V3yueHue yueOHOro TmipesMeTa
«buonorusi» Ha yriayOJeHHOM YpOBHe OpPHEHTHPOBAHO Ha TOATOTOBKY OOYYarolmuXcs K
TIOC/IeIYIOILeMY TT0/TyYeHHI0 OMOoIornueckoro obpa3oBaHus B By3ax M OpraHU3alMsX CPeIHero
npodeccroHanbHOro  obpasoBaHus. OCHOBY ero cofepXkaHusi COCTaB/sieT  CUCTeMa
OvoorMyecKUX 3HaHWM, TIOJMYYEHHBIX MPU M3y4YeHUM OOyYarolMUCS COOTBETCTBYIOIIMX
CHCTeMaTHUeCKHX pa3zieioB OHOJIOTMM Ha YPOBHE OCHOBHOrO obiero oOpa3oBanusi, B 10-11
K/lacCax TH 3HaHMS TIOy4aroT pa3BUTHeE.

OO6si3aTeNIbHBIM yC/IOBHEM TIpU 00y4yeHUHM OMOIOTHUM Ha yryiyOJIEHHOM YDOBHE SIBIISIETCSI
npoBeZieHre J1abOpaTOpHBIX U TpakTU4YecKWx pabor. Takke ywactve oOyd4arOUMXcs B
BBIMIOJIHEHUM  TIPOEKTHBIX U yueOHO-MCC/ie[ioBaTe/IbCKUX — paboT, TemaThka KOTOPBIX
OTIpeZie/isieTCsl yuuTeleM Ha OCHOBEe MMEIOIIUXCS MaTepualbHO-TeXHUUeCKHMX PpEecypcoB H
MECTHBIX TIPUPO/IHBIX YCIOBUA.

1.3. Iesu u3yuenus yueoHoro npegmera «buosorus»

Lless u3yuenus: yueOHoro rpegmera «brosorusi» Ha yriiy6iéHHOM ypOBHE — OBJlafieHHe
00yUarIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(GYHKIIMOHAIBHOH OpraHW3aliy >KUBBIX CHCTEM
Pa3HOro paHra W NpUoOpeTeHre YMeHUH MCIO0JIb30BaTh 3TH 3HAHUS B JOPMUPOBAHUM UHTEpeca
K orpeenéHHON 006/1acTy MpodecCHOHaNTbLHON [IeITe/TbHOCTH, CBSI3aHHOM ¢ OWosorued, Wim K
BbIOOpY yueOHOTO 3aBefieHUs AJisi TPOJO/DKeHUs1 Ouosoruueckoro obpa3oBanus. JlocTikeHne
1[eJTd U3yuyeHus yueObHOro rpeamera «BUOMOTHs» Ha yrayOJEHHOM YpOBHe 00ecrieurBaeTcst
peIlleHUeM CJIeIyIOIIHX 3a/jau:

OCBOEHHE OOyuarolMMHCS CUCTéMbI OMOJOTMYECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTMYEeCKHX TEeOpPHUsSX, KOHLIEMIUAX, THUIOTe3ax, 3aKOHAX, 3aKOHOMEDHOCTSX W TpaBUIaX,
COCTABJISIIOIIMX ~ COBPEMEHHYIO €CTeCTBEHHO-HayuHyH) KapTHHY MWpPa; O CTPOEHWH,
MHOr000pa3uu U 0COOEHHOCTAX OUOJOrMYEeCKUX CHUCTeM (K/Ie€TKa, OpPraHu3M, TOMYJIsLus, BHU,
buoreorieHo3, Ouocdepa); O BBIZAIOUUXCSA OTKPBITUSX M COBPEMEHHBIX MCCIEOBAHUSX B
OMOJIOTUH;

O3HaKOM/IeHHe  OOyuarmuxcs C  MeToJaMM  TIO3HAaHWUS  >KUBOM  TIPUPOJBI:
UCC/IeJ0BaTeIbCKUMH MeTO/JaMU OMO/IOTHUeCKUX HayK (MOJIEKY/IIPHOM U KJIeTOUHOM Ouosioruy,
5MOPHOIOTUY ¥ OMOIOTUN Pa3BUTHS, TEHETUKH M CEJIEKIIMH, OMOTEXHOJIOTMM U CUHTETUUECKOH
OWO/IOTUM,  TIAJIEOHTONIOTHH,  JKOJIOTHH);  METOJaMM  CAMOCTOSITE/IbHOTO  MPOBE/IEHUS
OMO/IOTHUeCKHUX WCCIe0BaHUN B JlabopaTopur W B Tpupoje (Hab/roZieHrne, W3MepeHHe,
9KCIEPUMEHT, MO/Ie/TUPOBAHUE);

oBJ/lajieHHe O0YyUaroIMMHUCI YMEHUSIMHM: CAaMOCTOSITEJIbHO HAaXOZWTh, aHA/U3UPOBaTh U
WCII0/Tb30BaTh OMOJIOTMUECKYH0 UH(OPMALIUIO; TI0/Ib30BaThCsl OMO/IOTMUECKON TEPMUHOJIOTHEH U
CMMBO/IMKOW;  yCTaHaB/IMBAThb CBSI3b  MEXKAYy pa3BUTHEM OWOJIOTUM U COI[HA/IbHO-
KOHOMHUYECKUMU U SKOJIOTMUECKMMH Mpo0jeMaMy ue/ioBeUYeCTBa; OLeHWBaTh TMOC/Ie/ICTBUS
CBOEH [esSTeIbHOCTH TI0 OTHOLIEHWIO K OKpY’Karollled TPUPOAHOM cpefie, COOCTBEHHOMY
3[I0POBBI0 W 37I0POBBI0  OKPY)KAalOIMX JIFOZled; 00O0CHOBBbIBaTH M COO/IO/ATb  MEphI
NPOGU/IaKTHKN WHOEKI[MOHHBIX 3a00/IeBaHUM, MpaBUia TOBeJeHNUs B TIPUPOZie U 00ecrieueHust



6e30MacHOCTH COOCTBEHHOW >KU3HE/[eSITe/TbHOCTH B UPe3BbIYAalHBIX CUTYALMSIX MPUPOJHOTO U
TEXHOTeHHOTO XapakKTepa; XapaKTeprh30BaTh COBPeMEeHHble Hay4Hble OTKPBITHS B 00sacTu
Ouosioruy;

pa3BuTHe y 00yuaroLUXcsi MHTe/IIeKTyalbHBIX M TBOPUYECKHX CIIOCOOHOCTeH B rporjecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU M COBPEMEHHBbIMU MCCJIeIOBaHUSMHA B OHOJIOTHY,
pelllaeMbIMU €0 TpobsieMaMH, MeTOZ0/I0THel OHMOIOTHYecKoro HWCC/e/[0OBaHus], MPOBe/IeHUS
JKCIIePUMEHTA/IbHBIX ~ MCC/Ie/IOBaHUM, pelleHuss OWONOTHUeCKUX 3afiady, MO/eTUPOBaHMUS
Ouosiornueckux 0OBLEKTOB U MPOLIeCCOB;

BOCITUTaHWE Y 00yuaroIuXCsi eHHOCTHOTO OTHOIIEHUS K KUBOUM MPUPO/ie B LIEJIOM U K
OTAenbHBIM eé o0BeKTaM U sIBJeHUsIM; (OPMHDOBAHHE 3KOJOTHYEeCKOW, TeHeTHUYeCKOU
IPaMOTHOCTH, 0OIIleil Ky/lbTyphbl TOBe/leHUs] B TPUPOJie; MHTerpaljii eCcTeCTBeHHO-Hay4YHbIX
3HAHUY;

nipuobpeTeHre o0yyaromyMucs KOMIIETeHTHOCTU B paLoHaTbHOM
TIPHPO/IOTI0/Ib30BaHUHU (COO/TI0/IeHHe TIPaBUIT TTOBe/|eHNs B TIPUPOJie, OXPaHbl BU/IOB, SKOCHCTEM,
buocdepri), coxpaHeHMM COOCTBEHHOTO 3/I0pPOBbSi U 3/I0POBbsi OKPY)KAIOL[UX JHO/lei
(cobmomenusi  mMep — TIpOodWIAKTUKK  3abosieBaHUM, obecrieueHre 6e3omacHoCTH
YKU3He/IesITe/IbHOCTH B Upe3BbIYaHBIX CUTYyalMsIX MMPUPOJHOIO U TEXHOTeHHOr0 XapakKTepa) Ha
OCHOBe UCTIO/Ib30BaHUs OMO/IOTHUeCKUX 3HaHUHM Y YMEHHUH B TTOBCEeJHEBHOM JKU3HUY;

Co3/laHMe YCJOBUN [jis OCO3HAHHOTO BbIOOpa 0OyuaroIIMMUCS WHAWBUAYATbHOM
obpa3oBaTe/bHOM  TPaeKTOPWH, CIIOCOOCTBYyIOIIeH —TMocCieAyromeMy MpodecCHOoHaTbHOMY
CaMoOTIpe/ie/IeHNI0, B COOTBETCTBUM C WHAWBUZAYa/JbHBIMA WHTEpeCaMM U TOTPeOHOCTSMU
pervoHa.

1.4. Mecto yue6Horo npeamera «buosiorusi» B yueOHOM IJIaHe

OOIee UyMC/IO YacoB, PeKOMEH/IOBAHHBIX /il M3y4yeHUs: OMONOTMM Ha YriiyOieHHOM
ypoBHe, — 204 yaca:

B 10 kacce — 102 yvaca (3 yaca B HeZie/t0),

B 11 knacce — 102 yaca (3 yaca B HejieJto).

Hnst peanu3anuu nporpamMmsl ucronb3yetcs: Y MK (B.B.I1aceunuk. «JIvnus »xu3um». 10-
11 krmaccel, yrayO/IeHHBIHA ypOBeHb), [IOMYILEeHHbI K WCIO0Ib30BaHUIO TPUKa30M
Munrnipocsejenus ot 21.09.2022 Ne 858.
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I1. Copeprxanue yuedHoro npegmera «buosiorus»
10 knacc

Tema 1. buosiorus Kak Hayka.

CoBpemMeHHast OWOJIOTHSI - KOMITIEKCHasi Hayka. KpaTkasi MCTOpUsI pa3BUTHS
Ouonoruu. bruonornyeckue HaykKyd M U3ydaemble UMU MpobsieMbl. DyHIaMeHTaIbHbIE,
TIPUKJIaIHbIe U TIONCKOBBIE HayuHble UCC/IeJOBaHUS B OMOJ/IOTHH.

3HaueHue OuosorMM B (POPMHUPOBAHUM COBPEMEHHON eCTeCTBeHHO-HayuHOM
KapTuHbl Mupa. [Ipodeccun, cBsizaHHBIe C Ouosiorveil. 3HaueHWe OWONOTUM B
NPaKTUUECKOM  JIeITeJIbHOCTA  Ye/ioBeKa:  MeJUL|MHe, CelbCKOM  XO3SIWCTBE,
MPOMBILLIJIEHHOCTH, OXPaHe MPUPO/bI.

Tema 2. JKuBble CICTeMBbI U UX U3yYeHHe.

JKuBbIe cuCTeMBI Kak mpeiiMeT u3yueHust Oronorur. CBOMCTBA >KUBBIX CHUCTEM:
eJMHCTBO XUMHYECKOIO0 COCTaBa, [JUCKPeTHOCTb U LIeJIOCTHOCTb, CJIOKHOCTb U
YIIOPSAL0YEHHOCTb CTPYKTYPhbI, OTKPBITOCTb, CAMOOPraHM3aLusi, CaMOBOCIIPOU3Be/ieHue,
pa3paXuMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHv3anuu >KUBBIX CUCTEM: MOJIEKY/ISIPHBINA, K/I€TOUHbIM, TKaHEBbIM,
OpraHU3MeHHbIN, TIOMY/SIIMOHHO-BU/IOBOM, 3KOCHUCTeMHbIN (OUOTeol|eHOTUUYEeCKHH),
6uocdepnbiii. TIporecchl, MPOUCXOAAIINE B XXUBbIX cucTeMax. OCHOBHBIE TIPU3HAKH
>KMBOro. JKusHb Kak ¢opma CyljecTBOBaHMS Marepuu. Hayku, v3yuvaromiye >XKUBbIe
CHCTeMbI Ha Pa3HbIX YPOBHSAX OpraHU3aLuy.

W3yueHne >UBBIX cUCTeM. MeTojbel Ouonoruuyeckodt Hayku. HabsrogeHue,
“3MepeHue, SKCIIePUMEHT, CHCTeMaTu3alusi, MeTaaHanu3. [IoHSATHME O 3aBUCMMOM U
He3aBUCHMOM TepemeHHOM. [lnaHupoBaHue 3kcrepumeHTa. IloctaHOBKa M INpoBepKa
ruriote3. HyneBas rumnotes3a. IloHsatue BbIOODKM U e€ noCTOBepHOCTh. Pas3bpoc B
Ouonornyeckrx JaHHbIX. OIleHKa JOCTOBEPHOCTH TIOTyUYeHHBIX Pe3y/ibTaToB. [IpUUrHbI
HCKa)KeHMs1 pe3yJ/IbTaToOB 3KCcreprMeHTa. [IoHATHe CTaTUCTUYeCKOro TecTa.

Tabuibl u cxeMbl: «OCHOBHbIE TIPU3HAKH JKU3HW», « BUOIOrMUecKre CUCTeMBbI»,
«CBOMCTBa KMBOW MaTepun», «YPOBHU OpPraHM3aliuM >XUBOU NPUpPOAbD», «CTpoeHHe
JKUBOTHOW K/JeTKW», «TKaHU >KUBOTHBIX», «CHUCTeMbl OpraHOB uejl0BeuecKoro
opraHusma», «buoreoiieH03», «brocdepa», «MeTo bl U3yUyeHUs] )KUBOU MPUPOAbI».

Ob6opyznoBaHue: sabopatopHoe 00Opy/OBaHMe AJisT TIPOBeJeHHs1 HaO/rOeHUH,
V3MepeHuH, SKCIIepUMEeHTOB.



[NpakTryeckass pabora «Vcriosib30BaHWe pas/UUHBIX METOJIOB TPU HU3y4YeHU!
JKUBBIX CUCTEM».

Tema 3. buosiorus K/jaeTku.

Knetka - CTpyKTYpPHO-(PYHKL[MOHa/bHasl eJUHULIA )XKUBOr0. VICTOpUS OTKPBITUS
keTkd. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M. [llnefizeH,
P. BupxoB). OCHOBHBbI€ I10JIO’KE€HUSI COBPEMEHHOU KJIETOUHOU TeOpHUHU.

MeToapl  MOMEKY/ISIPpHOW W K/JIeTOYHOM  OWONOTMU:  MMKDOCKOIIHS,
xpomaTtorpadus, smekTpodope3, MeToJ MeueHbIX aToOMOB, AuddepeHLMaTbLHOE
LIeHTpU(PYrupoBaHue, KyJIbTUBUPOBaHUeE K/eTOK. D/IeEKTPOHHAs! MUKPOCKOIHSI.

JeMoHcTpanmu:

[Toptpets!: P. I'yk, A. JleBenryk, T. I1IBanH, M. [Ineiigen, P. Bupxos, K.M. bap.

Tabmumpl 1 cxembl: «CBETOBOW MMKPOCKOID», «DJIEKTPOHHBIM MHKPOCKOI»,
«H/cropust pa3BUTHSI METOJ,0B MUKPOCKOTIUU».

Ob6opyznoBaHue: CBETOBOW MUKPOCKOII, MUKpPOIIperiapaTbl paCTUTe/IbHbIX,
JKUBOTHBIX U OaKTepUaTbHbIX KJIETOK.

[lpakTueckas  pabora  «/3yueHWe  MeTOOB  KJIeTOUHOW  Ouosnoruu
(xpomatorpadusi, anektpodopes, auddepeHLranbHoe LeHTpUpyrupoanue, [TLP)».

Tema 4. XuMHuyeckas opraHusanys K/JIeTKH.

XVMHYeCcKui CoCTaB KaeTKu. Makpo-, MUKPO- M Y/IbTpaMHUKpO3/ieMeHThl. Boza u
eé pO/Mb KaK pacTBOpUTeJIs, peareHTa, ydyaCcTHe B CTPYKTYPUPOBaHUM KJIETKHY,
Teryioperyisiuu. MuHepaibHble BelecTBa K/IeTKH, WX Ouosjornyeckas posib. Posb
KaTHOHOB U aHUOHOB B KJIETKe.

Oprannueckue BelllecTBa K/IeTKW. buosornueckue rnonmvmepsl.  besku.
AMMHOKHMCIOTHBIA cocTaB 6OenkoB. CTpyKTypel 0OenkoBoil MomeKysbl. IlepBuuHast
CTPYKTypa Oesika, menTuHasi CBsi3b. BTOpUuHasi, TpeTHUHasi, YeTBePTUYHAsI CTPYKTYPBhIL.
Henatyparus. CsoiictBa 6enkoB. Knaccudukanys 6enkoB. Buosornueckue ¢GyHKIMN
OesKoB.

Yrnesozapl. MoHOCaxapu/pl, gucaxapuzbl, OJMrocaxapuzbl M I0JMCaXapUAbl.
OO6mmuii miaH CTpoeHUs] U (U3UKO-XUMHUUYEeCKUe CBOWMCTBA YIJ/IeBOZOB. buosnoruyeckue
(yHKL[UM YT/1eBOJIOB.

Jluruapl. T'uapodunbHO-rupodobHbIe cBoMicTBa. Knaccudukaius JgUnmos.
Tpurnunepusbl, Gocomunuzbl, BOCKH, CTepon/ipl. Buosornueckue (GpyHKLMMU IUH/OB.
OO61mue cBoiicTBa OMOIOTMUECKUX MEMOpPaH - TeKy4eCTb, CIIOCOOHOCTh K
CaMO03aMbIKaHHUIO, NTOJIyIIPOHULIAEMOCTb.

Hyxneunossie kuciotel. [JHK u PHK. CrpoeHue HyK/IeMHOBBIX KHUCJ/IOT.
Hykneoruzpl. ITpuHiun komruiementapHocTy. IlpaBuno Yapragda. Ctpykrypa JHK -
[IBOMHast criupaib. MecToHaxoxaeHre u 6uonornyeckue GpyHkimu JHK. Bugsr PHK.
®ynkuuu PHK B Kiietke.

Ctpoenne wmosiekynbl AT®. Makpospruueckve cBsisu B MoseKkyse ATO.
buonornueckue ¢yHkuyuu AT®. BoccTaHOBIeHHble TEPEHOCUYMKH, WX (PYHKLUU B
kietke. CekseHuposanue /JHK.

CrpykrypHast Ouosorusi: Ouoxumudeckne W Ouodu3nUecKue WCC/e]0BaHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKY/T.

JeMoHcTpanmu:

IToptpetsr: JI. [Tomunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknus, O.
Courep, C. IIpy3unep.

[uarpammel: «PacripefiesieHie XMMUYECKUX 3/71EMEHTOB B HEXUBOW IPUPOZE»,
«PacripesiesieHre XUMHUYeCKUX 3/IEMEHTOB B )KUBOM IIPUPOJE».

Tabmunpl 1 cxembl: «[lepuopnyeckasi Tabauia XUMHUYECKUX 37I€MEHTOB»,
«CTpoeHve MoOJIeKyJbl BOJAbI», «BelectBa B cocraBe OpraHusMmoB», «CTpoeHUe
MoseKysibl  Oenka», «CTpPyKTypbl 0e/lKOBOM MoJiekynbl», «CTpoeHHe MOJeKyT




yI/1eBof0B», «CTpoeHHe MOJIeKYJl JIMIUL0B», «HyKinenHoBble KUC/IOTbI», «CTpoeHue
MO/1eKyJibl ATO».

Ob6opyzoBaHue: XUMUYeCKasi IIocyzia ¥ 000pyZoBaHue.

JlabopatopHasi pabota «OOHapy>keHHe OelKOB C TIOMOI[bIO KaueCTBeHHBIX
peakLuii».

JlabopaTtopHasi pabora «VccefoBaHre HYKI€MHOBBIX KUCJIOT, BbIZIEJIEHHBIX W3
KJIETOK pa3/InYHbIX OPraHU3MOB».

Tema 5. CTpoeHne ¥ GyHKIUM K/1€TKH.

Tunel K/I€TOK: 3JyKapuoTMyeckass U Ipokapuothueckass. CTPyKTypHO-
(byHKI[OHa/TbHbIe 00pa30BaHus K/IETKH.

CTpoeHue IPOKapUOTUYECKOU KieTKH. KyieTouHast cTeHKa OakTepHii U apxeid.
OcobeHHOCTH CTPOeHusI reTepOTPo(HON U aBTOTPO(HON MPOKAPUOTHIYECKUX KITeTOK.
MecTo ¥ poJib IPOKApUOT B OHOLIeHO3aX.

CrpoeHve M (PyHKLMOHUPOBaHWe >YKapUOTUUeCKOW K/eTKW. [lnasmaTuueckas
MeMOpaHa (mia3masiemma). CTpyKTypa Tula3MaThueckod wmembpaHbl. TpaHcropT
BeIL[eCTB uepe3 I7la3MaTHUecKyro MeMmOpaHy: maccuBHbIN (Anddy3us, obneruéHHas
Inbdysns), akTUBHbIM (MIePBMYHBIA W BTOPWUYHBIA  AaKTUBHBIM  TPaHCIOPT).
[Monynponuriaemocts MembpaHbl. Pabora HaTpuii-KaqMeBOro Hacoca. OHJOLMTO3:
MUHOLIUTO3, (arouuTro3. Ik300uT03. KierouHasi creHka. CTpykTypa U (PyHKUMH
K/IeTOYHOM CTeHKH pacTeHHi, rpru0OoB.

[uroruiasma. Lluto3osb. Llutockener. [IBwkeHue uuTOoruiasMbl. OpraHoujpl
ki1eTkd. OpHOMeMOpaHHBIE OPraHOW/bI K/IETKH: 3SHAoIuia3Matuueckasi cetb (DI1C),
annapat ['onbaXu, /M30COMBL, KX CTpoeHWMe U (QyHKUuM. B3auMocss3b
OZJHOMeMOpaHHBIX OPraHOW/IOB KiieTKW. CTpoeHHe IpaHy/IsIpHOTO peTHKyayma. CHHTe3
pacTBOpuMBIX OeskoB. CHHTe3 K/IeTOYHbIX MeMOpaH. ['7afkuii (arpaHy’sipHbIN)
SHJOIIa3MaThyeckuid  peTukyayMm. CekpeTopHass (yHKUMs —ammapara ['osbzpku.
TpaHcriopT BewecTB B KieTke. Bakyonu pacTUTeNbHBIX K/eTOK. KieTOuHbId COK.
Typrop.

[TosiyaBTOHOMHBIE OpraHOW/bl K/I€TKA: MUTOXOHJAPUM, mactuabl. CTpoeHue u
(GYHKLMM MUTOXOHAPUM M miacTuj. IlepBuuHble, BTOPUYHbIE U CJIOJKHbIE I1aCTH/bI
(OTOCHMHTE3UPYIOLMX 3yKapUOT. XJIOPOMJIACThbl, XPOMOIIIACTHI, JIEMKOMIACThI BBICIIIUX
pacTeHuH.

HememOpaHHble opraHoujbl KieTkd CTpoeHHe W (YHKUMM HeMeMOpaHHBIX
OpraHow/ioB  KjaeTkd. Pubocombl. MukpodunameHTsl.  MblilleuyHble  KJIETKU.
MukpoTpybouku. Knerounsiii 1ieHTp. CTpoeHHe U [IBM)KEHHE >KTYTUKOB U PeCHHUUeK.
MukpoTtpybouku LuTon1asmel. LleHTprob.

fnpo. O6osiouka siipa, XpOMaTWH, Kapuoria3Ma, SIPBIILIKA, WX CTpPOeHWe U
¢byHKIpK. epHblid 6eKoBbIM MaTpHUKC. [IpocTpaHCTBEHHOE pacriosioykKeHre XpPOMOCOM
B MHTep(a3HOM sifpe. benky XpomaTrHa - TUCTOHBI.

Krnerounele BxkatoueHus. CpaBHUTe/NbHas XapakKTePUCTHKA KJIE€TOK 3YKapuoT
(pacTuTesIbHOM, )KUBOTHOM, TPUOHO).

HJeMoHcTparmu:

[Toptpets!: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubt u  cxembl: «CTpoeHHEe 3YKapUOTUUECKOW KieTKu», «CTpoeHue
JKMBOTHOW KJeTKW», «CTpoeHHe pacTUTe/NbHOU KieTKu», «CTpoeHue MUTOXOHJPUN»,
«Appo», «CTpoeHre NpOKapruOTUYECKOM K/TIeTKW».

O6opypoBaHue: CBETOBOM MUKPOCKOII, MMKpPOIIpernapaThl paCTUTe/bHbIX,
YKUBOTHBIX KJ/IETOK, MUKDOTIperapaThl 0aKTeprabHBIX K/IETOK.

JIabopaTopHas pabora «/3yueHue CTPOEHUsI KJIETOK Pa3/IMUHBIX OPraHU3MOB».

[TpakTryeckas pabora «/3yueHue CBOMCTB KJI€TOUHOU MeMOpaHbI».

JlabopatopHasi pabora «McciemoBaHwe Tma3mMosid3a W Zeljia3MoJi3a B
pacTUTe/bHBIX KJIeTKax».




[MpakTryeckas pabora «V3yueHue [BW)KEHUSI LIUTOIMJIAa3Mbl B PaCTUTENbHBIX
K/IeTKax».

Tema 6. O0OMeH Bel|eCTB M MpeBpalleHHe JHEPTUH B KJIeTKe.

AccuMunsIUA ¥ JUCCUMUTISLIUS - [IBE€ CTOPOHBI MeTabomi3ma. Tumbl oOMeHa
BellleCTB: aBTOTPO(HBIM M TreTepOTPOQHBINA. YuacThe KHC/IOpoJa B OOMEHHBIX
rporieccax. JHepreTuueckoe obecrieueHve KieTKH: rpeBpaijeHne AT® B oOMeHHbIX
npotieccax. @DepMeHTAaTUBHBIA XapakTep peakLUil KJIeTOYHOro MmeTabosm3ma.
depMeHTHI, UX CTPOEHHe, CBOMCTBa U MexaHWU3M JelicTBus. KodepmeHTsl. OTinuus
(epMEHTOB OT HeOpraHWUeCKMX KaTaju3aToOpoB. belKu-akTMBAaTOpbl M OenKu-
MHTUOWTOPBL. 3aBUCHMOCTb CKOPOCTH ()epMEHTAaTUBHBIX DeakLii OT pPa3IMuyHbIX
(hakTOpOB.

[TepBUUHBI CMHTE3 OpPraHU4YeCcKUX BellecTB B KieTke. dorocuHTes. CBeToBas U
TeMHOBasi (a3bl. [IpofyKTMBHOCTb (OTOCMHTe3a. ByusiHue pas3nuuHbIX (PAaKTOpPOB Ha
CKOpOCTb ()OTOCHHTe3a. 3HaueHe (POTOCUHTe3a.

XemocuHTe3. PasHooOpa3ue opraHu3MOB-XeMOCUHTETUKOB: HUTPUPULIMPYIOLLHe
OakTepun, >kene3obakTepuH, cepobaKkTepuu, BOJOpPOJHble OakTepud. 3HaueHHe
XeMOCHHTe3a.

AnHaspobHble opraHusmbl. Bugpl OpokeHus. IIpofykTel OpokeHMST U UX
WCTO/Mb30BaHWe  4Ye/loBeKOM.  AHa’poOHble  MUKPOOPraHM3Mbl  KaK  OOBEKTbI
brorexHoorMu 1 Bo30yauTeny 6ose3Hel.

A>3pobHbIe OpraHU3MBbl. JTarlbl JHEPreTHYeckoro oomMeHa. [ToAroToBUTE/TEHBIH
stan. ['konus - 6ecKrUc/IoOpoAHOe paciiieryieHre ITH0KO3bL.

bruonornueckoe okuc/ieHWe, WM KIeTOYHOe [blxaHuhe. Pojib MUTOXOHJpUU B
npoiieccax Ouosornyeckoro okucseHus. Lluknnueckue peakiyu. OKHCIUTE/BHOE
docchopunvpoBanue. IIpeumyijectBa a’pobHOro mnyTH oOMeHa BelecTB Tiepef
aHa’poOHbIM. 3 HeKTUBHOCT SHEPreTUYeCcKoro oomMeHa.

HeMoHCTpaLmu:

[TopTpeTsr: . Ilpuctmu, K.A. Tumupsses, C. H. Bunorpagckui,

B. A. Ouresnerapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubt U cxembl: «PoTOCHHTE3», «DHEPreTUUecKui oOMeH», «buocuHTe3
6enka», «CtpoeHue hepMeHTa», « XeMOCUHTE3».

Ob6opyzoBaHMe: CBETOBOM MHKPOCKON, 00Opy/oBaHHe [/ TPUTOTOB/IEHUS
MOCTOSIHHBIX U BpeMEHHBIX MUKPOIIpernapaToB.

JlaboparopHas pabora «VI3yueHHe KaTalUTUUeCKON aKTUBHOCTH (hepMEeHTOB (Ha
TpyUMepe amu/iasbl UM KaTanasbl)».

JlabopatopHasi pabora «l/3yueHne (pepMeHTaTMBHOTO pacCIIIeryieHrsT TepOKCHa
BOZIOPO/ia B PaCTUTE/IbHBIX U )KUBOTHBIX K/IeTKax».

JlabopaTopHas paborta «CpaBHeHHe MPoLeCcCOB (POTOCUHTE3a U XeMOCHHTE3a».

JlaboparopHasi paboTa «CpaBHeHHe TPOLiecCoB OPOKeHHs U JbIXaHHUs».

Tema 7. HacnejcTBeHHas HH(popManua U peanu3aius eé B KJIeTKe.

Peakuyy MmatpuuHoro cuHTesa. [IpMHIMI KOMIJIEMEHTapHOCTH B peakLUsX
MaTpUYHOrO CHMHTe3a. Peanu3aliys Hac/e[CTBeHHON MH(opMaluu. ['eHeTUecKuil Ko,
ero coucTBa. TpaHckpunuus - MatpuuHbli cuHTe3 PHK. TlpuHLMIBI TpaHCKpUMILMK:
KOMIIJIeMEeHTapHOCTb, aHTUIAapaJl/Ie/IbHOCTb, aCUMMETPUYHOCTb.

TpaHcisALust U eé 3Tanbl. Yuacthe TpaHcrnopTHeix PHK B 6uocuHTe3e Gesika.
YcnoBust 6uocunTesa 6enka. KogupoBanue aMiuHOKHCIOT. Posie pubocom B GrocuHTe3e
Oenka.

Opranu3aiysi reHoMa y NMPOKapuoT U 3YKapuoT. Perysisitjusi akTUBHOCTU F€HOB Y
npokapuoT. I'unorte3a omnepona (®. >Kakob, K. Mano). Perynsiusi 0OMeHHBIX
TIIpOL[eCCoB B KieTke. KyleTouHbll roMeocTas.

BupychbI - HeK/leTouHbIe (POPMBI KU3HU U 00/MraTHble rapasuTbl. CTpoeHue
MIPOCTBIX U CJIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros.




BupycHble 3aboneBaHus uesioBeKa, KUBOTHbIX, pacTeHuit. CITN][, COVID-19,
colya/ibHbIe ¥ MeJULIMHCKYE TIPOOIEMBI.

JeMoHCTpaLuu:

IToprpetsr: H.K. Kosbrios, [1.11. VIBaHOBCKHUHN.

Tabmuipl U cxembl: «buocuHTe3 Oeska», «['eHeTHuecKuil Koy, «BUPYChI»,
«bakrepuodarm».

I[TpakTrueckas pabota «Co3zaHue MOJIe/T BUPYCa».

Tema 8. JKu3HeHHbIN LUK K/I€TKH.

Knetouneli 1MKa, ero nmnepuofpl W perynsauus. VHTtepdasa ¥ MMTO3.
OcobeHHOCTH TIPOLIECCOB, TIPOTEKAKIUX B UHTepda3e. [T0AroToBKa K/IETKH K /Ie/IeHHIO.
[MpecuHTeTMUECKHM (MTOCTMUTOTHUYECKHI), CHHTETAYECKUM U TOCTCUHTEeTUYECKUN
(MpeMUTOTHYECKUIA) TepUOAbI UHTep(dasbl.

Matpuunsiii cunre3 JHK - peruikauys. IlpuHuuner penmmkanuu  [JHK:
KOMII/IEMEHTapHOCTh, NOJTYKOHCEPBATUBHBIM CUHTE3, aHTUIApa/yIe/IbHOCTb. MexaHn3m
pervmmkauuu JJHK. Xpomocombl. CtpoeHue xpoMocom. TesoMepsl M Tejiomepasa.
XpOMOCOMHBIY HabOp KIeTKW - KapuoTum. [IWIMIOWJHBIM W TaryloWAHBIA HabOpbI
xpomocoM. ["'omonoruuHeie XxpoMocoMel. [10/10BbIe XpPOMOCOMBI.

Henenue knetku - muto3. CTaguu MHUTO3a U MPOUCXOJALIME B HUX IPOLIECCHI.
Turbl MmuTO3a. KaprokyHes U LIMUTOKUHe3. bronoruueckoe 3HaueHve MUATO3a.

Perynsiiiss MHUTOTMYECKOrO LMK/Aa KieTKu. [IporpaMmupyemasi KjeTOuHas
rubesib - aromnTo3.

KrneTtouHoe 5iipo, XpOMOCOMBI, (DyHKLIMOHA/IbHAsI TeHOMUKaA.

JeMoHCTpaLuu:

Tabmuubl U cxembl: <« KW3HEHHBIH LUK/ KIeTKW», «Muto3», «CTpoeHue
xpomocom», «Permmkarmst JTHK».

Ob6opyioBaHMe: CBETOBOW MHKPOCKOI, MHKpOTpernapaTbl: «MHUT03 B KjeTKax
KOpelLlKa JIyKa».

JlabopatopHas paboTa «/3yueHre XpOMOCOM Ha TOTOBBIX MHUKpPOTIperiapaTax».

JlabopaTopHas pabota «HabsojeHre MUTO3a B KJIeTKax KOHUMKA KOpeIlKa JiyKa
(Ha roTOBBIX MUKpOIIperiapaTax)».

Tema 9. CTpoeHue U pyHKIIHM OPraHU3MOB.

Bbuosoruueckoe pasHooOpa3ue opraHu3MoB. OIHOK/IETOUHbIE, KOJIOHUA/ILHbBIE,
MHOTOK/IETOYHbIE OPraHU3MBbl.

OcoOeHHOCTH CTPOEHUSI M KU3HE/esATeIbHOCTH OJHOKIETOUHBIX OPraHW3MOB.
Baktepun, apxed, OJHOK/IIETOUYHbIe TPHOBLI, OJHOK/JIETOYHbIE BOJOPOC/IH, Jpyrue
npotectbl. KonoHKWanbHbIe OpPraHU3MBl.

B3aumocBsA3b yacTeli MHOIOK/IETOUHOTO OpraHv3ma. TKaHW, OpraHbl U CUCTeMBI
opraHoB. OpraHusm Kak eaurHoe Lesnoe. ['omeocras.

TkaHu pacTeHuil. TUIbI pacTUTe/NbHBIX TKaHel: obpa3oBaTenbHasi, TTIOKPOBHaS,
MPOBO/ALLAsA, OCHOBHAs,, MeXaHUYeCKast. OcobeHHOCTH CTPOEHHUSl, byHKIMI
Y PacIioyio’KeHysl TKaHeH B OpraHax pacTeHUM.

TKaHM >KMBOTHBIX M uejOoBeKa. THUIbl >KUBOTHBIX TKaHeW: 3IUTeIuabHas,
COeJlMHUTe/IbHAsA, MbIlLIeYHast, HepBHasl. OcobeHHOCTH CTpOeHHUsl, byHKLMI
Y pPacroJIoyKeHUs! TKaHel B OpraHax >KMBOTHBIX M Ue/lIOBeKa.

Opranbl. BeretatriBHble U reHepaTHBHbIE OpPraHbl pacTeHW. OpraHbl U CUCTEMBI
OpraHOB YKUBOTHBIX U YesioBeKa. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Ornopa Tena opraHusMoB. Kapkac pactenuii. CkesieTbl OAHOK/JIETOYHBIX U
MHOI'OKJIETOYHBIX >KUBOTHBIX. Hapy>KHbIM W BHyTpeHHHM cKeseT. CTpOeHHe U THIIbI
coeJIJMHEeHUsT KOCTe.

IBr>keHWe OpraHMW3MOB. [IBIDKeHHE OZHOK/IeTOUHBIX OPraHW3MOB: aMeboH/HOE,
JKIYTUKOBOE, peCHUYHOe. [IBi)KeHre MHOTOK/IETOUHBIX paCTeHUM: TPOMM3MbI U HaCTHH.




[IBr>kKeHMe MHOTOKJ/IETOUHBIX >KMBOTHBIX U 4ejiOBeKa: MblllleyHas cucrtema. Pedekc.
CkesieTHbIe MBI ¥ UX paboTa.

[Turanve opraHu3mos. [lorsomjeHue BOABI, YITIEKAC/IOrO ra3a U MUHepasbHbIX
Bell|eCTB pacTeHusiMU. IIuTtaHue >XMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKJIETOUHOE
nuvuieBapeHue. IldraHyve TI103BOHOUYHBIX JKUBOTHBIX. OTZesbl MUILeBapUTE/LHOIO
TpakTa. [InmeBapurenbHble xese3bl. [InieBapuTebHas CUCTEMa Ye/l0BeKa.

Ipixanue opraHusmoB. [IpixaHve pacTeHui. [IpixaHue >XUBOTHBbIX. duddy3us
rasoB uepe3 IOBEPXHOCTb KieTKU. KoxxHoe fpixaHue. [IpIxaTesbHas ITOBEPXHOCTb.
JKabepHoe u nérouyHoe gpixaHWe. [IpIxaHWe T03BOHOYHBIX >XMBOTHBIX M UeJIOBeKa.
OBO/IIOLJMOHHOE ~ YCJIOKHEHHWe  CTPOeHHWs  JIETKUX — T03BOHOYHBIX — JKMBOTHBIX.
[pixaTesnpHass cuUcCTemMa 4YesioBeKa. MexaHU3M BeHTWIALMU JIETKUX Y IITUL] U
MJIEKOTIUTAIOIIMX. Peryisius fAbixanus. [IpixaTesbHble 00bEMBI.

TpaHcriopT BellecTB y OpraHU3MOB. TpaHCIIOPTHblE CUCTEMBbI pacTeHUM.
Tpancrnopr BelecTs y >XUBOTHBIX. KpoBeHOCHas cuctema U eé opradbl. KpoBeHOCHas
cycTeMa IT03BOHOYHBIX JKMBOTHBIX U yesioBeKa. Cep/lie, KpOBEHOCHbIe COCY/Ibl U KPOBb.
Kpyru kpoBooOpariijeHrsi. DBOJIOLMOHHbIE YCIOKHEHHSI CTPOEHHS KPOBEHOCHOM
CUCTeMbI TI03BOHOUHBIX KUBOTHBIX. PaboTa cep/iija v eé peryJisiiusi.

Brisenenue y opranusmos. Beigenenve y pactennid. BeijeneHve y KUBOTHBIX.
CokparuTenibHble Bakyosid. OpraHbl BbljjesieHusi. PuibTpaLusi, ceKpelysi 1 obpaTHoe
BCacbIBaHHE KaK MeXaHH3Mbl pPaboThl OpraHoB BbifeneHusi. CBsi3b IMOJIOCTH Tena C
KPOBEHOCHOM U BbIJe/IUTeNIbHOM cUCcTeMaMu. BbliesieHre y M03BOHOUHBIX KUBOTHBIX U
yenoBeka. [Touku. Ctpoenve u ¢yHKUMOHMpPOBaHMe HeppoHa. OOpa3oBaHMe MOUM Y
yeJsioBeKa.

3alyra y OpraHuMsMoOB. 3alljdTa y OJHOK/IeTOYHbIX oOpraHusmoB. Criopsl
OakTepuii ¥ LIMCTHI MPOCTEWIIMX. 3allfUTa Y MHOTOK/JIeTOYHbIX pacTeHuil. KyTukysna.
CpepcTBa NaCCMBHOU Y XMMUUYECKOM 3aIlUThI. PUTOHLIABL.

3alyra y MHOI'OK/IETOUHBIX KUBOTHBIX. [IOKPOBBI U UX NPOM3BOJHBIE. 3alllUTa
opranu3ma ot 6GosesHedl. ViMmMmyHHasi cuctema uesoBeka. KjieTouHbI ¥ TyMOpaibHBIN
MMMYHUTeT. BpoXXIEHHBI U TNpUOOpeTéHHbIM creldruyeckuii uMmMyHuTeT. Teopus
KJ/IOHalbHO-CeneKTUBHOro uMmmyHutera (II. Opmux, ®.M. Bepuer, C. ToHerasa).
BocrniasnuresnbHble OTBeTbl OPraHU3MOB. Pojib BPOXXAEHHOIO MMMYyHUTETa B PasBUTHUU
CHCTeMHBIX 3a00/1eBaHUH.

Pa3pa)kuMOCTb Y peryJisiLivst y OpraHusMoB. Pa3pa)kKuMOCTb Y OJHOK/IETOUHBIX
opraHusmoB. Takcucel. Pa3gpaxumocTs U perynsuys y pacteHui. PocToBble BelljecTBa
1 VX 3HaueHue.

HepBHas cucrema U peduieKTOpHasi perysisiLus y )KMBOTHbIX. HepBHas cuctema u
eé oTjenbl. JBOMIOLMOHHOE YC/IO0KHEHWE CTPOEHUS] HEPBHOM CUCTEMBl y >KMBOTHBIX.
OTpenbl rOJIOBHOTO MO3ra NO3BOHOUHBIX KUBOTHBIX. Pediekc 1 pediekTopHas ayra.



Be3syc/ioBHBIE 1 yC/IOBHBIE PedIeKChI.

['yMopanbHasi pery/siijusi U SHAOKPHWHHAs CHCTeMa >XMBOTHBIX U uejioBeKa. JKese3bl
SHZOKPDUHHOW CHUCTeMbl W WX TOPMOHBI. [leMicTBHe TOPMOHOB. B3aMMOCBSiI3b HepBHOUW U
SH/IOKPUHHOM cucTeM. ['unoTanaMmo-rurnodu3sapHas cuctema.

LeMoHcTparuu:
[Toptpert: N.II. I1aBnoB.

Tabnunpl U cxembl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOTOK/IETOUHBIE BOJOPOCIN»,
«bakrepun», «Ilpocreiiime», «OpraHbl 1|BeTKOBbIX pacTeHWi», «CHCTeMbl OpraHoB
TO3BOHOUHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHMe HaceKOMbIX», «TKaHU pacTeHuil»,
«KopHeBble cucrembl», «CTpoeHue cTebnsi», «CTpoeHHe JIUCTOBOW IJIAaCTUHKW», «TKaHH
JKUBOTHBIX», «CKesieT yesioBeka», «lluieBapuTesibHasi cucteMa», «KpOBeHOCHasi CUCTeMay,
«/pixatesnbHass cucreMa», «HepBHas cucrema», «Koxa», «MbllleyHas cuUcCTeMa»,
«BblZienuTenpHas CUCTeMa», « JHIOKPUHHAsA crucTeMa», «CTpoeHre MBILb, «IMMyHUTET»,
«KuieunononocTtHble», «Cxema MATaHUS pacTeHUi», « KpOBeHOCHbIE CUCTEMbI [T03BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufipel», « CTpoeHUe 1iaHapun», « BHyTpeHHee CTPOeHUe 0KeBOro
uepBsi», «HepBHasi cuctema pbiO», «HepBHas cucrema mArymku», «HepBHas cucrema
npecMmbIKaroluxcsi», «HepBHasg cucrema nrtunpy, «HepBHasi cucTeMa MJIEKOMUTAOLLIAX»,
«HepBHas cucrema uesioBeka», «Pedekc».

OO6opygoBaHue:  CBeTOBOM  MHKDOCKOIN,  MHUKpOIpernapartbl  OJHOK/IETOUHBIX
OpraHU3MOB, MUKpOITIperiapaThl TKaHell, paKOBUHbI MOJITFOCKOB, KOJUIEKLIUM HACEKOMbIX,
UTJIOKOKHX, )KUBbIe SK3eMIUISIPbl KOMHATHBIX paCTeHHWM, repbapyy pacTeHUH pa3HbIX OT/Ie/OB,
BJIa)KHBbIE TIperapaThl >XKUBOTHBIX, CKEJIeThl TIO3BOHOUHBIX, KOJIJIEKIIMA OeCri03BOHOUHBIX
JKUBOTHBIX, CKeJIeT ue/ioBeKa, 000pyjoBaHue [IjIsi eMOHCTPALIMU TTIOUBEHHOTO U BO3/YIIIHOTO
MUTAHUS PACTEHWH, paciieryieHuss Kpaxmana U 0Oe/lKOB Tiof felcTBHeM (hepMeHTOB,
obopyzioBaHre [jis [[@eMOHCTpAI[UM OIBITOB I10 W3MEPEeHUI0 >KU3HEeHHOW EMKOCTH JIETKHX,
MeXaHH3Ma [IbIXaTebHbIX JBXKEHUM, MO/Ie/Ti T0JIOBHOTO MO3Ta Pa3/IMUHbIX JKUBOTHBIX.

JlabopaTopHas pabora «/3yueHue TKaHel pacTeHHii».

JlabopatopHasi paboTa «/3yueHue TKaHel KUBOTHBIX».

JlabopaTopHas paboTa «/3yueHre OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PasmMHoO)XeHMe U Pa3BUTHe OPraHM3MOB.
dopMbl pa3MHOKEHHsI OpraHu3MOB: Oecriosioe (BK/ItOuasi BereTaTMBHOE) W TIOJIOBOE.
Buzpl 6ecrionioro pa3MHOKeHUs: TIOUKOBaHUe, CIIOPYJIsLus, (hparMeHTaLysi, KJIOHUPOBaHHe.

[TonoBoe pasMHOkeHHe. [losoBble K/IeTKH, WIW rameTbl. Meio3. CTaguu Meiio3a.
[ToBeneHre xpoMocoM B Melio3e. KpoccuHrosep. bronornueckuid cmbici Melio3a U MOJI0OBOTO
rpoliecca. Melio3 1 ero MecTo B )KM3HEHHOM LIUKJIe OpraHU3MOB.

IIpepsapoabiieBoe pasButve. l'ameTroreHes y JKUBOTHBIX. IlosioBble >Keje3ssbl.
O6pa3oBaHre U pa3BUTHe TOJOBBIX KieToK. CriepmaroreHes u ooreHe3. CTpoeHHe TOJIOBBIX
KJIETOK.

Omyio[0TBOpeHHe U SMOPHOHA/ILHOE pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIO/[OTBOPEHUS:
Hapy>KHOe, BHyTpeHHee. [lapTeHoreHe3.



VHavBUayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHO/IOTUs - Hayka o
pa3ButuM opraHu3MoB. Crazuu 3MOpHOreHe3a J>KMBOTHBIX (HAa TIpUMepe JIATYILIKH).
Ipobnenue. Tumbl gpobsenus. OcobeHHOCTU ApOO/eHUsT MIEKOMTUTAIOIIUX. 3apO/IbIIIIeBbIe
JUCTKYU (TacTpy/siLys). 3ak/iaZika OPraHOB M TKaHed W3 3apO/bILIEeBbIX JIMCTKOB. B3aumHoe
B/IMsSIHUE YacTell pPa3BUBAIOIIETrOCs 3apojpiia (3MOpHOHaNbHAsE UHAYKLMS). 3akaajKa TuiaHa
CTPOEHMsI )KUBOTHOTO KakK pe3yJ/ibTaT MepapXUueCKUX B3aUMOIEHCTBUI reHOB. BiusHue Ha
3MOpHUOHA/TbHOE Pa3BUTHE Pa3/IMUHBIX (DAKTOPOB OKPY>KAIOII[eH Cpe/bl.

Poct u pasButrve >XUBOTHBIX. [locTamMOproHanbHBIN mepuoi. [IpsiMoe U HerpsiMoe
pa3BuTue. Pa3sButue ¢ meramopho3oM y 0eCri03BOHOUHBIX W TI03BOHOUHBIX >KUBOTHBIX.
buonorvueckoe 3HaueHue MPsSIMOrO M HEMPSIMOT'O Pa3BUTHUS, UX paclpoCTpaHeHue B MpHUpO/Ie.
Tunbl pocTa >KUBOTHBIX. PakKTOpbI Ppery/siliui pocTa >XUBOTHBIX M uesnoBeka. Craguu
MOCT3MOPHOHA/ILHOTO Pa3BUTHS Y XKMBOTHBIX M UeloBeKa. [1eprozibl OHTOTeHe3a YeioBeKa.
CrapeHue 1 CMepTh Kak OHMOJIOrUeCcKue MpoLeCChI.

PasMHOkeHHe U pa3BuTHe pacTeHuil. ['ameToduT M criopodut. Meiio3 B KU3HEHHOM
Lukie pacreHuid. OOpa3oBaHue criop B TMpolecce Meiio3a. 'ameroreHes y pacTeHHi.
Onnof0TBOpeHre U pa3BUTHe PAaCTUTE/IbHBIX OPraHru3MOoB. JIBorHOe

OTIO/IOTBOPEHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.
MexaHU3MBbI peryJsiliui OHTOTeHe3a y pacTeHUH 1 XKUBOTHBIX.
LeMoHcTparuu:

[Toptpetsl: C.I'. HaBammH, X. [IInemaH.

Tabmuiel u  cxembl: «BereratuBHoe  pa3MHOXKeHHe», «Turbl  Gecriosioro
Pa3sMHOKEHHSI», «Pa3MHOXeHHne XJIaMUJOMOHAIbI», «Pa3MHOXeHMe 3BIJIEHBI»,
«Pa3MHOKeHHe THUAPLI», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHue SUIIEKIETKH
U criepMaro3onzia», «OCHOBHbIE CTaJUU OHTOreHe3a», «IIpsiMoe M HerpsiMOe pa3BUTHE»,
«Pa3BuTne wMaiickoro »kyka», «Pa3BUThe capaHun», «Pa3BUTHe MSTyIIKW», «/]BOiiHOe
OTUIOZI0OTBOPEHHE Y LIBETKOBBIX pacTeHui», «CTpoeHHe CeMsiH OJHOAObHBIX U ABYAOIbHBIX
pacTeHuii», «KU3HeHHbIN LMK/ MOPCKOU KamycTbl», «’KHW3HEHHbIN LUK MXa», «KHU3HeHHBbIH
LIMKJT TTarlOPOTHUKAa», «’KHM3HEHHBIN LUK/ COCHBI».

Ob6opyzoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpernapaThl SIULeK/IeTOK

Y CTIePMaTO30M/I0B, MOJieJb «LIMK/T pa3BUTHS JSTYIIKW».

JlabopatopHasi _pabotra «/3yueHuWe CTpPOeHMsI TIONOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

[IpakTrueckas pabora «BeisBieHue IMPpHU3HaKOB CXOACTBa 3apo,qblme1‘/’1 ITO3BOHOYHBIX
JKUBOTHBIX».

JlaboparopHas pabota «CTpoeHre OpraHOB pa3MHOXKeHHUSI BBICIIIHX PaCTeHUI».

Tema 11. I'eHeTHKa - HayKa 0 HAC/1e/JCTBEHHOCTH M U3MEHUMBOCTH OPraHU3MOB.

WcTopusi CTaHOB/IEHUS U Pa3BUTHSI TeHETUKH Kak Hayku. Pabotel I.Mengens, I'. ge
@pwuza, T. MopraHa. Posib oTeuecTBeHHBIX YYEHBIX B Pa3BUTHUH reHeTHKH. Paboter H.K.
Konwuora, H.W. Baeunosa, A.H. benosepckoro, I'./l. Kaprieuenko, FO.A. ®ununuenko, H.B.
Tumodceesa-PecoBckoro.



OCHOBHBIE TeHeTUUeCKue TIOHSTHUSI W CHUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI,
anienbHble TeHbl, ajbTepHAaTUBHbIe TPU3HAKWU, [JOMWHAHTHBIM W peLeCCUBHbIN TPU3HAK,
TOMO3Ur0Ta, TeTepO3UroTa, YUCTast TUHUS, TUOPUABI, TeHOTHIT, (heHOTUr. OCHOBHBbIE METO/bI
reHeTUKU: THOPUI0/IOTHYeCKUM, LIUTOJIOTHUeCKUH, MOJIEKY/IIPHO-TeHeTHYe CKUM.

JeMoHCTparuu:

[Toptpertsr: I'. Mengens, I'. e ®pus, T. MopraHx, H.K. Konsnos, H.1. Basunos, A.H.
benosepckuit, I'.[1. Kaprieuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

Tabuibl v cxeMbl: «MeTobl TeHeTUKN», « CXeMbl CKpeIlBaHuUs».

JlaboparopHas paboTta «/Ipo3oduia Kak 00beKT reHeTUUeCKHUX UCC/Ie0BaHUN».

Tema 12. 3aKOHOMepPHOCTH HaC/Ie[CTBEHHOCTH.

MonorubpugHoe ckpelijuBaHue. IlepBblii 3akoH MeHze/nsi - 3aKOH eAWHO0Opa3ust
rubOpU/IOB TIEPBOTO TOKOJeHus1. [IpaBuo pomMuHupoBaHus. Bropoii 3akoH MeHzens - 3aK0oH
paciieryieHuss TpU3HakKoB. LlUTosioruueckre OCHOBbI MOHOTUODHIHOTO —CKpeLUBaHMUS.
I'mnoresa 4UCTOTEI raMer.

AHanu3upytoljee  ckpeluBaHue. [IpoMeXyTOUHBIM  XapakTep Hac/aeJOBaHMUS.
PaciienieHre Npy3HaKoOB MPU HEIOJIHOM IOMUHUPOBaHUM.

IurubpugHoe ckpemuBaHyde. TpeTtuid 3akoH MeHze/nss - 3aKOH He3aBHUCHMOIO
Hac/ieIoBaHKs TTPU3HAKOB. [IUTO/IOrHUeCcKre OCHOBBI JUTMOPUAHOTO CKpEI[UBaHUS.

CueruvieHHoe HacjaeoBaHWe TIpyM3HakoB. Pabotrei T. Moprana. CuenieHHOe
Hac/leZloBaHWe TeHOB, HapyllleHWe CIelyieHuss MeXJIy TeHaMu. XPOMOCOMHasl TeopHsi
Hac/ieICTBeHHOCTH.

['eHeTHKa moJsia. XpOMOCOMHbBIM MeXaHW3M OIlpe/iesieHs 1o/1a. AyTOCOMbI U TT0/I0BbIe
XpOMOCOMBI. ['OMOraMeTHbIM M TeTeporameTHbIM Moj. ['eHeTWueckasi CTPYKTypa IOJIOBBIX
xpoMmocoM. HacsiejoBaHre NTPU3HAKOB, CLIETVIEHHBIX C [TOJIOM.

leHoTUN Kak 1ie/iocTHas cucteMa. [11eiioTpornvsi - MHOXKeCTBEHHOe [IefiCTBUe TeHa.
MHOXXeCTBeHHBIN ajieu3M. B3aumojielicTBUe HeassielbHbIX reHOB. KoMIljieMeHTapHOCTb.
onucras. [Tomumepusi.

l'eHeTUUYECKMI KOHTPOJIb pa3BUTHSI PACTeHUWM, >XKMBOTHBIX U Ue/lI0BeKa, a TakKe
(Y3M0NMOrMUeCcKUX TpOLIeCCOB, TIOBEJleHUSI W KOTHUTUBHBIX (yHKLUH. ['eHeTMyeckue
MeXaHHU3Mbl CUMOUOreHe3a, MeXaHU3Mbl B3aUMO/IEHCTBUSI «XO3SIMH - TapasvuT» U «XO35IMH -
MHUKPOOHOM». ['eHeTHUeCKHe acrieKThl KOHTPOJIsSE U U3MeHeHUs Hac/leICTBeHHON MHpopMaLiu
B MTOKOJIEHHUSIX K/IETOK ¥ OPraHU3MOB.

JeMoHcTpamu:
[Toptpertsr: I'. Mengens, T. Mopras.
Tabnuiibl 1 cxembl: «I1epBbiii U BTOpOM 3aKOHBI MeHfensi», « TpeTuit 3aKoH

MeHngensi», «AHanmM3upyrolliee CKpellBaHue», «HeronmHoe noMuHUpoBaHue», «CIieryieHHoe
HacjejoBaHUe TPU3HAKOB Yy JApo3oduiibl», «[eHeThka mona», «Kapuotum uyesnoBeka»,
«Kapuotun  gpo3odunbi»,  «Kapuotunm — OTULBY,  «MHOXECTBEHHBIM  ajuiesiu3M»,
«B3aumo/ielicTBe TeHOB.



Ob6opyznoBaHue: Mofenb [ JeMOHCTpaluyd 3aKOHOB eJUHO00pasus rubpuzoB
MepBOro TIOKOJIEHUSI U PpacCLierUieHHsl TPW3HAKOB, Mojenb [Jig JEeMOHCTpalyy 3aKoHa
HEe3aBUCUMOI'O Hac/e[0BaHMsl TPU3HAKOB, MoJe/lb JJIsi JIeMOHCTpaLUM CLeTJIeHHOTO
Hac/e/JoBaHUs PHM3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «/lpo3oduna».

[TpakTueckas pabora «VI3ydyeHHe pe3y/bTaTOB MOHOTHOPHHOTO CKpeIMBaHUS Y
ZIPO30(UITBD».

[TpakTueckass pabora «VI3yuyeHue pe3y/abTaTOB [JUTMOPUJHOTO CKpeLIMBaHUs Y
ZIPO30(UTBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH.

B3aumogeiicTBue reHoTvria U cpefibl npu dopMupoBaHur ¢deHoTura. MI3MeHUMBOCTh
rnpusHakoB. KauecTBeHHble W  KOJMYeCTBEHHble TpPU3HAKKM. BHAbl HW3MEHUHWBOCTHU:
HeHac/1e[|CTBeHHas U HacC/le/ICTBeHHasI.

MoaudukalioHHasi 13MeHUHMBOCTb. Posib cpefibl B hOpMUPOBaHUN MOJUPUKALIMOHHOMN
M3MeHUMBOCTU. HopMa peakiy mipu3Haka. BapualivoHHbIN psif U BapualjoHHasi KpuBas (B.
HoranHceH). CBoiicTBa MOAU(PUKALIMOHHON U3MEHUMBOCTH.

INeHoTHIIMUeCcKass W3MEHUMBOCTb. CBOMCTBA T€HOTHUITMYECKOW H3MEHUMBOCTH. BI/IALI
TeHOTUITNYEeCKOH M3MeHUHMBOCTH: KOM6I/IHaTI/IBHaH, MyTallMOHHad.

KombuHaTBHasi N3MeHUHMBOCTb. Mel03 1 T0JI0BO# TPOLiecc - 0CHOBa KOMOMHATUBHOM
M3MeHUYMBOCTU. Ponb KOMOMHATHBHOW W3MEHUMBOCTH B  CO3[JaHUM TeHeTUYeCKOro
pa3Hoobpasws B mpejiesiax 0JHOTO BUZA.

MyTaljuoHHasi U3MeHUMBOCTb. Buzbl MyTal[uii: reHHble, XPOMOCOMHbIE, TeHOMHBIE.
CrioHTaHHble U WHAYLIMPOBAHHble MyTaluM. SlfepHble W LMTOM/a3MaTA4YecKue MyTaluu.
ComMaruueckre U TMOJ0Bble MyTal[id. [IpuunvHbl BO3HUKHOBEHHsI MyTaldid. MyTareHbl U UX
BJ/IMSIHME Ha OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTalLIMOHHOTO Mpoljecca. 3aKOH TOMOJIOTHYeCKUX
psAAOB B HacjaeAcTBeHHOM wu3MeHuuBocTH (H.U. BaBuioB). BHesijepHasi U3MEHUMBOCTh U
Hac/1e/CTBeHHOCTb.

JeMoHcTpanmu:
IToptpetsr: I'. ne ®pus, B. Moranucen, H.M. BaBusos.

Tabnuibl U cxeMbl: «BUABI W3MEHUMBOCTW», «MoaudUKalMOHHAsT W3MEHUHBOCTh»,
«KoMOWHaTHBHAs  WM3MEHUUBOCTB», «Meho3», «OnnofoTrBopeHue»,  «I'eHeTHUeCKHe
3ab0/1eBaHMs UeIoBeKa», « BUIbI MyTal[yii».

Ob6opyoBaHUe: >KMBble U repbapHble 9K3eMIUISIpbl KOMHATHBIX pacTeHUM, PUCYHKU
(poTorpadum) >KMBOTHBIX C pa3IMUHBIMU BU/laMU U3MEHUMBOCTH.

JlabopatopHasi _pabora «lMccrnegoBaHre —3aKOHOMEPHOCTeH — MOAMGUKAIIMOHHON
W3MeHUMBOCTH. [ToCTpOeHHe BAPUALIMOHHOTO Psifia ¥ BAPUALMOHHOM KPUBOI».

[pakTryeckas pabora «MyTaiuu y gpo30¢uibl (Ha TOTOBBIX MUKpOTIperiapaTax)».

Tema 14. I'eHeTHKA 4ye/I0BeKa.



KapuoTun yenoBeka. MexxayHapo/Hasi IporpaMMa McCC/ieloBaHUs reHoMa uesioBekKa.
MeTo/pb! U3yUyeHUs FeHeTUKU YesloBeKa: reHeasoruueckuii, 6/1M3HeI0BbIN, LIUTOreHeTHYeCKui,
TMOMYJIALMOHHO-CTAaTUCTUUECKUH, MOJIeKy/IsipHO-TeHeTHueckuii. CoBpeMeHHOe orpefiesieHre
reHOTHIIA: MI0JIHOTeHOMHOE CeKBeHHPOBaHue,

reHOTUITHUPOBaHKe, B TOM uMc/ie ¢ momoirpio TT1IP-anamu3a. HacimencTtBeHHble 3ab0/ieBaHus
yesioBeKa. ['eHHble W XPOMOCOMHbIe 0o0sie3HM uYesioBeka. bosiesHW € Hac/eCTBEHHOMN
Tpe/ipacriosio)KeHHOCThI0. 3HaueHre MeJULIMHCKOW MeHeTUKU B TMpeJoTBPalleHUH U JIeYeHUU
reHeTUYeCKHX 3a00/eBaHMi yesioBeKa. MeJUKOreHeTHUeCcKoe KOHCY/IbTUpoBaHHe. CTBOJIOBbIE
K/eTKU. [ToHSITHe «reHeTUYecKOoro rpysa». JTHUeCKHe acreKThl MCCe/oBaHMN B 0bacTu
peJaKTUPOBaHKs reHOMa U CTBOJIOBBIX KJIETOK.

['eHeTnyeckue (hakTOPbI MOBBILIEHHOW YYBCTBUTEIBHOCTH UeioBeKa K (pM3UUeckomy 1
XUMHUYECKOMY 3arpsi3HEHUI0 OKpY»Karolleid cpefbl. ['eHeTHyeckas MpezpacrionoyXeHHOCTh
yeJIoBeKa K MaTOJIOTUsIM.

JeMoHCTparuu:

Ta6J'II/ILILI N CXEeMBI: «KapI/IOTI/IH yesioBeKa», <<METO'E[I>I HN3ydyeHUdA 'eHEeTUKU Ye/I0BEKa»,
«"eHeTrUecKue 3a00/1€BaHUS UeI0BEKA».

[TpakTrueckas pabora «CocTaBieHWe U aHa/Ii3 PO/[OC/IOBHOM».

Tema 15. Cesiekuusi OpraHm3MoB.

JoMecTukaLusi ¥ cejieKLys. 3apoXK[eHve CeJieKUMU U JoMecTUKaluu. YueHue H.U.
BaBunoBa o IleHTpax TpPOMCXOXKIEeHHUs W MHOroo0Opasusi Ky/JbTypHBIX pacTeHHH. Posb
ceJleKLJUM B CO3J,aHUU COPTOB pacTeHWW U Mopof, XUBOTHbIX. COPT, MOpoJa, WTaMM. 3aKOH
rOMOJIOTUUYECKUX PS/IOB B Hac/leACTBeHHOM n3MeHunBocTd H.W. BaBuioBa, ero 3HaueHue s
CeJIeKITMOHHOMW paboThI.

Metozbl  cefleKL[UOHHOW  paboTbl.  VICKyCCTBeHHBIM  OTOOp:  MacCOBBI U
VH/IMBU/Iya/bHBIA. JTarnbl KOMOMHAIL[MOHHOM ceyieK(uy. VcrbITaHWe TpOW3BOUTENed 10
noroMctBy. OTOOp MO TeHOTHUIy C TIOMOILbIO OLeHKM (peHOTHIa MOTOMCTBa M OTOOp 1O
TeHOTUIY C NoMollbo aHanusa JHK.

VICKyCCTBEHHBIN MyTareHe3 Kak METOJ, CeJIeKI[MOHHOW paboThl. PaguallMOHHBIA U
XUMUUECKU MyTareHe3 KakK MCTOYHMK MyTalWMd y KyJbTypHbIX (OPM OpPraHU3MOB.
Vcnonb3oBaHWe TEHOMHOTO pelIaKTHPOBaHWS W MeTo/0B pekoMOwHaHTHBIX JIHK ams
TIOJIyYeHUs] UCXOJHOTO MaTepuasa Jjisl CeeKLUu.

[TonyyeHre TOMWIIOWAOB. BHyTpuBHOBass rubpugu3saius. bIM3KopoACTBeHHOE
CKpell[iBaHWe, WK UHOpUAWHT. HepoicTBeHHOe CKpeluBaHue, UM ayToOpuauHr. ['eTepo3uc
U ero MpuuMHbl. Vcrmosb3oBaHWe TeTepo3uca B cenekiud. OTmanéHHas THOpHAW3ALUS.
[TpeomoneHre Oecruiofvsi MEXBHAOBBIX THOPUIOB. [IOCTM)KEHUS CeNMeKIMd pacTeHHUH |
JKUBOTHBIX.

CoxpaHeHue U M3yueHHe TeHeTUUeCKUX PeCypCOB Ky/JbTYpPHBIX PACTeHUM M UX JUKUX
pojuueit [i7ist Co3/laHusT HOBBIX COPTOB 1 TUOPHIOB Ce/TbCKOXO03SICTBEHHBIX KY/IBTYP.

[emoHcTpaLuu:



[Toptpetsr: H.W1. Basunos, 1.B. MuuypuH, I'.[l. Kapnieuenko, I1.I1. JIykbsaHeHko, B.JI.
Acraypos, H. bopsnoyr, /I.K. benses.

Tabmuubt ¥ cxembl: «LIeHTpPbI TIPOMCXOX/AEHUSI W MHOrooOpas3ust Ky/JIbTYPHBIX
pacTeHui», «3aKOH rOMOJIOTUUECKUX Ps/IOB B HacC/IeCTBEHHOU W3MEHUHMBOCTH», «MeTobl
ceneKUumn», «OTaanéHHas rubpuan3anus», «MyTtareHes».

JIabopartopHas pabora «/3yueHre COPTOB Ky/IbTYPHBIX PACTEHHI U TIOPOJ, JOMAIIHUX
JKUBOTHBIX».

JlaboparopHas paboTa «Vi3ydyeHre MeTO/IOB CeJIeKLIUN PACTEHU».

[TpakTrueckas paboTa «[IpMBUBKA pacTeHU».

OKcKypcusi «OCHOBHbIE METO/IbI U JOCTWKEHUS CeJIeKLIMA pacTeHWH Y KMBOTHBIX (Ha
CeNIeKLIMOHHYI0 CTaHLUIO, TJIeMeHHYH0 (pepMy, COPTOMCIBITAaTe/IbHbIN yUaCTOK, B TEIIMYHOE
XO035HCTBO, B 1aDOPaTOPHIO arpOyHUBEPCUTETA UM HAYUYHOTO LIEHTPa)».

Tema 16. BuoTexHo/10THsl 1 CHHTeTHYECKasi 0H0J10THs.

OOBeKThI, UCIIO/MB3yeMble B OHMOTEXHOJIOTHH, - K/IeTOYHble U TKaHEBbIe KY/bTYPH,
MHUKDOOPTraHU3MbI, WX XapaKTepUCTHKa. TpaulMOHHas OMOTEeXHOJIOTHs: XyieboreueHue,
MojlyueHre KHCJIOMOJIOYHBIX —TIPOAYKTOB, BHHOAenve. MUKpPOOMONOTHUeCKHA CHHTe3.
OOBEKTBI MHUKPOOMOIOTMYEeCKUX TeXHOJIOTHA. [Ipou3BojCcTBO Oesika, aMHUHOKHCIOT W
BUTaMMHOB.

Co3pnaHve TEeXHOJOTMA W WHCTPYMEHTOB 1le/leHalpaBJIeHHOr0 W3MeHeHUs1 U
KOHCTPYMPOBaHUS TEHOMOB C 1e/lbl0 TIOJlyueHUs] OpraHUu3MOB M WX KOMIIOHEHTOB,
coJiep)Kall[uX He BCTPeUaroIUecs B IPUPo/ie OMOCHHTETHUECKHE Ty TH.

KnerouHasi utkeHepusi. MeTo/ibl Ky/IbTYpPbl K/IETOK U TKaHel PaCTeHWH U >KUBOTHBIX.
Kprobanku. CoMaTuueckasi THOpUIU3allds U COMaTHUeCKUid 3MOpuoreHes. Vcronb3oBaHue
rafyiouZioB B CeMEeKIUM pacTeHui. VICKyCCTBEHHOE OIUIO/IOTBOPEHHE. PeKOHCTPYKIUS
SUIEK/IETOK U KJIOHUPOBaHUE )XUBOTHBIX. MeTO/ TPaHCIUIaHTAL[UK SiIep KIETOK.

XpoMOCOMHasi U TeHHas HWHXeHepus. VICKyCCTBeHHBIM CHUHTe3 TreHa U
KOHCTpyHpoBaHue pekoMOuHaHTHbIX JJHK. [locTikeHusi U TepcrieKTUBBI XPOMOCOMHOUM U
reHHOM WH)XeHepuH. JKOJIOrMYecKre U 3THUYecKre rpobeMbl rTeHHOW NHKeHepUH.

MegyimHcke  O6uotexHosiorud.  IloctreHoMHas — uudpoBas — MeauiwHa.  [ILP-
JuarHoctuka. MeTabosIOMHBIN aHany3, reHOL|eHTPUYeCKUM aHa/iu3 MpoTeoMa uesioBeKa Jiis
OLIeHKY COCTOSIHUA ero 3/10pOoBbs. VCIo/1b30BaHye CTBOJIOBBIX K/IeTOK. TapretHas Tepamnus paka.
30-6uouHxeHepust Jisi pa3paboTKu (PyH/aMeHTalbHbIX OCHOB MEJULIMHCKUX TeXHOJIOTHH,
CO3[aHUSI KOMIUIEKCHBIX TKaHEW COYeTaHHeM TeXHOJIOTMA TPEXMepPHOro OWONpUHTUHTA U
ckaddosAnHra AJ1s1 pelleHuys 3a/iay 1epCoHa/Iu3MPOBaHHON MeJULIVHBIL.

Co3paHre BEKTOPHBIX BAaKLMH C Le/ibl0 obecrieyeHrsi KOMOMHHMPOBAHHOMW 3alliUThI OT
B030yauTeneii OPBU, ycTaHOB/IeHHe MOJIEKY/ISIPHBIX MEXaHHU3MOB

¢dyukiponrpoBanus PHK-coep>xaiiyx BUPYCOB, BhI3BIBAIOIMX 0CO00 OTlacHbIe
3abosieBaHusI UeioBeKa U JKUBOTHBIX.

JeMoHCcTparmu:

Tabmuupbl u  cxeMbl:  «VIcrosb30BaHWe MHKPOOPTaHW3MOB B TPOMBIIIJIEHHOM
MPOU3BOACTBE», «KiieTouHast UHXXeHepUs», «I'eHHast UH)XXeHepHUsi».



JlabopaTopHas pabora «V3yueHre 06 HeKTOB OMOTEXHOIOTHM».

H[)aKTquCKaH [2360Ta «HOJIy‘JEHI/Ie MOJIOYHOKHUCJIBIX TTPDOAYKTOB».

OKkcKypcusi «buotexHosiorusi - BaXkHelIl1asi POU3BOJUTe/IbHAsi CUJla COBPEMEeHHOCTU
(Ha OMOTEXHOIOTUYECKOE TIPOU3BOZICTBO)».

11 knacc

Tema 1. 3apox/ieHHe U pa3BUTHE YBOJIIOIHOHHBIX MPeJACTaB/IeHUI B 0M0/I0THH.
OBosrooHHas Teopus Y. [lapBuHa. [lpeAmnochiiKv BO3HUKHOBEHUS [apBUHM3MA.
JKusHb 1 HayyHas JeATebHOCTh Y. [lapBrHa.

[Bwxymme cuibl 5BomoLuu BUAoB 1o Y. [lapuHy (BbICOKas HMHTEHCUBHOCTb
pa3MHO)KeHHUs] OpraHM3MOB, Hacje[CTBeHHas H3MEeHUYMBOCTb, Ooprba 3a CyllecTBOBaHUe,
eCTeCTBEeHHBIM U UCKYCCTBEHHBIN 0TOOP).

Odopmnenne cuHTeTMYeckord Teopuu »3Bomotmu (CT3). HelTpanpHasi Teopust
sBosmoLu. CoBpeMeHHasi 3BOJIIOL[MOHHAsE Ovosiorvs. 3HaueHHe SBOJIFOLMOHHOW TEeOpUH B
(hopMHpOBaHNY eCTeCTBEHHO-HAYYHOM KapTUHbI MUpa.

LeMoHCTpaLuu:

[Toptpetsl: Apuctotensb, K. JIunneit, K. Jlamapk, J. Cent-Unep, XK. KroBbe, Y.
HapsuH, C.C. UetBepukos, V.. IImanwrayseH, [1. XongeriH, 1.K. bensies.

Tabmuip! 1 cxembl: «CucteMa >kuBoi Tipupo/sl (o K. JIuHHE0)», «JIeCTHULA )KUBBIX
cymectB (o Jlamapky)», «MexaHu3M (GOpPMUPOBaHUSI TIPUCTIOCOOEHHE y pacTeHUud |
JKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyTewectsust Y. [lapBuHa», «Haxonku
Y. HapBuHa», «®opmMbl 60pbOBI 3a CyljecTBoBaHHe», «Ilopoabl romybeii», «MHoroobpasue
KyJbTYPHBIX ()OPM KarycTbl», «[IopoAbl JOMAIlHMX >KUBOTHBIX», «CxemMa oOpa3oBaHUS
HOBbIX BHJOB (1o Y. [lapBuHy)», «(CxemMa COOTHOLLUEHUS] JBWKYIIUX CHI 3BOJIFOLIUN»,
«OCHOBHBIE TI0JIO’KeHUSI CUHTETUUYECKOU TeOPHUH 3BOJIIOLIUN».

Tema 2. MUKpPO03BOJIIOLIHUA U €é pe3y/bTaTbl.

[Tonynaums Kak 371eMeHTapHas efuHMULA 3BOMOLMU. CoBpeMeHHble MeTO/bl OLeHKU
reHeTHYeCKOro pa3Hoobpasusi M CTPYKTYPhl MOMyJsALui. V3MeHeHre reHO(MOHAA TIOMYISLUANA
KaK 3/IeMeHTapHOe 3BOJ/IFOLMOHHOe siBjleHHe. 3aKOH I'eHeTU4eCcKoro pasHosecus K. Xapauy,
B. Baiinb6epra.

OnemeHTapHble (GaKTOpPbI (ABMXKYIME CUJIbI) 3BOJIOLUU. MyTallMOHHBIA TpoLecc.
KombuHaTiBHasi U3MeHUMBOCTh. [lpeiid) TeHOB - ciydaliHble HeHarpaBjieHHble W3MeHeHHs
YyacToT asiesielt B momy/siusix. DPdeKkT ocHoBaTesnss. Murpauuu. M30/siys TOMYJISILIWIA:
reorpaduueckas (MpocTpaHCTBeHHasi), OMooruueckasi (pernpoaAyKTHBHAs).

EcrectBeHHbIII 0TOOD - HampaB/sOLMK (aKTOp 3BOMOLMH. POPMBI €CTeCTBEHHOTO
oTOopa: ABWXKYILUH, CTaOMIU3UPYIOLIHIN, Pa3pbIBAOLIUKA (AU3pYyNTUBHBIN). [10/10BOM OTOOP.
Bo3HMKHOBeHNe M 3BO/FOLMS COLMAIbHOIO NOBE/IeHNs] )KUBOTHBIX.

I[TpucriocobeHHOCTh OPraHM3MOB KaK pe3y/bTaT MHUKPO3BOJIIONMK. B0O3HHUKHOBeHHe
npucriocobnennii 'y opraHusmMoB.  Apomopdo3bl M HUAWoajanTaluu.  [Ipumepsl



TIPUCITOCODO/IeHNI Yy OpraHu3MoB: Mopdosioruueckre, (U3N0NIOTHUECKHe, OMOXUMUYeCKUe,
noBefieHueckre. OTHOCUTEbHOCTh NPUCIIOCO0/IEHHOCTH OPraHU3MOB.

Buji, ero KpuTepur U CTPyKTypa. Bugoobpa3oBaHue Kak pe3y/bTaT MUKPO3BOJIIOLUH.
W3onsaiust - KmoueBod ¢akTop BuAooOpazoBaHus. Iyt W crocobbl BUZ00Opa30BaHUS:
anioraTpuueckoe (reorpadrueckoe), CUMIaTpUuecKoe

(3KO/IOTHYECKOe), «MIHOBEHHOE» (TIONUTIIONAU3aLIvs, THopuan3aius). JmiTebHOCTh
3BOJIFOLIMOHHBIX MPOLIECCOB.

MexaHn3Mbl (hOpMHPOBaHUs OMOIOTHUYECKOT0 Pa3HO00pasusl.

Ponb 3BOMIOLMOHHON OWOMIOTMM B pa3paboOTKe HAyuHBIX METOJ0B COXPAaHEHWUs
6uopa3zHooOpasusi. MUKpPO3BOMIOLIMSI ¥ KO3BOJIIOIMS MAapa3sUTOB M UX XO0351eB. MeXaHH3MbI
(hopmMHpOBaHKs YCTOMUMBOCTH K aHTUOMOTHKAM U CrIocoObI 60pBOBI € Hel.

HJeMoHcTparmu:
[Toptpets!: C.C. YeTBepukos, 3. Marip.
Tabuiibl U cxeMbl: «MyTal[MOHHasi U3MEHUMBOCTb», «[IomyisuoHHas CTPyKTypa

Buzla», «CxeMa MposiBlieHUs] 3aKoHa Xapau-BaiiHOepra», «/IBWOKyIMe CHJIbI 3BOJTIOL[UM»,
«3JKoyornueckast 30U TIOMyJ/ISIIMi CeBaHCKOUW ¢opem», «['eorpaduueckass M30sLusA
JIUCTBEHHUIIbI CUOMPCKOW W  JIMCTBEHHWLbI /1aypCKoi»,  «[IOMy/siiiMOHHBIE  BOJTHBI
UKC/IEHHOCTH XWII[HUKOB U XepTB», «Cxema /IeHCTBUSI eCTeCTBEeHHOro 0TOopa», «POpMbI
OopeOBbI 3a CylecTBOBaHWe», «HIYCTPUATBHBIA MelaHu3M», «KuBble HCKOMaeMble»,
«ITOKPOBUTEIbCTBEHHAs] OKpacKa >KUBOTHBbIX», «[Ipeayrpeskzaroiias OKpacKa >KUBOTHBIX»,
«DuU3nonoruyeckKue aflanTalym», «[TpucriocobieHHOCTh OpraHu3MOB u eé
OTHOCHUTEeIbHOCTh», «KpuTepumn Buza», «BUIbl-IBOMHUKW», «CTPYKTypa BHUJa B MPUPOJE»,
«Cnocobsl  BUJ000pa3oBaHusi», «l'eorpaduueckoe  BHAOOOpa3oBaHHEe TPEX  BHUOB
JIAH[BIIIeH», «KOIOTHYeCKoe BUI000pa30BaHNe BUIOB CHUHULD, «IIOMUTIIIONbI pacTeHU»,
«KanycTHo-peieuHbIii THOpU/I».

O6opyaoBaHue: repbapuy pacTeHUM, KO/UIEKIIMYA HACEKOMBIX, uydesia ITHIL] U 3Bepel ¢
TIpUMepaMH Pa3/InYHbIX MPUCIIOCOO/IeHNH, uydesia MTUI] U 3Bepel pa3HbIX BUOB, repbapuu
pacTeHuii 6JIU3KUX BHUOB, 00pa30BaBIIIMXCS PA3/TMUHBIMUA CITIOCOOAMH.

JlabopaTopHas paboTa «BbIsiB/ieHHe W3MEeHUMBOCTH Y 0COO€el 0JJHOTO BUIa».

JlabopaTopHasi _pabora «[IpucrocobmeHuss OpPraHU3MOB YW WX OTHOCHUTE/bHAs
1]e71eco00pa3HOCThb».

JlaboparopHas paboTa «CpaBHeHHe BIIOB 110 MOP(OIOrHUeCKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/IIOL{MA U eé pe3y/1bTaThl.
Metogpl u3yueHHs MakpO3BOJIIOLMU. [lajieOHTONOTMUECKWe MeTOAbl W3yueHUs
sBosiroLuu. [lepexoiHblie OpPMBI U UiOreHeTHYeCcKue psiZibl OpraHU3MOB.

Buoreorpaduyeckre metozibl u3yueHus 3BositoLMM. CpaBHeHue ¢ropbl U (hayHbI
MaTepUKOB 1 0CTPOBOB. broreorpaduueckue obsiactu 3emMau. BUabi-sHAEMUKU U PeTUKTHI.

OMmOpuonoruueckie W CPaBHUTE/bHO-MOP(OJIOrMUeCKHe  MeTOAbl  H3yUeHUst
3BOMOLMHK. ['eHeTMUeCKHe MeXaHW3Mbl 3BOJIIOLIMA OHTOTeHe3a U TOSIBJIEHHs SBOJIFOLIMOHHBIX



HOBIIIECTB. ['OMOJIOTHYHbIE Y aHAJIOTUYHbIE OpPraHbl. PyauMeHTapHbIe OpraHbl M aTaBU3MBbI.
MonekyasipHO-TeHeTHUeCcKrue, OWOXMMHUUeCKWe W MaTreMaTUueckue MeTOAbl H3yUeHUst
3BOJTIIOIMM. ['oMosiornuHble TeHbl. COBpEMEHHbIE METO/bl TOCTPOEHHS (HUIOTeHEeTHUECKUX
JlepeBbeB.

XPOMOCOMHI)IE MYTallMX U 3BOJIIOLIUSA T€HOMOB.

OOmme 3akOHOMEepHOCTH (TIpaBWIa) JBOMIONMUA. HeoOpaTMMOCTb  3BOJIOLUM.
ApanitvBHasi pajiauys. HepaBHOMepHOCTh TEMIIOB SBOJIFOLIUM.

JeMoHcTparuu:
[Toptpetsl: K.M. B3p, A.O. KoBanerckuii, ®. Mrosnep, 3. ['eKKesib.

Tabmunpl u  cxembl: «®PUIOTeHETUYECKUN Psif  JIOMIAAW», «ApPXEeOoNTepUKC»,
«3Bepo3yOnie siepbl», «Creroiedansi», «PuHMOMGUTEY, «CeMeHHbIe TariOpOTHUKHY,
«buoreorpaduueckre 30HBI 3emsin», «/lpelid KOHTUHEHTOB», «PenukTbl», «HauanbHbie
CTafuu SMOpPHOHANBHOTO Ppa3BUTHSI TI03BOHOYHBIX JKUBOTHBIX», «[' OMOJOrMuUHBIE U
aHAJIOTUYHBbIE OPraHbl», «PyIUMeHTbI», «ATaBU3MbI», «XPOMOCOMHbIE HAbOOPHI ueOBeKa U
1IMMIaH3e», «['JlaBHble HarpaB/eHus 3BOJIIOLUN», «OO0I111e 3aKOHOMEPHOCTH 3BOTIOLIUN».

Ob6opyoBaHUe: KOJIIEKLUY, repbapuu, MYJISDKA HUCKOTIaeMbIX OCTAaTKOB OPTaHK3MOB,
MYJISDKU TOMOJIOTUYHBIX, aHa/IOTUUHBIX, PYJUMEHTapHbIX OPraHOB M aTaBM3MOB, KOJUIEKL[UH
HaCeKOMBIX.

Tema 4. ITpoucxoxieHre U pa3BUTHE )XU3HU Ha 3emJie.

HayuHble TMIIOTe3bl TIPOMCXOXKAEHUS >KU3HU Ha 3emsie. AOWOreHe3 W TIAHCTIEPMUSI.
[loHayuHble MpezCTaB/eHUsI O 3apOXK[EHUM >KU3HU (KpealMoHM3M). ['MIioTesa mOCTOSIHHOIO
CcaM03apOoXKJeHUst KU3HU U eé onposBepkeHue omnblTaMu P. Peau, JI. Criasuianuanu, JI
[MTacTepa. ITporcxoxgeHre >KU3HU U aCTPOOUOIOTHS.

OcHOBHbIe 3Tambl HeOpraHWueckoWl 3BooLMU. IlnaHetapHas (reosioruueckas)
IBOJIIOLMS. XUMHMUecKasi 9BOIIOLMS. AOHOreHHbIM CHUHTe3 OpraHUYeckKuX BeILecTB W3
Heopranndeckux. Ombit C. Munnepa u I'. FOpu. Obpa3oBaHue MoMMepoB M3 MOHOMEDOB.
KoariepBatHass rumorte3a A.M. OmapuHa, TUIOTe3a TepBUYHOrO OysiboHa /[l. XosjeiiHa,
reHeTnyeckasi ruroresa I'. Ménnepa. Pubo3umer (T. Uek) m rumoresa «mmpa PHK» V.
I'nnbepra. @opmupoBaHre MeMOpaH U BO3HUKHOBEHHE TIPOTOK/IETKH.

WUctopusi 3eMau U MeToAbl €€ wu3yueHusl. VIcKomaeMble OpraHW4yecKue OCTaTKU.
FeoxpoHosoruss u e€é MeToAbl. OrTHoOcuTenbHasi U abCOMIOTHas TeOXPOHOJIOTHS.
['eoxpoHOnOrMueckas 1IKasa: 30Hbl, 3pbl, IEPHUO/IbI, STIOXH.

HauanbHEble sTanbl OpFaHquCKOﬁ SBOJIFOLIMHA. ITosBnenue u 3BOJIFOLIMA MMEPBBIX

KJIeTOK. OBoyoLus MeTabosmm3ma. Bo3HHMKHOBeHue TmiepBbIX 3KocvcTeM. CoBpeMeHHbIe
MUKPOOHble OMOIIEHKM Kak aHajlor TepBbix Ha 3emse coobijectB. CTpPOMaTO/UTHL
ITpoKapuOThI U 3YKapUOTHI.

[TpoucxosxaeHue 3yKapuoT (cuMOroreHe3s). DBOJTIOLMOHHOE TTPOUCXOXK/eHNEe BUPYCOB.
[TpoucxokfeHre MHOTOK/JIETOUYHbIX OpPraHMW3MOB. BO3HUKHOBEHHEe OCHOBHBIX TPYIIII
MHOTOK/IETOUHBIX OPTaHU3MOB.



OcCHOBHBIe 3Tanbl BOJIIOLMMU BBICIIMX pacTeHU. OCHOBHbIE apoMOP(O3bl PaCTEeHUH.
Bbixos pacrteHuii Ha cyuly. IlosiBjieHMe CIIOpOBBIX pacTeHHMH M 3aBOeBaHMe WMHU CYILU.
CemeHHble pacTeHust. [IponcxoxkieHre [JBETKOBBIX paCTeHUM.

OcHOBHbIE 3Tarbl BOJIIOLIUU XKUBOTHOTO MUpa. OCHOBHBbIE apoMOpPG03bl KUBOTHBIX.
Benzckast hayHa. KemOpuiickuii B3pbIB - TIOSIBJIEHHE COBPEMEHHBIX THUTIOB. [1epBble XOp/I0BbIe
JKUBOTHble. JKU3Hb B BOZle. ODBOMIOIMS TIO3BOHOUHBIX. [IpoucxoxkaeHue ampubuii u
pentunuii. [IporcxokjeHre MIEKOMUTAMMX W NTUL. [IpuHIuN KarouyeBoro apomopdo3sa.
OcBoeHue 6eCTI03BOHOUHBIMU U TTI03BOHOUYHBIMU KUBOTHBIMU CYIIIU.

Pa3BuTHe XuM3HM Ha 3emsie 1O 3paM U TepuUofaM: apXei, MPOTepO30H, Taseo30u,
Me3030#, KaiHO30M. OOijasi XapakTepucTHKa KIMMaTa W TeoJ0THYeCKHX TIPOLIeCCOB.
[TosiB/ieHWe 1 pacLiBeT XapaKTepHbIX OPraHU3MOB. YT/ie00pa3oBaHue: ero YCI0BUS U BIUsSHUE
Ha ra3oBblii cOCTaB aTMOC(ephl.

MaccoBbie BBIMUPAHUS - SKOJIOTHUECKUe KPU3UCHI MPOLLIOro. [IpUUMHbI U Clie[iCTBUS
MacCOBBIX BhIMHpaHui. CoBpeMeHHbIN 3KOJI0rMUeCcKUi KpU3uc, ero ocobenHocty. [Ipobnaema
coxpaHeHUst bropa3HO0Opa3sus Ha 3emiie.

CoBpeMeHHasi CHCTeMa OpPraHMYecKOro Mmwupa. [IpuHLMIIBI  K/IacCUpUKaLA
opraHusMoB. OCHOBHbIe cCCTeMaThUYeCcKe IPyIIibl OpraHu3MOB.

JeMoHcTparmu:

[Toptpeter: ®@. Penu, JI. Cnamnanyanwy, JI. ITacrep, .. Meunukos, A.A. Onapun, /.
Xongeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipr 1 cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa 1o
M3yUeHUI0 CaM03apoKJeHus »u3Hu», «Cxema ombita C. Mwuanepa, I'. FOpu», «3Ttarmbl
HEOpPraHWuecKou 9SBOMIOLUM», «['eoXpoHo/OrMyeckasi IiKana», «HauanbHble —3Taribl
OpraHUueckou HBomolun», «Cxema o00pa3oBaHUSI 3yYKapuUOT MYyTEM CcUMOHOreHe3a»,
«CuctemMa »KuMBOM TmipupoAbl», «CTpoeHre BUpyca», «Apomopd0o3bl  pacTeHuil»,
«PunnoduTe», «OAHOKIETOUHBIE BOAOPOCIN», «MHOTOK/IeTOUHbIE BOJOPOCN», «MXU»,
«[TanmopotHuKkW», «['o/0cemMeHHble pacTeHUs», «OpraHbl I[BETKOBBIX pacTeHMi», «Cxema
pa3BUTUS JKUBOTHOT'O MHpa», «Apomopdo3bl JKABOTHBIX», «[IpocTeiimme»,
«KwuieunomnosoctHeie», «IImockue uepBu», «UneHUCTOHOTHE», «PbIObI», «3eMHOBOZIHBIE»,
«[Ipecmbikarompecs», «IItnup», «Maekonuraroye», «Pa3BUTre )XU3HU B apXeHCKOU 3pe»,
«Pa3BuTHe XW3HU B TIPOTEPO30HCKON 3pe», «Pa3BuUTHe >XM3HH B T1a/le030HCKON 3pe»,
«Pa3BuTHe JKU3HM B Me3030MCKON 3pe», «Pa3BUTHe JKM3HM B KalHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTeMa OpPraHu4YecKoro MUpa».

Ob6opyznoBaHue: repbapuyl pacTeHWH pPa3/MUHBIX OT[EJ/OB, KOJUIEKL[UM HACEKOMBIX,
B/Ia)KHbIE TIperaparbl >KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKL[UM MIJIOKOXKHX, CKeJIeThI
M03BOHOUHBIX JKMBOTHBIX, Uydesa INTHUL] M 3Bepeil, KO/JIeKLMM OKaMeHe/J0CTel, I0JIe3HbIX
VICKOTIaeMbIX, MYJISPKA OPraHUYeCKHUX OCTaTKOB OPraHU3MOB.

BupTtyanbHas naboparopHas pabora «MogenupoBaHre OmnbITOB Musuiepa-FOpu 1o
M3y4eHHI0 abMOreHHOTO CHHTe3a OpPraHMYeCKUX COeJIMHEHUH B TIepBUYHON aTMocdepe».

JlabopaTopHasi pabora «lV3yueHHWe W OIMHCAHHWE WMCKOIMAEMbIX OCTaTKOB /JPEBHUX
OpraHU3MOB».



[IpakTueckas pabora «lM3yueHue 0cOOEHHOCTEM CTpPOEHMsI pacTeHWH pa3HbIX
OTZe/I0B».

[IpakTueckas pabora «M3yueHune ocoOeHHOCTeld  CTPOeHHsS]  TO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxieHue yeji0BeKa - aHTPOIOreHes.
Paspenel 1 3aauM aHTPOIO/IOrMKU. MeTo/ibl aHTPOII0J/IOT UK.

CraHoB/IeHYe TIpe/CTaB/IeHUH O MPOUCXOKEHUU YesloBeKa. PenmrrosHele BO33peHusl.
CoBpeMeHHbIe HayYHbIE TEODUU.

CxofCTBO Ye/ioBeKa C JKUBOTHbIMU. CuUCTeMaTHuyecKoe TIOJIOKEHUE 4YesioBeKa.
CBuUjleTe/IbCTBA CXO/ICTBA UeJIOBeKA C JKUBOTHBIMU: CpaBHUTE/bHO-MOP(OIOruueckue,
smbpuoniornyeckue, GU3noI0ro-onoxuMrueckue, osegeHueckre. OTIMUMs YeoBeKa

OT )XUBOTHBIX. HPHMOXO)K,ZLEHI/IE " KOMILJIEKC CBSAA3daHHBIX C HUM IMPU3HAKOB. PasBurtue
I'OJIOBHOT'O MO3rad 1 BTOPOﬁ CUTHA/IbHOM CHUCTEMBI.

HOewkyiue cunbl  (akTopel) aHTpOIIOreHe3a: OWOJOrMYecKWe, COL[MabHbIE.
CooTHorlieHre OHUOJIOTMUeCKUX U COIUATBHBIX (DAaKTOPOB B aHTPOIIOTe€He3e.

OCHOBHBIE ~ CTaAWM  aHTpOTOreHe3a. PaHHWe  uesoBeKOOOpa3Hble  00e3bsSHBI
(TPOKOHCY/IBI) U PaHHUE TIOHTH/IBI - 00I[Me TIpeJKH 4YesloBeKOoOoOpa3HbIX 00e3bsiH U JTHO/IeH.
ABcTpanonuTeku - ABYHOTHe TIpeJKU mrofie. YenoBek yMesbiii, TepBble W3TOTOBIEHUS
opyaui Tpyza. UesnoBek MpSAMOXOASIIUA M TepBbIM BbIXOA o€ 3a mipefenbl AQpUKU.
YenoBek Treliienb0eprckuii - oOmME TIPeIOK HeaHAEPTalIbCKOrO Ye/oBeKa U 4YesloBeKa
pasymHoro. YenoBek HeaH/epTalbCKUM KakK BUJ JOJeN XOJOAHOro KiauMara. YenoBek
pa3yMHbIi COBPEMEHHOTO TWIA, [€HUCOBCKHM Ue/IOBeK, OCBOeHHWe KOHTHMHEHTOB 3a
ripefieiaMu Apuku. ITaneoreHeTHKa U rajeoreHOMUKa.

OBOIOLIMS COBPEMEHHOTO ueyioBeKa. EcTecTBeHHBI 0TOOD B MOMyJISLUSAX UYeT0BeKa.
MyTalyoHHbIl npoLecc U noaumMopgusMm. [lonynsioHHble BOJHEBIL, Jpei( reHOB, MUTpaLys
1 «3¢deKT OCHOBaTe/Is» B MOMYJISALUSAX COBPEMEHHOTO YesloBeKa.

UenoBeueckue packl. [ToHsiTve o pace. bBosblive pacel: eBporneorjHast (eBpasuiickasi),
aBCTpasio-HerpouHasi (9KBaTopHaabHasi), MOHTO/IOUIHast (a3MaTCKO- aMepuKaHCKas). Bpems
W TyTU paccesieHus uejioBeKa M0 TaHeTe. EAWHCTBO uenoBeueckux pac. HayuHas
HECOCTOSITEJILHOCTh ~ pacu3Ma. [Ipucriocob/eHHOCTh uelioBeKa K Pa3HbIM  YCIOBUSIM
OKpy>Katolei cpefibl. Biusinue reorpadudeckoii cpefipl U Apetidha reHOB Ha MOPGOJIOTHIO U
(b1310JIOTHIO UesloBeKa.

MeXXIUCIUTUIMHAPHBIE MeToZAbl B (u3nueckoil (OMOJIOrHUYecKoi) aHTPOITOJIOTHH.
OBOJIIOLIMOHHASL ~ AQHTPOTIOJZIOTUSI Y TIa/Ie0AHTPOTIONIOTUST  UeJIOBeUECKUX  TTOMYJISLIUMA.
BuocoranbHble  UCCAeOBaHUS TIPUPOAbI  uejlioBeKa. VlccienoBaHue — KO3BOJIIOLIUN
610/I0TMUeCKOr0 U COLMaIbHOTO B YeJIOBEKe.

JemMoHCTpaLuu:
[Toptpetsi: Y. lapBuH, JI. Jluku, .. Porunckuii, M.M. I'epacumog.

Tabmupl U cxembl: «MeToAbl aHTPONONOrMK», «['OJIOBHOM MO3r yesioBeKa»,
«YenoBekoobpa3Hble 00e3bsiHbI», «CKeseT uesioBeKa M CKesleT IIMMIIaH3e», «PyJuMeHTHl U
aTaBU3MbI», «[IBIIKYILI[e CUJIbI AHTPOIIOreHe3a», « DBOJIFOLMOHHOE IpeBO Ye/I0BeKa»,



«ABcTpanonuTek», «YenoBek ywmenbi», «UesoBeK MPIMOXOASIMMMN», «IleHUCOBCKUN
yenoBek» «HeaHpgepranblpl», «KpomaHbOHLBI», «IIpegku desoBeKa», «ITarbl 3BOHOLIUA
yejioBeKa», «Pachkl ueioBeKa».

OOopyzoBaHue: MyJsDKM OKaMeHe/IOCTel, TIpeJIMETOB MaTepuasbHON KY/bTYphl
MpeJKOB uejioBeKa, pernpoAyKuuu (cdortorpadguu) KapTuH C MHGONOTUUECKUMH U
6ubsielickuMM Cro’KeTaMH TIPOMCXOJKZeHHsl YesioBeKa, (oTorpaguu HaxO[OK HCKOMaeMbIX
OCTaTKOB Ye/iIoBeKa, CKesleT uesioBeKa, Mo/ie/lb ueperia uejioBeKa 1 uepera II1MIlaH3e, MO/ie/Tb
KHCTH YyesioBeKa U KMCTH IIMMITaH3e, MO/ZIe/IM Topca MpeJKOB uesioBekKa.

JlaboparopHasi pabota «V3yueHrne o0cOOeHHOCTell CTpOeHMsI CKesleTa uYesioBeKa,
CBSI3aHHBIX C TIPSIMOXO’KAEHHEM».

[TpakTryeckas pabora «/3yuyeHue 3KOIOTUUECKHUX ajalTal[di ueoBeKay.

Tema 6. OkKojormss - Hayka O B3aUMOOTHOLUEHHMAX OPraHM3MOB H

HaI0OPraHU3MeHHbIX CHCTeM C OKpY)Kaloliel cpe/ioii.

3apox/eHre W pa3BuUTHe 3Kojoruu B Tpyjax A. I'ymbosbara, K.®d. Pymwe, H.A.
CeseprioBa, 3. I'ekkens, A. Tencnu, B.H. CykauéBa. Paszesnsl v 3amauu 3kosioruu. CBs3b
5K0JIOTHH C IPYTMMH HayKaMHU.

Mertozpb! 3Kosioruu. [TosieBbie HabMOAeHUS. DKCIIEPUMEHThI B 9KOJIOTUU: TIPUPOJHbIE U
naboparopable. MogenmupoBaHie B 9KOJOTMH. MOHHWTODHHT  OKPY’KaloLed Cpejbl:
JIOKaJIbHbIH, peruoHabHbIN U r7100a/TbHbBIN.

3HaueHUe KOJIOTUYeCKHX 3HaHUM /71 uesioBeKa. JDKOJIOTHUecKoe MUPOBO33peHute Kak
OCHOBa CBsi3eil ueyioBeyeCTBa C MPUPOZAOH. PopMHUpOBaHME 3KOTOTUYECKOW KYJIbTYPbI H
5K0JIOTMUeCKON rpPaMOTHOCTH Hace/leHMsl.

JemMoHCTpaluu:

[Moptpetsr: A. T'ymbonbar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkenb, A. Tencnu, B.H.
Cykaués.

Tabmuier ¥ cxembl: «Pa3fesibl  3Komorum», «MeToasl 3Ko/orun», «Cxema
MOHUTODHHIA OKPY>KaloLLlel Cpesbl».

JlabopaTopHas pabota «V3yueHre MeTO/I0B 9KOJIOTHUECKUX UCC/IeI0BaHH».

Tema 7. OpraHu3msbl U cpeia 00MTaHUS.

Okosiornyeckde (akTopbl UM 3aKOHOMEPHOCTH uX JelcTtBus. Kraccudukarus
9KOJIOTUUeCKUX  (pakTOpoOB: abuoTHMUecKrWe, OUOTUYECKHe, aHTpororeHHele. O6iue
3aKOHOMEPHOCTH JIeHCTBUS 3Kosioruueckrx (akropos. [TpaBuno munrmyma (K. [npeHress,
FO. JInbux). TonepaHTHOCTb. OBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckre ¢dakrtopel. CBeT Kak 3Komoruueckuid (akrtop. [lelicTBHe pa3HBIX
YUYaCTKOB COJTHEUHOTO CIreKTpa Ha OpraHu3Mbl. OJKOJOTMYeCcKWe TpYMMbl pacTeHUud u
JKUBOTHBIX T10 OTHOILIEHUIO K cBeTy. CUrHa/IbHasi pojib cBeTa. POTONepruoaun3m.

Temneparypa Kak 3Kojoruueckuii daktop. [eiicTBue TemmepaTypbl Ha OpPraHU3MBbI.
[To¥iKunoTepMHble ¥ TOMOMOTEPMHbIE OpraHWU3Mbl. OBPUTEpPMHbIe U CTEHOTEPMHBIE
OpraHU3MBI.



BraxHOCTb Kak 3Kosoruueckuid aktop. [Iprucnocobienrs: pacTeHuit K MoJiepKaHuio
BogHOro GanaHca. Knaccudukanusi pacTeHMi 1Mo OTHoIIeHWIO K Boge. I[Ipucnocobnenus
JKMBOTHBIX K U3MEHEHUI0 BOJHOTO peXkuma.

Cpe,qbl obuTaHus OpraHM3MOB: BOJJHAsA, HA3€MHO-BO3yIlIHAA, TTIOUYBEHHaAa, F]IYGI/IHHaH
MoAII0YBE€HHAsdA, BHYTPHUOPraHW3MeEHHasd. DU3UKO-XUMHUUeCKHe 0COOeHHOCTH cpen obuTaHus
OpraHrn3MoOB. HpI/ICHOCO6IIeHI/IH OpPraHM3MOB K >XM3HU B PA3HBIX Cpe/idX.

buonornueckve puTmbl. BHelllHue M BHyTpeHHMe PUTMbl. CyTOUHble U TOJWYHbIE
putMbl. [Tprcrocob1eHHOCTh OPraHM3MOB K Ce30HHBIM M3MEHEeHHSIM YC/IOBUH JKU3HU.

’KuzHennsle ¢opmbl opraHu3MoB. [ToHsITHe 0 )KU3HeHHOU ¢opme. JKr3HeHHbIe (HOPMbI
pacTeHuii: JiepeBbsi, KYCTapHUKH, KyCTapHUUKH, MHOTOJIETHHE TpaBbl, O/HOJIeTHUE TpPaBbl.
JKusHeHHble (OPMBI KMBOTHBIX: THAPOOMOHTBI, T€OOMOHTHI, a3poOMOHTHL. OcobeHHOCTH
CTpoeHMsI ¥ 06pa3a >KU3HMU.

buotnueckne dakropel. Bugbl OHMOTHYECKUX B3aUMOJEMCTBUIN: KOHKYDeHLIHS,
XMI[HUUECTBO, CUMOMO03 U ero (opmbl. [TapasuT3m, Kooreparius, MyTyain3M, KOMMEHCa/TU3M
(KBapTHpaAHTCTBO, HaxjaeOHHUYecTBO). HeTpoduueckue B3auMOeHCTBUS  (TOIHMYECKHeE,
tdopuueckue, pabpuueckue). 3HaueHHe OUOTHMUECKUX B3aWMO/ENCTBUM /il CYI[eCTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpUHIUT KOHKYPEHTHOTO UCK/TIOUeHHSI.

[emoHcTparuu:

Tabmuiel W cxembl:  «DKojiorudeckue  (akTopbl», «CBETOBOH  CITEKTP»,
«ODKOJIOTUYeCKUe TPYIIIbl )KUBOTHBIX T10 OTHOLLIEHUIO K CBETY», « TeIryIOKpOBHbIE )KUBOTHBIE»,
«XOI0JHOKPOBHbIE JKUBOTHBIE», «DHU3MO/TIOTUUeCKUe aJjanTalyud >KUBOTHBIX», «Cpenbl
o0uTaHUsI OpraHU3MOB», «buo/orUUecKue pUTMbI», <«KU3HEeHHbIe (OPMBI pacTeHUi»,
«)KusHeHHble (hOpPMbI KUBOTHBIX», « DKOCUCTEMa IIMPOKOMCTBEHHOTO Jiecay», «KOCHUCTeMa
XBOMHOro Jeca», «Llemu nuranus», «XuiHudectBo», «[lapa3sutusm», «KoHKypeHLUsI»,
«Cumbuo3s», « KoMMeHcaIu3M».

Ob6opyoBaHue: repbapuM pacTeHUH W >KUBOTHBIX, MPHUCIIOCOO/IEHHBIX K BIIHASHUIO
Pa3/IMUHBIX JKOJIOTUYECKUX (hAaKTOpPOB, TrepOapuu CBETOMIOOUBBIX, TEHeMIOOUBBIX U
TeHEeBBIHOC/IMBBIX PACTEeHUM, CBETO/IFOOMBLIE, TeHe/M00NBbIe U TEHEBBIHOC/MBbIE KOMHATHBIE
pacTeHus, repbapuM W KOJIIEKIIUM TeTUIO/IOOMBBIX, 3UMOCTOHKHX, MOPO30yCTONUHBBIX
pacTeHWid, uydyesa TTHUL] U 3Bepel, repbapuy pacTeHUM, OTHOCSIIUXCS K TUrpPOGUTaM,
KcepoduTaMm, Me3ohuTaM, KOMHATHBIE PACTeHUS JAHHBIX TPYII, KOJIJIEKIIMUA >KUBOTHBIX,
o0OHTaIOIMX B pa3HbIX CpejjaX, repbapuu M KOJIEKLIUK PAaCTeHUM W >KUBOTHBIX, 00/1a/]ar0IInux
yepTamMy TPUCIIOCOO/IEHHOCTH K Ce30HHBIM HW3MEHEHWsIM YC/IOBHUM >KU3HU, repOapuu U
KOJIJIEKIIMA PACTeHUM U YKUBOTHBIX Pa3/IMUHBIX JKU3HEHHBIX (HOpM, KOJUIEKLIMH >KUBOTHBIX,
YUaCTBYIOIIMX B pa3/IMUHBIX OMOTUUECKUX B3aU M Off €l CTBUSIX.

JlabopaTopHasi paboTa «BrisiB/ieHHe TTprUcriocob/ieHrii OpraHU3MOB K BJMSIHUIO CBETa».

JlabopaTopHasi pabora «BbisiBieHHe MPUCTOCOO/IEHUM OpraHu3MOB K B/MSIHUIO
TeMIlepaTypbi».



JlaboparopHasi paboTa «AHaTOMHUeckre OCOOEHHOCTH paCTeHW W3 pasHBbIX MeCT
obuTaHus».

Tema 8. DKo/10rUsi BUJI0B U MOMY/IALUM.

OKOJ/IOTUUECKHUEe XApPaKTEPUCTUKHM MONyasaiud. I[lonynsius Kak —Ouosjoruueckas
cuctema. Pojib HEOAHOPOJHOCTH Cpefibl, pU3nUeckux 0aphepoB W ocobeHHOCTel GHoorUn
BUZIOB B (DOPMHUPOBAHUM TIPOCTPAHCTBEHHOW CTPYKTYPbI mony/siiyidi. OCHOBHBIE TTOKa3aTeln
TIOTTY/ISIL[UM: YHCIEHHOCTh, TUIOTHOCTb, BO3pACTHasi W TIOJIOBasi CTPYKTYypa, POKIAeMOCTb,
TIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUS.

JKosnoruueckasi CTpyKrypa nomnyasaiuu. OLeHKa YdCc/IeHHOCTH MonyJ/siuu. [IuHamuka
MONy/ISIMM U eé peryasauus. buorhueckuy mnoTeHuyan nomnynasauyuyd. MogenrpoBaHue
JVUHAaMHUKU momy/isituu. KpuBble pocTa UWC/IEHHOCTU TOMynsuuud. KpuBble BbDKUBaHUS.
Perynsuusi 4nc/IeHHOCTH TMOMNY/SLMKA: posib (aKTOPOB, 3aBUCAIIMX W He 3aBUCALUX OT
MJIOTHOCTH. JKOJIOTUUeCKHe cTpateruu BUA0B (T- U K-ctpaterun).

[TonsiTie 06 3SKomoruueckod Huie Buja. Mectooburanue. MHoromepHasi MOZe/b
skonornyeckor oy J1.M. XatunHcoHa. Pasmepsl sKonornyeckor HULIW. [ToTeHManbHas U
peanu30BaHHasi HULLY.

Buj kak cuctema nomyssiuid. Apeasbl BUOB. BUJbl U UX )KU3HEHHble CTpaTeruu.
OKOJ/IOTHYeCKHe SKBHUBA/IEHThI.

3aKOHOMEpPHOCTU TIOBEeJIeHHsI M MWrpalyid >KUBOTHBIX. buosiornyeckue WHBa3uM
Yy>kKepOo/iHbIX BU/IOB.

[deMoHcTparmu:
[Toptper: .M. XaTunHCOH.

Tabmuupl U CXeMbl: «JKOJIOTMYecKre  XapaKTepUCTUKWA  TOMYJIALUN»,
«[IpocTpaHCTBeHHasi CTPYKTypa TOMy/siliuv», «Bo3pacTHble MHUpamMUAbl TOMYJISLUANY,
«CKOpOCTh  3acejieHWsi TIOBEPXHOCTHM 3eM/IM pas3/M4yHbIMU OpraHusMamu», «Mogenb
sKosiornueckou Humm [I.1. XaTumHcoHa».

OO6opyoBaHue: Tepbapuy pacTeHUH, KOJUTEKIIUN )KUBOTHBIX.
JlaboparopHas pabora «[IpucrnocobeHus: ceMsiH paCTeHUH K pacCesieHrIo.

Tema 9. DKo0/10rus CO00IECTB. JKO/IOTHUECKHEe CHCTeMBbI.
CoobmiecTBa opraHu3MoB. broiieHo3 u ero cTpykTypa. CBsSI3M MeXKy OpraHM3MaMy B
buorieHo3e.

OKocuctemMa Kak OTKpbiTasg cucteMa (A.. Tencnn). DyHKUMOHa/IbHBIE O0KH
OpraHU3MOB B 3KOCHCTeMe: TMPO/YyLIeHTbl, KOHCYMeHThI, pefylieHThl. Tpoduueckre ypoOBHHU.
Tpoduueckue 1enu v cetd. A6roTHUecKre 6J10KU 3KocucTeM. [TOUBBI ¥ WIIbI B 9KOCUCTEMAX.
Kpyrosopor BeljecTB ¥ NOTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBIE TIOKa3aTe/d 3KocucTembl. buomacca wu MnpoayKyusi. OKOJIOTUUecKue
MmUMpamMu bl YHUCeJI, 6uomaccel u SHepruu.

HaripaBneHHbIe 3aKOHOMepHBIE CMeHbI CO00IIeCTB - cyKrjeccuu. [lepBuyHbIe



U BTOPUYHBIE CYKL[ECCHM M WX TPUYUHBL. AHTPONOreHHble BO3JEUCTBUSI Ha CYKLECCHUHU.
KiumakcHoe coobirjecTBo. briopa3sHooOpasuve M TO/IHOTa KPYroBOPOTa BeIECTB - OCHOBA
YCTOWYMBOCTH COODIIIECTB.

HpI/IpO,Z[HbIe 9KOCHCTEMBI.

AHTpOIIOreHHble 3KOCHUCTeMbl. ATrpO3KOCHMCTeMa. ArpoueHo3. Pazmuuust Mexay
aHTPOIIOTeHHBIMU Y NPUPOJHBIMU S3KOCUCTEMAaMH.

Ypbo3kocucrembl. OCHOBHbIE KOMIOHEHTBI ypOoskocucrem. ['oponckast ¢sopa u
(ayHa. CuHaHTpoOIM3alusi rOopoAcKoi (ayHbl. buosoruueckoe v X03siiCTBEHHOE 3HaueHUe
arpo3KoCHCTeM U YPOOIKOCUCTEM.

3aKOHOMepHOCTU (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJEWMCTBUM OPraHHW3MOB B
JKOCcHCTeMax. [lepeHOC SHePrUd U  BeIeCTB MEXIYy CMeXHBIMH 3KOCHCTeMaMHu.
YCTOWUMBOCTL OPraHW3MOB, TIOMY/SLUM W SKOCUCTEM B YCJIOBUSIX €CTeCTBEHHBIX U
aQHTPOTIOTeHHbBIX BO3/[eHICTBUM.

MeToz,0/10rMsl MOHUTOPYIHIA €CTeCTBEHHBIX Y aHTPOIIOT€HHBIX SKOCHUCTEM.
JeMoHcTpanmu:
[Toptpet: A.[l. Tencu.

Tabmupl u cxembl: «CTpyKTypa OHoOLieHO3a», «3JKOCHCTeMa IIMPOKO/IMCTBEHHOIO
jJeca», «OKOCHCTeMa XBOWHOIO Jeca», «@DyHKIMOHa/lbHblEe TPYIIIBI OpraHM3MOB B
sKocucTeMe», «KpyroBopoT BelecTB B 3KocucTeMe», «llenu mnuranus (macrbuiiHas,
JleTpUTHas)», «OKOJOryecKasi MMpaMu/a urcemn», «IDKOoJIoruueckass MpaMyza 6roMacchi»,
«3JKojIoruueckas nupamyfia sHeprum», «OOpasoBaHue 6osioTa», «[lepBUuHas CyKiecCHs»,
«BoccTaHoBieHKe jieca Iociie mnoskapa», «JKOocucTeMa o3epa», « ArpoLeHo3», «Kpyrosopor
BeIL[eCTB U [TOTOK SHEpPryu B arporjeHose», «IIpumepbl ypb03KoCHCTEM.

Ob6opypoBaHue: Tepbapuy pacTeHU, KOJIJIEKLIMA HAaCeKOMBIX, uydesia MTUL] U 3BepeH,
repObapuM Ky/JbTypPHBIX U AUKOPACTYIIUX paCTeHUH, aKBapUYM KaK MO/Ie/Ib 9KOCHUCTEMBI.

[TpakTryeckas pabora «V3yueHue u orvcaHue ypo0o3KOCHCTEMBI».

JlabopatopHasi paboTa «VI3yueHue pa3HOOOpasusi MeJKUX TTOYBEHHBIX U/IeHHUCTOHOTHX
B pa3HbIX IKOCUCTEMaXx».

OKCKypcusi «IKCKYPCHsI B TUIIMUHBIN OHOreorieHo3 (B AyOpaBy, Oepe3HsK, eJlbHUK, Ha
CYXO/I0JIbHBIM U/TK TIOMMEHHBIN TyT, 03€po, 600TO)».

IKCKYpCHs «DKCKYPCHsl B arpo3KocucTeMy (Ha MoJjie Wik B TEIVIMYHOE X0351CTBO)».

Tema 10. Buocdepa - riodanpHas 3IKocucTemMa.

Buocdepa - obuiennanerapHasi 060/10uka 3eM/H, Iie CyLIeCTByeT WK CyljecTBoBasa
»W3Hb. Pa3Butue rpezcrasieHnii o buocdepe B Tpyzax J. 3tocca. Yuenne B.U. BepHagckoro
o brocgepe. Obsactu 6uocdeps! 1 eé cocras. JKuBoe BelllecTBO 6H0Cdepb! U ero QyHKLMH.

3aKOHOMEpHOCTH  cyIriecTBoBaHusI  Ouocdeprl. OcobeHHOcTH OuMocdepbl  Kak
ry100a7bHOM 9KocHucTeMbl. [lnHaMu4yeckoe paBHOBecre B 6rocdepe. KpyroBopoThl BelecTs u
OuroreoxnuMHuUecKye IUK/IbI (Yraepo/a, a3ota). PUTMUUHOCTD siB/IeHHH B 6rocdepe.



3oHampHOCTh OWochepnl. IloHsTre o Ouome. OCHOBHbIe OWOMBI CYIIM: TYHZpa,
XBOWHbIE Jieca, CMeIlaHHble U IIMPOKOJUCTBEHHbIE Jieca, CTeNW, CABaHHbBI, MYCTBIHH,
TPOIHUUECKUE JieCa, BBICOKOTOpbsi. KiTMMar, pacTUTebHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CTpykTypa ¥ (QYHKIUS >KHUBBIX CHCTEM, OIleHKA WX PEeCYpPCHOTO TOTeHI[Hana Hu
6rocdepHbIX QYHKITHA.

JeMoHcTparmu:
[Toptpets!: B.. BepHagckui, 3. 3rocc.

Tabmuubr u  cxembl: «[eocdeprl 3emnn», «KpyroBopoT aszora B mpupoje»,
«KpyroBopot yriieposia B mpupojie», «KpyroBopot KHUcCI0poZa B Tipupofe», «Kpyroeopot
BOJIbI B TIPHpO/ie», «OCHOBHBIE OMOMBI Cyln», «Kmumartnueckue mosica 3emnu», «TyHapa»,
«Tatira», «CwmerianHbli nec», «llupokonucTBeHHbIN Jec», «Cremnb», «CaBaHHa»,
«[TycTbiHs», « Tponrueckuy nec».

O6opyoBaHue: repbapuy pacTeHHi pa3HbIX OMOMOB, KOJIEKIIUN KUBOTHBIX.

Tema 11. YesnnoBeK u OKpyxawlias cpeaa.
OKoJsiornyeckde KpU3WChI U WX TPUUYMHBL. Bo3jelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHWe BO3AYLIHOM cpefbl. OXpaHa Bo3/lyXa. 3arpsisHeHue BOAHOU cpefibl. OxpaHa

BOJHBIX peCypcCOB. PaBPYI_LIEHI/Ie TTOYBLI. OxpaHa IMOYBEHHBIX PeCypCOB. M3meHeHMe KaUMara.

AHTpOIOreHHOe BO3/€lICTBUEe Ha pacCTUTeNbHbIM U JKMBOTHBIM Mup. OxpaHa
PaCTUTENBbHOTO U >KUBOTHOTO Mupa. OCHOBHBIe MPUHLIMIIBI OXpaHbl MPUPOAbl. KpacHble
kauru. Ocobo oxpaHsiembie mnpupojHbie Tepputopuu (OOIIT). BoraHuueckue caabl U
300/I0TMUeCKUe MapKHu.

OCHOBHBIE TIDUHIIMITBI ~ YCTOHYMBOTO pa3BUTHS  UYeJIOBEUYECTBA M TIPHPO/IBL
Pa1poHaibHOe TIPUPO/IOTIO/Ib30BaHUe U COXpaHeHHe OHO0J/IOruuecKoro pa3HooOpasusi 3eMd.
OOmye  3aKOHOMEPHOCTH  I/I00a/bHBIX  JKOJOTMYEeCKUX  Kpu3ucoB.  OcobeHHOCTH
COBPEMEHHOI'0 KPU3HCa U ero BeposiTHbIe TI0C/Ie/ICTBUSI.

Pa3BuTre MeTOI0B MOHUTOPHHIA PAa3BUTHS OMACHBIX TeXHOTeHHBIX MTPOLIeCCOB.
JeMoHcTparmu:

Tabmuipl W cxeMbl: «3arpsi3HeHWe aTtMocgepbl», «3arps3HeHre TUApochepb»,
«3arpsi3HeHHe TOYBbI», «IlapHUKOBBI 3dderT», «Ocobo oxpaHseMble TPUPOAHbIE
TeppUTOpumn», «MoJie/in yIripaB/sieMOro MUpay.

O6opyaoBanue: (oTorpadu OXpaHSeMbIX paCTeHUH W KMBOTHBIX KpacHOW KHHWIH
Poccutickoit @egeparuu, KpacHoi KHUTHU pervuoHa.



II1. IlnaHupyemMbie pe3y/ibTaTbl 0CBOGHHS Y4eOHOro npeaMera
«buosiorus»

JINUHOCTHBIE pe3y/jibTdTbl

B CTpyKType JMUHOCTHBIX Pe3yJ/IbTATOB OCBOEHHS TIPOrPaMMbI 110 OMOJIOTHUH BbIJE/IEHBI
C/lefyIOIe  COCTAB/SIOIIMe: OCO3HaHHe OOyJalolMMUCS  POCCHHCKOM  TpaKZaHCKOM
W/IeHTUYHOCTH — TOTOBHOCTH K CaMODPAa3BUTHIO, CAMOCTOSITE/JIbHOCTH U CAMOOIIPeZe/IeHHIO,
Hanuuue Momueayuu K oOydyeHHIO OWOJIOTHH, UeneHanpdeneHHoe pazeumue BHYTPEHHHX
ybeXxieHrii TMUHOCTH Ha OCHOBe KJTFOUEBBIX IIEHHOCTe W MCTOPUYECKHUX TPaAWLMK Pa3sBUTHS
OMO/IOrMYeCKOro 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYyUaroIMXCsl PYKOBOJCTBOBAThCS B
CBOEM  [JeSITeIbHOCTH  LIEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKAaMH,  TPUCYIIIUMH  CHUCTEMe
Ouonornyeckoro  00pa3oBaHMsl, HaAAU4Ue NPABOCO3HAHUS  JKOJOTUYECKOW  KYJIBTYDBI,
cnocobHOCmu cmagumb LieJIA U CTPOUTD XKU3HEHHBIE TUIaHBbI.

JINYHOCTHBIE pe3y/bTaThl OCBOEHHUS TIPOTPaMMBI 110 OMOJIOTHUH [JOCTUTAIOTCS B e[JHCTBE
yueOHOM ¥ BOCIIUTATE/NHHOW [1eATeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHUHCKAMU
COLIMOKY/IbTYPHBIMH, MUCTOPHUYECKUMHU U [JyXOBHO-HPABCTBEHHBIMU IIeHHOCTSIMU, TIPUHSTHIMU B
o0liecTBe TIpaBUIaMM M HOPMaMu TIOBeJJeHUs] M CIIOCOOCTBYIOT MpOLIeCCaM CaMOIIO3HAHUS,
CaMOBOCTIMTAHUSI U CAMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3WIUU JIMUHOCTH, MAaTPUOTH3Ma U
YBa)KeHHUSI K 3aKOHY M TIPABOTMOPSAKY, Ue/J0BEeKy TPyJa W CTapLieMy IOKOJeHHI0, B3aUMHOTO
yBaKeHUs, OepeXXHOr0  OTHOIIEeHWs K  KyJbTYDHOMY  HacAeJul0 ¥ TPafuLMsIM
MHOTOHAL[MOHABHOTO Hapoa Poccuiickoit @enepariuu, MpUpo/ie ¥ OKPY Karolieid cpejie.

JINYHOCTHBIE pe3y/bTaThl OCBOeHUsI yueOHOro npesfmera «BHUOOTHSI» JOMKHBI OTPa)kaTh
TOTOBHOCTb U CITOCOOHOCTH 00YUaroIIUXCsl PYKOBOZACTBOBATHCS C(HOPMHUPOBAHHON BHYTpeHHel
MO3ULMed JIMYHOCTH, CHUCTEMOM LeHHOCTHBIX OpHeHTAalWd, TIIO3UTHBHBIX BHYTPEHHHUX
ybOeXxeHnli, COOTBETCTBYIOIIMX TPAAWLIOHHBIM IIeHHOCTSIM  POCCHICKOTO  0OIIecTBa,
paclLI¥peHre >KU3HEHHOTO OIbITa M OMbITa JESTebHOCTH B TPOL[ECCe peasu3aldi OCHOBHBIX
HarpaBJIeHH# BOCIIUTATe/IbHOM /1eSITe/TbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpa)kKAaHCKOr0 BOCIIUTAHUS:

COPMUPOBAHHOCTh ~ TPAKJAHCKOM MO3WIMK  OOydYarollerocsi Kak aKTHBHOTO M
OTBETCTBEHHOT'O UJieHa pOCCUICKOT0 001I1ecTBa;

OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX TpaB M 00s3aHHOCTeH, yBaKeHHWe 3aKOHa W
TIPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOU /1eSITeIbHOCTH TIPH CO37iaHKH yueOHBIX MPOEKTOB,
pelleHrH yueOHBIX U MO3HaBaTe/IbHbIX 3a/]a4, BHITIOJIHEHUHM OUOIOTHUeCKHUX SKCIIEPUMEHTOB;

CMOCOOHOCTh ~ OTIPee/IATh COOCTBEHHYHO TIO3WI[UIO TI0 OTHOIIEHWIO K SIBJIEHUSM
COBPEMEHHOM >KU3HU U O0BSICHATS eé;



yMeHHe  YUdThIBaTb B  CBOUX [JIeMCTBUSIX HEOOXOAMMOCTH  KOHCTPYKTHUBHOTO
B3aUMO/I€HCTBYS JIFO/Iel C pa3HbIMU YOeXeHUsAMH, KYIbTYPHBIMU [IeHHOCTSIMH U COLIMATbHBIM
T10JI0’KEHVEeM;

TOTOBHOCTb K COTPY/JHHUECTBY B IIPOL[eCCeé COBMECTHOT'O BBITIOJIHEHUSI YyueOHBIX,
MO3HaBaTe/NbHbIX M MCC/Ie[0BAaTeNbCKUX 3a/jay, YBaKUTEJBHOTO OTHOLIEHUS K MHEHHUIO
OTIIIOHEHTOB TIPY 00CYK/I€HUH CITOPHBIX BOMIPOCOB OHO/IOTMUeCKOT0 CO/IePyKaHMS;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOMN JiesiTe/IbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHUSA:

cchOopMHUPOBAHHOCTh POCCUMCKOM TPaXkIaHCKOH UEHTUUHOCTH, MMaTPUOTH3Ma, YBaXKEHHUs K
CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Trepej PoauHON, ropAoCTU 3a CBOM Kpai, CBOIO
PopuHy, CBO SI3BIK U KYJIBTYPY, MPOLIUIOe U HACTOSIII[ee MHOTOHAL[MOHAILHOTO Hapoa Poccuy;

L[EHHOCTHOe OTHOLIIeHWe K TIPUPOJHOMY HACAeJUI0 U [aMSTHUKaM TIPHUPOZBI,
JnocTwkeHusM Poccru B Hayke, HCKYCCTBe, CTIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCHMCKUX YUEHBIX B CTAHOB/IEHWE U pa3BUTHE
OuoJIorHH, TOHUMaHUS 3HaUeHUs OMO/IOTHY B MTO3HAHUM 3aKOHOB TTPUPO/IbI, B )KU3HU UeI0OBEKa U
COBpPEMEHHOT0 00IIIeCTBa;

uzieliHas yOeXXIEHHOCThb, TOTOBHOCTh K C/TY KeHHIOo U 3aimuTte OTeuyecTBa, OTBETCTBEHHOCTh
3a ero cys0y;

3) IyXOBHO-HPABCTBEHHOr'0 BOCIIUTAHUA:

OCO3HaHKe yXOBHBIX L|eHHOCTel POCCUICKOT0 Hapo/ia;

c(opMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3STUYECKOTO ITOBE/IeHUS;

CIIOCOOHOCTh OL€EHWBAThb CUTYAL[UI0 M TIPUHHAMATh OCO3HAHHBIE PEIleHHs], OPUEHTUPYSCh
Ha MOpaJ/IbHO-HPaBCTBEeHHbIe HOPMBI U LIeHHOCTH;

0CO3HaHUeE JIMYHOTO BKJ/Ia/la B TIOCTPOEHKWE YCTOWUMBOTO Oy/AyIiero;

OTBETCTBEHHOE OTHOIlIEHWe K CBOUM pOJWTENSIM, CO3[JaHHI0 CeMbM Ha OCHOBe
OCO3HAHHOTO TIPUHSTHS LEHHOCTe CeMeMHOM >KW3HM B COOTBETCTBUHU C TPAAULIMSIMH HAapO/0B
Poccuny;

4) 3CTeTHYeCKOro BOCIIUTAHHUS:

3CTEeTHUECKOe OTHOIIEeHWEe K MUDY, BK/IFOUAs 3CTETUKY ObiTa, HAYUHOTO W TEXHUUECKOTO
TBOPYECTBA, CIIOPTa, TPY/ia, 00L[eCTBEeHHBIX OTHOIIIEHHUH;

MOHUMaHKe SMOLIMOHA/ILHOTO BO3/IeMCTBUSI )KUBOU MPUPO/bI U €€ 1IeHHOCTH;

TOTOBHOCTb K CaMOBBIDaXXKEHHWIO B pa3HbIX BHUAAX HCKYCCTBa, CTpPeMJieHHe TIPOSBJISTh
KaueCTBa TBOPUECKOM JIMUYHOCTH;

5) ¢wusuyeckoro BocnuTaHHsA, (OPMHPOBAHUS KY/JIbTYpPbl 3/I0POBbS H
MOI[HOHA/IBHOTO 0/1arono/Tyuus:

TIOHMMaHWe W peasn3alisi 3[0pOBOT0 M Oe30racHOro obpasa >KU3HU (3710pOBOe TIUTaHUe,
cobOsro/ieHre TUTHeHNUeCKUX TPABWI U HOPM, COaslaHCUPOBAHHBIM PEXXUM 3aHATHN U OT[bIXA,
perynaspHasi (u3nueckass aKTUBHOCTh), O€peXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIeHUsI K COOCTBEHHOMY (DM3UUECKOMY M TICUXUUECKOMY 3/I0POBBIO;

TIOHMMaHWe IIeHHOCTH TIpaBWI WHAWBUAYAJbHOTO W KOJUIEKTUBHOTO 0€30IacHOro
TIOBe/IeHHsI B CUTYaLIMsAX, YTPOXKAIOIHX 3J0POBLIO U JKU3HH JTIO/Iel;

0CO3HaHUe TIOCTeJCTBUNA W HeINpUsTHs BPeJHbIX TpUBbIUEK (yroTpebieHus anKoross,
HAapKOTHKOB, KypeHusl);

6) TPyA0BOro BOCIIUTAHHUSA:



TOTOBHOCTB K TPY/Y, OCO3HaHHe LIeHHOCTH MaCTepCTBa, TPy10/ro0ue;

TOTOBHOCTb K aKTUBHOM /IeSITe/TbHOCTH TeXHOJIOTMYeCKOW U COLMa/IbHOM HalpaB/IeHHOCTH,
CIIOCOOHOCTh ~ WHWLMMPOBaTh, TUIAHUPOBaTb M CAMOCTOSITEILHO — BBITIONHATH — TaKYIO
JiesiTe/TbHOCTh;

VMHTepec K pa3/MuHbIM cdepaMm TNpodeccMoHa/NbHON [leATe/TbHOCTH, YMeHUe COBepIlaTh
0CO3HaHHBIN BbIOOp Oyayielt mpodeccun U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CTIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA TIPOTSDKEHUU BCeU
YKU3HU;

7) 3KO/I0TMYeCKOr0 BOCIIUTAHUSA:

9KOJIOTUYECKH 1jesleco00pa3Hoe OTHOLIeHHe K TIPUPOo/ie KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBe eé CyI1|eCTBOBAHHUS;

TIOBBIIIIEHNE YPOBHSI SKOJIOTMUECKOW KYJIbTYpbl: TpHOOpeTeHHe OrbITa IIaHUPOBaHUS
TIOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX ITOC/IeICTBHI /151 OKPY>KaroLllell cpe/ibl;

0CO3HaHMe T7100a7IbHOT0 XapaKTepa SK0JIOTHUeCKHX Mpob/ieM U MyTel UX pelleHus;

CITIOCOOHOCTH WCTI0/IB30BaTh MPHOOpeTaeMble TIPH U3y4YeHUH OWOJIOTUY 3HAHUSI U YMEeHUs
TPy pellieHuH TIpo0JieM, CBSI3aHHBIX C PALMOHA/IBHBIM TIPUPO/IOTIO/IB30BaHNeM (CoO/roieH e
TpaBU/I TIOBeJileHWsi B TIPUPO/ie, HarpaB/IieHHbIX Ha COXpaHeHWe paBHOBECHsI B 3KOCHCTEMaXx,
OXpaHy BHZIOB, 3KocucTeM, buocdepsr);

aKTHBHOe HeIpUsTHe [eMCTBUM, NPUHOCSLIMX BpeJ OKpYy’Karollleil MpUpPOAHOU cpefe,
yMeHHe TPOTHO3MpPOBaTh HeOJarornpusTHbIE SKOJIOTMUecKUe TOC/Ie/ICTBUS MpeApUHUMAaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMuMe Pa3BUTOTO HKOJIOTMYECKOTO MBIIIIEHHs], 9KOJIOTHUECKON KyJ/IbTYpbI, OMbITA
JlesTe/IbHOCTU  5KOJIOTUYECKOM  HarpaB/eHHOCTH, YMEHUsl PYKOBOJCTBOBaTbCS KMH B
N03HaBaTe/bHOW, KOMMYHUKAaTUBHOM W COLIMa/JIbHOW TIpakTHKe, TOTOBHOCTU K YuyacCTHIO B
TIPaKTUYeCKOH JiesiTeJIbHOCTH SKOJIOTMUYeCKOM HarpaB/eHHOCTH;

8) 1leHHOCTH HAYYHOT'0 MO3HAHMSA:

CcpOopMUPOBAaHHOCTb MHPOBO33DEHUs, COOTBETCTBYIOLL|ETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM U OOILeCTBEHHON TpakKTUKM, OCHOBAaHHOTO Ha JMarnore KyJbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKY/IbTYPHOM MHPE;

COBEpIIIeHCTBOBAHKE SI3bIKOBOM 1 UWTATEIbCKOW KYJIbTYPhI KaK CPeZICTBA B3aUMO/eCTBUS
MeX[y JTH0IbMU U NTO3HAHUS MUPa;

TOHUMaHWe CrequpUKN OUO/IOTMM KaK HayKH, OCO3HaHWs e€ poimd B (JOPMHUPOBAHUM
PaL[MOHATBHOTO HAYUHOTO MBIIIJIEHHS], CO3ZIaHUH 11eJIOCTHOTO TPeJCTaBIeHus 00 OKpYy»KarolieM
MHpe KaK O eJWHCTBe TIPUPOJbI, ue/oBeKa M 0OllecTBa, B TIO3HAHWU TPUPOJHBIX
3aKOHOMEpPHOCTeH U pellieHWH NpobJieM coXxpaHeHUsl IPUPOHOT0 paBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUM JiIsl COBPEMEHHOW LMBU/IM3aLMK: obecrieueHus
HOBOT'O YPOBHSI Pa3BUTHsI MeJULIMHBI, CO3/laHMe TepCIIeKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble TIpo0ieMbl pa3BUTHS UeI0BeUeCTBa, MOMCKA MyTel BbIXOZA M3 r100anbHBIX
9KOJIOTHYeCKuX 1pobseM 1 obecrieueHus repexosia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIEHOMY
VICTI0/Ib30BaHUI0 MIPUPO/IHBIX PeCypPCoB U (POPMHPOBaHUIO HOBBIX CTaH/apTOB >KH3HHU;

3aMHTEPeCOBAaHHOCTh B TIOyUYeHUH OMOJIOTMUECKUX 3HAaHWM B L|eJISIX TOBBILIEHUsT 001Leit
KYJIbTYpbl, €CTeCTBeHHO-HayYHON TIpaMOTHOCTH, KaK COCTaBHOW uacTh (YHKLMOHAILHON
rpaMOTHOCTH o0yuarouuxcs, GopMHUpyeMoi Ipy U3y4yeHUH 61oJIoruy;

MIOHMMaHWe CYIIHOCTH METO/IOB II03HaHMs], MCII0/b3yeMbIX B €CTeCTBEHHbIX HayKax,
CIIOCOOHOCTH MCIIO/Bb30BaTh I0/yyaeMble 3HaHWs [yis aHaiM3a U OOBSICHEHWS sIB/IEHUMN



OKPY’KalOIllero MHpa M TPOMCXOJSIIMX B HEM W3MeHEeHWH, yMeHHe JenaTh 00OCHOBaHHBIE
3aK/TIOUeHHsI Ha OCHOBe HAyuHbIX (AaKTOB W UMEIOLIMXCS JaHHBIX C Le/bI0 TO/TyYeHus
JIOCTOBEPHBIX BBIBOJIOB;

CII0COOHOCTH CaMOCTOSITeNIbHO MCITIO/Ib30BaTh OWOJIOTHUECKHe 3HAHUSI Uil pelleHHs
npo6JieM B peanbHbBIX )KU3HEHHBIX CUTYalWsIX;

OCO3HAaHUWe LIEHHOCTH Hay4YHOW [esTe/IbHOCTH, TOTOBHOCTh OCYIIECTB/ISATH TPOEKTHYIO U
WICCIIe/IOBATE/bCKYHO IeSITeNIbHOCTh MHAVWBHU/YAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HeTpephiBHOMY 00pa3oBaHMI0O M CaM000pa30BaHMIO, K
aKTUBHOMY TIOJIyYeHHIO HOBBIX 3HAaHWW TI0 OWOJIOTMM B COOTBETCTBUM C >KW3HEHHBIMHU
TOTPeOHOCTSIMU.

METaHPEAMETHbIe pe3y/jibTadTbl

MerarnpeMeTHble pe3y/bTaThl OCBOeHMs yuyeOHOro mnpejgmera «buosiorusi» BK/IIOUAKOT:
3HauuMble s (OPMHDOBAHMSI MHPOBO33pDeHUs]  OOYYaloUXCs  MeXJUCLUIIMHAPDHbIe
(MexxTIpeiMeTHbIe) 0O1IjeHayyHble TTOHSATHSI, OTPa)Katollye 11eJIOCTHOCTh HAayYHOW KapTHUHbBI MHpa
U crieuUKy MeTO/[0B IMO3HAHUS, UCIIOIb3YeMbIX B eCTeCTBEHHBIX HayKax (BelecTBO, SHEPTHs,
sIBJIeHWe, TIPOLIeCC, CUCTeMa, Hay4HbIA (haKT, TPUHLIUI, THUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCC/eloBaHue, HaOJOAeHre, U3MepeHre, SKCIIePUMEHT U JIPyTHe); yHUBepCa/lbHbIe
yueOHble JeiicTBUs (TI03HAaBaTe/bHble, KOMMYHHUKAaTUBHbIE, PErY/ISITUBHBIE), 00eCrieurBaroIye
(dopmupoBaHre (QYHKIIMOHATBHOW T'PaMOTHOCTH M COLIMA/JIbHOM KOMTMETEeHLIUH O00Y4YaroIuxcs;
CIOCOOHOCTD obyyaroruyxcs UCII0/1b30BaTh OCBOEHHbIE MeKAMCLIUIIIMHApHBbIE,
MHMPOBO33peHUeCKHe 3HaHWs U YHHUBepcajbHble yueOHble [eHCTBHSI B TI03HaBaTe/lbHOW U
CoLMa/IbHOM TIpaKTHKe.

B pe3sysnbTare u3yueHuss OWOJIOTMM HAa YpOBHe cpeiHero obimero obpa3oBaHusi y
obyuatorerocst OyayT chopMHUpOBaHbI TI03HaBaTe/bHbIE YHUBEpPCAIbHbIE ydeOHbIe NeilCTBUS,
KOMMYHUKAaTUBHbIe YHUBepCajbHble yueOHble [JelCTBHs, PpeTy/sSTUBHbIE YHUBepCabHbIE
yueOHbIe 1eiCTBHSI, COBMECTHas AesATeTbHOCTb.

MeTarnpemMeTHbIe Pe3y/bTaThl OCBOEHHSI TIPOTPaMMbI CpegHero o0Iiero obpa3oBaHUS
JIO/DKHBI OTpakaTh:

OB/1ajieHNe YHUBePCAa/IbHBIMH YU4eOHBIMH NT03HABaTe/IbHBIMHU AeHCTBUSMM:

1) 6a3oBbIe T0rHUeCKHE [[efICTBHA:

CaMoCTOsATe/IbHO (OPMY/IHMPOBAaTh W aKTyalW3WpoOBaTh IpobjeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

WCII0/Ib30BaTh TIPU OCBOEHWM 3HAHWM TIPUEMBI JIOTUYECKOTO MBIIIeHHsT (aHa/Iu3a,
CUHTe3a, CpaBHEHWs, KjacCH(pHUKalWy, 0000IeHus1), pacKpbiBaTh CMBICT OMOJIOTHUECKIX
TIOHSITUH (BBIJIE/ISITh UX XapaKTepHbIe PU3HAKH, YCTaHABIMBATE CBSI3U C JPYTUMU TIOHSITHSIMH);

oTpeZiesiTh LieIM JedATe/IbHOCTH, 3ajaBasi fapamMeTpbl U KPUTEPUM HX [JOCTYDKeHUs,
COOTHOCHUTB pe3yJIbTaThl 1esiTe/IbHOCTH C TIOCTaB/IeHHBIMHU LIeJISIMU;

WCII0/Ib30BaTh OMOJIOTHUECKre TIOHATUS /il OObsicHeHUsT (DaKTOB U sIBJIEHHM >KUBOU
TIPUPO/IBI;

CTPOUTb JIOTHUECKWe pacCyKAeHWs (MHAYKTUBHbIE, [eNyKTHUBHbIE, TI10 aHAJOTHH),
BBISIB/ISITH 3aKOHOMEPHOCTU W TIPOTHUBOPEUMSI B PaCCMaTPUBAeMBIX SIBIEHUSX, (POPMYJUPOBATh
BBIBO/IbI Y 3aK/TFOUEHHUSI;



TIPUMEHSITb CXeMHO-MO/ie/IbHble CpPe/ICTBA [jisl TIpe/ICTaB/eHUs CyIlleCTBeHHBIX CBsi3ed U
OTHOIIIEHUH B M3yYaeMbIX OMOJIOTHUECKHUX O0BeKTaX, a TaKKe MPOTHUBOPEUHi pa3HOro po/a,
BBISIBJIEHHBIX B Pa3/IMUHBIX WH(GOPMAI[MOHHBIX UCTOUHHKAX;

pa3pabarbiBaTh I/1aH pellieHus pobeMbl ¢ YU8TOM aHaIr3a UMEIOIUXCSl MaTepHabHbIX
Y HeMaTepua/bHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [eSITe/IbHOCTb, OL€HMBaThb COOTBETCTBUE De3yJIbTaTOB LieJisiM,
OLIeHMBAaTh PUCKU MOC/Ie/[CTBUN eaTeTbHOCTY;

KOOD/IMHUPOBaTb W BBITIOJHATL PAabOTy B YCIOBUSIX pPeabHOTO, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaThb KPEATHBHOE MBIIIIEHUE TTPU PeIleHUH )KU3HEHHBIX MTPOo0JIeM.

2) 6a30BbIe HCC/TIEJ0BATETbCKHUE JeHCTBHA:

B/Ia/leTh HaBbIKaMU yueOHO-UCC/Ie[J0BaTeIbCKOM U TPOEKTHOW [iesiTe/TbHOCTH, HaBbIKaMU
paspelieHusi pobJieM, CrIoCOOHOCThIO U TOTOBHOCTBIO K CAaMOCTOSITE/TbHOMY TIOMCKY MeTO/I0B
pellieHus] MPaKTUUeCKUX 3a/iay, MPUMEeHEeHUI0 pa3/InyHbIX MeTO/I0B TT03HAHMS;

WCTIOJIb30BaTh pa3/IMuHble BU/bI [eATeTbHOCTH IO TOAYyYeHUI0 HOBOTO 3HAaHWS, ero
WHTepIIpeTalvy, MpeoOdpa30BaHUI0 U TIPUMEHEHUI0 B YUeOHBIX CUTYalWsiX, B TOM UHUCJ/e TIpU
CO3/JaHMU YUeOHBIX M COLIUAbHBIX TIPOEKTOB,;

dbopMrpoBaTh HayUYHbIA TUIT MBILLIJIEHUs], B/Ia/IeTh HAYYHON TepMUHOJIOTHEH, K/TF0UeBbIMU
TIOHSITUSIMUA U METOJJaMU;

CTaBUTb U (POPMYJIMPOBaTH COOCTBEHHBbIe 3a/lauM B 0Opa3oBaTelbHOM [IeATeIbHOCTU U
JKU3HEHHBIX CUTYaLUsiX;

BBISIB/ISITH TIPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3W W aKTya/lu3upoBaTh 3a/auy, BbIBUraTh
TUMOTe3y e€ pellleHus, HaXOAWUTb apryMeHTbl [Jig [OKa3aTelbCTBA CBOUX YTBEP)KIEHUM,
3a/laBaTh MapaMeTpbl U KDUTEPUU pellleHus;

aHa/IM3UpOBaTh TMO/yYyeHHble B XOZe pellleHdsl 3aJjaud pe3yJ/bTaThl, KPUTUUECKU
OLIEHHBAaTh WX [JOCTOBEPHOCTh, POTHO3MPOBATh M3MeHeHHe B HOBBLIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OL[eHUBATh TIPUOOPETEHHBIN OIIBIT;

OCYILL[eCTB/ISITh Lie/leHarpaB/ieHHbIM TOUCK TepeHoca CpPeCTB M CrocOO0B /1eHCTBUS B
ripodeCcCMOHA/IbLHYIO Cpefy;

yMeTb TIepeHOCUTh 3HAaHWsA B  TI03HABaTeNbHYKd M TPAaKTU4Yeckyro obactu
JKU3HeJesiTe/IbHOCTY;

yMeTb UHTETPHUPOBaTh 3HAHHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BLIIBUTATh HOBbIe WJeU, TipejjiaraTb OPWUTMHA/bHBIE TOAXOAbI U pellleHus, CTaBUTh
npo0JIeMbl U 3a/jauu, JIOTyCKAoIIHe albTePHATHBHBIE PEIeHNsI.

3) paboTa c uHdopmalueii:

OPUEHTUPOBAaTbCsl B pas/IMUHbIX MCTOYHMKaX WHGopMmauuu (TekcTe yueOGHOro mocobwus,
HaY4YHO-TIOMY/ISIPHON JUTepaType, OMOJOrMUecKruX CI0BapsixX W CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax [gaHHBIX, B IHTepHeTe), aHAJM3MPOBAaTh HMH(OPMAIMIO pa3/IMUHLIX BHUAOB U GHopM
Tipe/iCTaB/IeHUs], KDUTUUECKU OL|eHUBaTh eé I0CTOBEPHOCTh U HETIPOTUBOPEUUBOCTH;

dbopMyMpoBaTh 3ampoChkl W TPUMEHSITh pa3/IMuHble MeTO/bl TP TOWCKe U 0oTOope
Ouosiornueckoit nHbopMaru, HeoOX0JUMOH /1/1sT BHITIOJTHEHUS YUeOHbBIX 3a/a4;

npuobpeTaTh OMBIT HCIOIb30BaHUST WH(OPMAIJMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHH,
COBepIIIeHCTBOBATh KY/IbTYPY aKTUBHOT'O UCITO/Ib30BaHUSI Pa3/TMUHbIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSITe/IbHO BbIOMpaTh OMTUMaabHYH (OpMYy TpeAcTaBleHHs OHO/IOrHUecKou
vHbopMalry (cXeMbl, TpadUKH, AUArpaMMbl, TaOMHULIBI, PUCYHKH U JPYTOe);



WCII0/Tb30BaTh HAYUHBIA $S3bIK B KauecTBe CpeACTBa MpH pabore ¢ OHOIOrMYeCKOM
uH(OpMaLvei: NMPUMEeHSTh XUMHUeCKre, (U3NUecKre M MaTeMaTHuecKre 3HaKh W CHUMBOJIBI,
¢dopmysibl, abbpeBUaTypy, HOMEHK/IATypy, HCIIO/Ib30BaTh U TMpeoOpa30BbIBaTh 3HAKOBO-
CUMBOJIMUECKHE CPeJICTBa HArJIHOCTH;

B/IaJileTh HaBbIKAMM pacCliO3HaBaHUsI W 3alllUThl HH(OpMaluy, HWHOOPMaI[MOHHOU
6e30macHOCTH JTMYHOCTH.

OB/1ajieHNe YHUBePCA/IbHBIMA KOMMYHHKAaTHBHBIMH AeHCTBUSIMH:

1) o6menmue:

OCYIIIeCTB/ISATh KOMMYHUKAL[UA BO BCeX Cepax >KU3HU, aKTHBHO y4aCTBOBATh B AMasore
WIN JUCKYCCHU TIO0 CYIeCTBY 00Cy>KaaeMol Tembl (yMeHUe 3a[aBaTh BOMPOCHI, BHICKA3bIBATh
CY)KIEHUSI OTHOCHTE/IbHO BBITIOJTHEHUS TpejjlaraéMoi 3a/laud, YYWTBIBaTb WHTEPeChl U
COTJIACOBAHHOCTb MO3ULMH APYTUX YUaCTHUKOB AManora Uin AUCKyCCUM);

pacrno3HaBaTh HeBepOajbHble CpejCcTBa OOLeHHs, MOHMMaTh 3HaueHWe COLMaIbHbIX
3HAKOB, TPE/INIOCHI/IOK BO3HUKHOBEHUSI KOHGIMKTHBIX CUTYyal[Ui, yMeTb CMSr4aTh KOH(MIUKTHI U
BEeCTH T1epPeroBOpkI;

B/IaZieTh Pa3/UUHBIMK criocobamu OOIeHUs] ¥ B3aUMOZEHCTBUS, TIOHUMAaTh HaMepeHHUs
JPYTHX JIIOZeH, TIPOSIB/ISATh YBa)KUTETbHOE OTHOILIeHWe K co0eceIHUKY U B KOPPEKTHOW (opme
¢opmMyMpoBaTh CBOW BO3pakKeHHs;

Pa3BEPHYTO M JIOTUYHO M37araTb CBOIO TOUKY 3peHHs C HCIOb30BaHHEM $13bIKOBBIX
CPeJCTB.

2) coBMecTHas JesiTe/IbHOCTh:

MOHMMaTh ¥ UCIIO/Ib30BaTh MperMyIliecTBa KOMaHJHOM U MHAWBHAYaIbHON paboThl npu
pellieHUH OUOJIOTUUECKOM TTP0o06/ieMbl, 000CHOBBIBATE HEOOXOJUMOCTh IPUMEHEHUS IPYTIITOBBIX
¢opM B3aMMO/IeICTBYS MIPU pellieHnH yueOHO 3aau;

BBIOMpATh TEMaTHKy M MeTOJbl COBMECTHBIX JEeWCTBHI C Y4éTOM OOIIMX WHTEPeCcoB U
BO3MO)KHOCTeM KaXK/I0T0 usieHa KOJI/IeKTHBa;

NPUHUMaTh 1IeJI1 COBMECTHOW [IeTeJIbHOCTH, OpPraHWU30BbIBAaTH W KOOPAWHWPOBATh
JeliCTBUS 0 eé [OCTV)KEeHMIO: COCTaB/sATh IUIaH [JelCTBUM, pacrpefiefiiTb Poau C y4éToM
MHEeHUH y4yaCTHUKOB, 006Cy)K/laTh pe3y/IbTaTbl COBMECTHOW paboThl;

OL|eHMBaTh KaueCTBO CBOETO BK/IaJa M KaKJOr0 yuyaCTHUKA KOMaH/bl B OOL[MI pe3ysbTaTt
110 pa3paboTaHHBIM KPUTEPUSIM;

npe/ijiaraTh HOBBLIE TIPOEKTHI, OLeHWBaTh W/ C TO3WIUK HOBW3HBI, OPUTHHABHOCTH,
TIPaKTHUeCKO# 3HAUMMOCTH;

OCYIIIeCTB/IATh TIO3UTUBHOE CTpaTerMueckoe TIOBe/leHre B PAa3/IMUHBIX CHUTYaLUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

OB/1ajieHe YyHHBePCa/ILHbIMHU Pery/JIATUBHBIMH JefICTBUAMM:

1) camoopraHu3anus:

WCII0/Ib30BaTh OMO/IOrMUecKre 3HaHUS [/ BbIsABJeHUs TpoOneM W WX pellieHus B
JKU3HEHHBIX U yueOHBIX CUTyaLUsX;

BBIOMpATh HAa OCHOBe OMOIOTMYECKUX 3HAaHWM LieieBble U CMBIC/IOBbIE YCTAHOBKH B CBOWX
JIeMCTBUSAX U TOCTYMKaX IO OTHOLLEHWIO K >KUBOM MPHUPOJZie, CBOEMY 3/I0POBbIO U 3/10POBBIO
OKPY’KalOIIIUX;

CaMOCTOSITE/TEHO OCYILECTB/ISATh TI03HABATE/ILHYIO [1€SITe/TbHOCTh, BBISB/STH MPOOJIEMBI,
CTaBUTb M (OpMy/nMpoBaTh COOCTBeHHble 3ajaud B 00Opa3oBaTe/bHOW [1eSITeIbHOCTH U
YKU3HEHHBIX CUTYaLVsX;



CaMOCTOSITe/TBHO COCTaB/ISITh TIaH PeIIeHUs TPo0JIeMbl C YUETOM UMEIOLIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U Mpe/IIoUYTeHNH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsTh paMK{ y4eGHOro rpeZiMeTa Ha OCHOBe JIMYHBIX IpeJTIouTeHNH;

JieslaTb OCO3HaHHBIM BbIOOD, apryMeHTUPOBaTh ero, 6paTh OTBETCTBEHHOCTD 3@ pellleHUe;

OL|eHHBaTh NPUOOPETEHHBIH OIIbIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TPOSIBIIEHHUIO IIUPOKOM 3PYAULIMM B Pa3HbIX 00/1acTsIX
3HaHWM, TTOCTOSIHHO TTOBBIMIATh CBOW 00pa30BaTe/bHbIN U KY/IbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OL€HKY HOBBIM CUTyalLMsIM, BHOCHUTb KOPDEKTUBBI B JeATe/lbHOCTb, OL[€HUBAaTh
COOTBETCTBHE pPe3y/IbTaTOB LieJIsiM;

B/1a/leTh HaBblKaMU I103HaBaTe/IbHOM pedieKCUM KaK OCO3HaHMsl COBepllaeMbIX JeHCTBUN
Y MBIC/IUTE/IbHBIX NIPOLIECCOB, UX Pe3y/bTaTOB U OCHOBaHWM, UCIO/Ib30BaTh NPUEMBI peduieKCuu
JJ1s1 OLJeHKY CUTYal[iH, BIOOpa BEPHOTO pelleHus;

yMeTb OLleHMBaTh PUCKU M CBOEBPEMEHHO NIPUHUMATh PeLleHHUs 110 UX CHUYKEHUIO;

IIPUHUMAaTh MOTHBbI M apI'YMEHThI PYTUX NPY aHa/ln3e pe3ysbTaToB JleATebHOCTH;

3) npuHATHE Ce0s1 U APYTrUX:

NIpUHUMaTh cebsi, TOHMUMasi CBOU HeI0CTaTKX U JOCTOUHCTBA;

MIPUHUMAaTh MOTHBBI M a@pI'YMEeHThI APYTUX NPY aHa/ln3e pe3y/bTaToB JleATebHOCTH;

NIpY3HaBaTh CBOE MPaBo U MPaBO JPYruX Ha OLIMOKY;

pa3BHBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3WLUHU IPYTOro YesioBekKa.

IIpeagMeTHBbIe pe3y/abTaThI

[TpeameTHbIe pe3y/bTaThl OCBOEHUSI CO/Iep)KaHUWsS yueOHOro mipegmeta «buosorusi» Ha
yriay0/IEHHOM YPOBHE OpPHEHTUPOBAHBI Ha obecrieueHre MPo(GUIBLHOTO 00yueHHst 00yJarouxcst
Ovonoruu. OHU BK/IIOYAIOT: CrieLuduueckde s OHOMOTMM HayyHble 3HaHWs, YMEHUs U
CriocoObl  ZIEWCTBUM TI0 OCBOEHWIO, HWHTEPIIPeTALMd W TIpeoOpa30BaHUI0 3HAHWM, BH/bI
JiesiTe/TbHOCTU TI0 TIOJIyUeHWI0 HOBBIX 3HAHUM W WX TIPUMEHEHUI0 B pa3/MuHBbIX yueOHBIX, a
TaKXe B PeasbHbIX KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3y/bTathl [pefCTaB/ieHbl 110 rojam
V3yUYeHUSl.

[TpegmeTHbIe pe3ysbTaThl OCBOEHHsI yueOHOro mipeaMera «buwonorus» B 10 Kaacce
JIOJDKHBI OTpaXkaTh:

copMUPOBAHHOCTH 3HAHWI O MecTe U PO OMOJIOTHN B CUCTEMe eCTeCTBEHHBIX Hayk, B
(OopMHpOBaHMK eCTeCTBeHHO-HAayYHON KapTUHbI MHpPa, B II03HAaHWU 3aKOHOB TPUPOJbI U
pereHUH TIpo6JieM palOHALHOTO TIPUPO/IOTIOIb30BaHMs, O BK/IaZle POCCUHCKUX U 3apyOesKHBIX
yUuéHbIX B Pa3BUTHe OH0JIOTHY;

B/a/leHre CUCTeMOW OWOJIOTMUeCKHWX 3HaHWM, KOTOpas BK/IHOUAeT: OCHOBOIIOJIATaloLe
OuosiorMUecKre TepMUHBI W TIOHSTHS (PKW3Hb, K/IeTKa, OpPraHu3M, MeTabo/u3M, TOMeocTas,
camoperyJisiLiysi, CaMOBOCIIPOW3Be/leHre, Hac/ie[JICTBEHHOCTb, U3MEHUUBOCThb, POCT U pa3BUTHE),
Ouonornyeckve Teopuu (knerouyHass Teopus T. IlIBanHa, M. UlneiimeHa, P. Bupxosa,
XPOMOCOMHasi Teopusi HacieAcTBeHHOCTU T. Moprana), yuenus (H. V. BaBunoBa — o LieHTpax
MHOT000pa3ust U MPOUCXOKIEHUST Ky/JIbTYPHBIX pacTeHWH), 3aKOHBI (eAUHO00Opa3usi MOTOMKOB
T1IepBOTr0 [TOKOJIeHUs], paclieryieHus, YUCTOThHI raMeT, He3aBUCMMOI'0 HacsieoBaHus I'. Menens,
rOMOJIOTUYECKMX PSiZIOB B Hac/leACTBeHHOM wusmeHurnBocti H. V. BaBuioBa), NpUHLIMIIBI
(KoMTII7IeMeHTapHOCTH);



B/IaZileHHe OCHOBHBIMU MeTO/[aMU Hay4HOTO TI03HaHWUsI, UCIO/Ib3yeMbIX B OHMOIOrMYeCcKrX
WCC/IeJOBaHUSIX JKUBBIX 00bEKTOB (OTMcaHue, h3MepeHre, Hab/roieHe, SKCIIepUMEeHT);

YMeHHe BBIAE/STh CYIeCTBeHHbIe TIPU3HAKKW: BUPYCOB, K/JIETOK MPOKAPHUOT M 3yKapHOT,
OJJHOKJIETOUHBIX M MHOTOK/IETOYHBIX OPraHU3MOB, B TOM uMcCJie OakTepuii, rpubOB, pacTeHU,
JKUBOTHBIX U UeJIOBeKa, CTPOeHHsI OPraHOB M CHUCTeM OPraHOB PAaCcTeHWM, )KUBOTHBIX, UesloBeKa,
TIPOLIECCOB  >KW3HEeZeATe/TbHOCTH, TIPOTEKAIL[UX B OpraHM3Max pacTeHWH, >KUBOTHBIX U
yesioBeKa, OMOIOrMUecKuX IMpoLeccoB: oOMeHa BeliecTB (MeTabo/mM3M), TIpeBpallleHus] SHEPTHH,
OpoxxeHUsi, aBTOTPO(HOrO U TeTepoTPOPHOr0 THUIOB MUTaHUs, (POTOCHHTE3a W XEMOCHHTE3a,
MHTO3a, Meli03a, raMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAILHOTO PAa3BUTHSI, Pa3MHOXKEHHUS,
WH/MBHU/ya/IbHOTO Pa3BUTHSI OpraHW3Ma (OHTOTeHe3a), B3aUMOJENCTBHs TeHOB, TeTepo3uca,
WCKYCCTBEHHOT0 0TOODa;

yMeHHe yCTaHaB/IMBaTh B3aUMOCBSI3W MeXKAy OpraHOWJaMU KJIeTKH U UX (YHKLHUSMH,
CTpOeHHEM KJIeTOK Pa3HbIX TKaHel U UX (PyHKLUSIMU, MeX/y OpraHaMy U CICTeMaMU OpraHoB y
pacTeHW, >XMBOTHBIX WM UeJOBeKa W WX (QYHKUUSAMH, MeXAy CHCTeMaMH OpraHOB U HUX
GYHKUMAMH, MEXIy 3TariaMd oOMeHa BeIlecTB, 3TallaMUd K/IeTOUHOrO I[UK/Ia W KU3HEHHBIX
I[UK/IOB OPraHW3MOB, 3TalamMy >SMOPHOHA/JILHOTO PAa3BUTHS, TEHOTHUIIOM W (DEHOTHUIIOM,
deHOTHIIOM U (haKTOpamMH Cpe/ibl 0OUTaHUS;

yYMeHHe BBISIB/ISITb OT/IMUUTE/IbHBbIE TPU3HAKU >KUBBIX CUCTEM, B TOM UKC/Ie pacTeHUH,
JKUBOTHBIX U YeJIOBEKa;

yMeHHe WCTI0b30BaTh COOTBETCTBYIOIIE apryMeHThl, OMOIOrMuecKyt0 TepMHUHOIOTHIO U
CUMBOJIMKY /IS JOKa3aTe/IbCTBa POACTBA OPraHU3MOB Pa3HbIX CUCTeMaTHUUeCKUX TPYIIIT;

yMeHHe pellath OWO/IOTHYeCKHe 3a/laud, BBISBJISATh MPUUMHHO-C/IEACTBEHHBIE CBSI3U
MEXIy HWCC/IeayeMbIMU OHUOJIOTHYeCKHMHU TIPOLIeCCAaMM U SIBJIEHUsIMH, [leflaTh BBIBOABI U
TIPOTHO3bI HA OCHOBaHWH T0JTyUeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIO/HSATE J1abopaTOpHbIe W TPAKTHUeCKhe paboThl, cOOMOAaTh TpaBU/Ia MpH
pabore c yueOHBIM 1 TabOpPaTOpHBIM 000PY/JOBaHUEM;

yMeHHWe BBbIBUTATh THUIIOTe3bl, TPOBEPATh WX 3KCIIEPUMEHTAJbHBIMU Cpe/ICTBaMH,
dbopmyMpys 1iesib UCC/IeIoBaHUsl, aHaTM3UPOBATh TOJTyUeHHbIe pe3y/IbTaThl U /leflaTh BhIBO/IbI;

yMeHHe yuyaCTBOBaTh B yueOHO-MCCe0BaTe/bCKOM paboTe 10 OMOIOTWM, SKOJOTHH U
Me/IML[MHe, TPOBOMMONM Ha 0ase IIKOJBHBIX HAayUHBIX OOIIECTB, W MyO/JIMYHO TIPeJCTaB/IsTh
TI0JTyUeHHbIe pe3y/IbTaThl Ha YUeHUUeCKUX KOH(MEepeHIHsIX;

yMeHUe OILleHWBaTh I3TUYECKWe acCIeKThl COBPEMEHHBbIX HWCC/IeZoBaHUM B 00/1acTH
Ovonorui YW MeAWIMHBI (KJIOHMPOBAaHHE, WCKYCCTBEHHOE OIUIO0OTBOPEHHe, HarpaBeHHOe
M3MeHeHHe TeHOMa U CO3/laHue TPaHCTeHHBIX OPraHU3MOB);

yMeHUe OCYIIeCTB/IATh 0CO3HAHHBIM BBIOOp OyAyIIie nmpodeccroHanbHOM eaTeTbHOCTH B
o6siacti 6rosIOrUK, MeAULIMHBI, OMOTeXHOIOTUH, BeTepUHApHH, CelTbCKOT0 X0351CTBa, MUIeBOi
TIPOMBIIIJIEHHOCTH, YIJIyO/MATh TI03HaBaTe/bHBI WHTEpeC, HarpaB/ieHHbIM Ha OCO3HaHHbIN
BbIOOp COOTBETCTBYIOIIEH Tpodeccun W TIPOJO/DKeHHe OHOoruyeckoro o0Opa3oBaHHS B
OpraHu3alysIX CpefiHero MpodecCHoHaIBHOTO U BhICIIIEro 00pa3oBaHusl.

[IpenMeTHbIe pe3y/nbTaThl OCBOeHUs yueOHOro mipeamera «buosormsi» B 11 _Kadcce
JIO/DKHBI OTPa’kaTh:

copMUPOBAHHOCTb 3HAHWI O MecTe U POu OHOJIOTUU B CUCTEME eCTeCTBEHHBIX Hayk, B
(OpMHpPOBaHHMM COBPEMEHHOM €eCTeCTBeHHO-HayuyHOW KapTUHBI MHpa, B TIO3HAHWU 3aKOHOB
TIPUPO/IbI U pPellleHUH JKOJIOTMUecKuX MpoOsieM uesioBeuecTBa, a TakKe B PelleHWH BOIIPOCOB
paLIMOHANILHOTO TIPUPO/IOTIO/Ib30BaHNsl, U B (POPMHUPOBAHWU LIEHHOCTHOTO OTHOIIEHUS K



npupo/ie, OOIIecTBy, 4esiOoBeKy, O BK/Ia/le POCCHHACKUX M 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

yMeHHe BJIa/IeTb CUCTeMOW OMOJIOTMUeCKMX 3HaHWM, KOTOpas BK/IIOUaeT OTpejesieHus U
TIOHMMaHWe CYL[HOCTH OCHOBOTIO/AraloIuX OHOMOrMUecKuX TEPMUHOB U TIOHATUHN (BUJ,
3KocucTeMa, Ouocdepa), Ouonoruueckue Tteopuu (3Bo/MOIMOHHAsE Teopus Y. JlapBuHa,
CUHTeTHUeCKasi Teopus 3Bosrorun), yueHus (A. H. CeBepiioBa — 0 TyTSX W HarpaBIeHUSX
sposoun, B.U. BepHagckoro — o 6uocdepe), 3akoHbI (reHeTHUeCcKoro paBHoBecust k. Xapau
u B. BaiinGepra, 3apogemieBoro cxogcrtBa K. M. bapa), mpaBuna (Munumyma O. JInbuxa,
9KO0JIOTUUECKOM MTUPaMU/Ibl SHEPTHH ), TUTOTe3bl (TumnoTe3a «mupa PHK» Y. I'unbepTa);

yMeHue B/aZieTb OCHOBHBIMM MeTO/laMH Hay4YHOTO TI03HaHWS, WCIOAb3yeMbIMUA B
OMOIOTUYEeCKHUX UCC/IeIOBAHUSX JKMBBIX OOBEKTOB M 3KOCHCTeM (OMMCaHUe, W3MepeHHe,
Hab/roileHre, SKCIIepUMeHT), CIoco0aMy BbISIBJIEHHsI U OL[eHKU aHTPOTIOTeHHBIX M3MeHeHU! B
TIpUPOJE;

yMeHHe BBIZIeSIITh CyI[eCTBeHHbIe TIPU3HAKW: BHU/OB, OMOTeOIleHO30B, 3KOCHUCTEM U
ouocdeprl, CTaOWUIM3UPYIOLETO, [ABWKYIIEr0 ¥ Pa3pbIBAIOLIETO €CTeCTBEHHOro 0Tbopa,
aJI/IONIaTPUUECKOT0 ¥ CUMITaTPUYeCKOTO BU000pa30BaHus, BIUSHUS JBIDKYIIUX CHUJT SBOJTFOL[UM
Ha TeHO(OH/, TIOMYJISILIMK, TIPUCIIOCOOIEHHOCTH OPraHMU3MOB K CpeZie 00UTaHUsl, YepeOBaHMUS
HarpaB/IeHUI 9BOJIIOLIMY, KPYTOBOPOTA BelleCTB U MOTOKA SHEPTyH B 3KOCUCTeMaXx;

yMeHUe YCTaHaB/MBaThb B3aUMOCBSI3U MeXKAy TIpoLiecCaMM SBOIOLUH, ABWKYLUMU
CWJIaMM aHTpOTIOTeHe3a, KOMIIOHEHTaMH Pa3/IMUHbIX SKOCUCTeM U TIPUCIIOCODIeHUs MU K HUM
OpraHU3MOB;

yMeHHe BbISIB/IATh OT/IMUMTE/IbHbIE PU3HAKH JXKUBBIX CUCTEM, IPUCITOCO0/IeHHOCTh BUIOB
K cpefe obuTaHWs, abMOTUYECKMX W OMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBsi3el
OpPraHU3MOB B COOO0II[eCTBaX, aHTPOITOT€HHBIX U3MEHEHH B 9KOCUCTEMAaX CBOEH MEeCTHOCTH;

yMeHHe HCI0/Ib30BaTh COOTBETCTBYIOIIE apryMeHThI, OMO/IOTHUeCKY0 TEPMHUHOJIOTHIO
CUMBOJIMKY [JI1 [J0Ka3aTelbCTBA POJCTBA OPraHU3MOB pa3HbIX CHUCTEMAaTHYeCKUX TPy,
B3aMMOCBSI3U OPraHWU3MOB U CpeJibl 00WTaHMs, eJUHCTBA Ue/I0OBEYeCKHUX pac, HeoOXOJUMOCTH
CcoXpaHeHUsi MHOT000pasusi BUZIOB U KOCHCTeM KakK YCJIOBHUSI COCYL[eCTBOBaHHUs TPUPOAbI U
Ye/I0BeUeCTBa;

yMeHHe peliath OWO/IOTHYeCKHe 3a/laud, BBISBJISTh MPUUYMHHO-C/IEACTBEHHBIE CBSI3U
MEXIy HWCC/IeayeMbIMU OWOJIOTHYeCKUMHU TIPOLIeCCAaMM U SIBJIEHUsIMH, [leflaTh BBIBOABI U
TIPOTHO3bI HA OCHOBaHWH T0JTyUeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIO/HSATH J1abopaTOpHbIe W TPAKTHUeCKHe paboThl, cOOMOAaTh TpaBU/Ia MpH
pabore c yueOHBIM 1 TabOpPaTOpHBIM 000PY/JOBaHUEM;

yMeHHe BBbIBUTATh THUIIOTe3bl, TPOBEPATh WX 3KCIIEPUMEHTAJbHBIMU Cpe/CTBaMH,
dbopmyMpys 1iesib UCC/IeIoBaHUsl, aHaTM3UPOBATh T0JTyUeHHbIe pe3y/IbTaThl U /leflaTh BhIBO/IbI;

yMeHHe yuyaCTBOBaTh B yueOHO-MCCIe0BaTe/IbCKOM paboTe 10 OMOOTWM, SKOJIOTHH U
Me/IML[MHe, TPOBOMMONM Ha 0ase IIKOJBHBIX HAayUHBIX OOIIECTB, W TMyO/JMYHO TIPeJCTaB/IsTh
TI0/TyUeHHbIe pe3y/IbTaThl Ha YUeHUUeCKUX KOH(MEepeHIHsIX;

yMeHHe OIleHMBaTh THUMOTe3bl W TEOPUM O TIPOMCXOXKAEHWUW JKU3HH, UYejloBeKa W
Yyesl0BeUeCKMX pac, O TMPUYMHAX, TOC/IEACTBUSAX M Crocobax TmpefoTBpalieHus riao0anbHBIX
n3MeHeHul B buocdepe;

yMeHUe OCYIIeCTB/IATh OCO3HAHHBIM BBIOOp OyAyIIiei nmpodeccroHanbHOM eaTeTbHOCTH B
obmact  OWOMOTHH,  9SKOJIOTHUHM, TIPUPOZOIIOIL30BaHMS, MeJULIMHBL, OHOTeXHOJIOTHH,
TICUXOJIOTHH, BeTePUHAPHUM, CebCKOT0 XO035WCTBa, THILEBOW TMPOMBIIIJIEHHOCTH, YIayOJsaTh
T03HaBaTe/bHBIA WHTEpeC, HampaB/eHHbI Ha OCO3HAHHBIA BLIOOD COOTBETCTBYHOIEH



npodeccui ¥ TIpOfio/DKeHWe OHonoruueckoro 00pa3oBaHMSI B OpraHU3alUsX CpegHero
npoeCCHOHATLHOTO U BBICIIIEr0 00pa30BaHMsI.

IV. TemaTnueckKoe njiaHMpPOBaHUe

Ne HaumeHoBaHue Kou- OcHOBHBbIE BU/ABI JJ/IeKTPOHHBbIE

n/ pa3pena/TeMbl BO AeATeTbHOCTH (qudposBbie)

n yaco oOpa3oBaTe/IbHbIE

B pecypchbl
10 x1acc
1 Bbuonorus kak 1 PackpeiBath cogeprkaHue bubmoreka LIOK
HaykKa TePMUHOB Y TIOHATHH: http

Hay4yHOe MHPOBO33peHUE, s://m.edsoo.ru/7f41c292
HayuHasl KapTUHa MUpa,
HayuHbIM MeTO/l, TUIIOTe3a, Bubmoreka @I'YC
Teopusi, METO/IBI «Mos wkona» — https://
ICC/Te [OBAHMSL. lib.myschool.edu.ru
XapakTepu30BaTh OUOJIOTHIO
KaK KOMIIIeKCHYIO HayKy, eé | YUA.py —
MeCTO U poJib CpPeiu APYIux o0pasoBaresibHasl
eCTeCTBeHHBIX HayK. OH/IaKH-TIIaThopMa A1t
OueHuBaTth BKIAZ, HIKOJ/IBHKOB
OTeueCTBeHHbBIX YUEHBIX B
pasBuTHe GHOJIOTHH. https://uchi.ru
OuenuBarth pojib
6UOIOrMUeCKHX OTKpBITHIi 1 | VIHTepakTHBHas pabouast
WCC/Ie[JOBaHUM B Pa3BUTHUU TeTpajb -
HayKu 1 HpaKTHQECKOﬁ https://edu.skysmart.ru
JleATe/IbHOCTH JIFOZIe .
[Tepeunicnars npogeccuw,
CBsI3aHHbIE C COBPEMEHHOU
6uonorueit. [IpuBoAUTHL
TpUMepbI ITPaKTUUeCKOro
WCIT0/1b30BaHUs JOCTYKEHUN
OuosIorvK B MeULIMHE,
CeJIbCKOM X03sICTBe,
TPOMBILLIJIEHHOCTHU U OXpaHe
TIPUPOJBI.

2 JKviBbIE CUCTEMBI U 2 PackpeIBaTh cofiepkaHue bubnroreka [JOK



https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

X U3yuyeHue

TEePMUHOB U TIOHSTHIA:
crcTeMa, brosiornueckas
CUCTeMa, 3IeEMEHThI
CUCTeMbI, CTPYKTypa
OroCHCTeMBI, CBOMCTBA
JKUBBIX CUCTEM, 0OMeH
BeIIIeCTB, pa3MHOKEHHE,
pOCT, pa3BUTHE,
HaCJ1eZICTBEHHOCTh,
HM3MeHUYUBOCTb,
pa3/ipa’)KUMOCTh,
9HepPro3aBUCUMOCTb, YDOBHHU
OpraHu3al[uy KU3HU
(buocucrem).
XapakTepu3oBaThb
TIPUHLUTIBI OpPraHU3aluy
OUMOCHUCTEM: OTKPBITOCTD,
BBICOKAs1 YTIOPSiZI0YeHHOCTb,
CaMOPpeTryJISIs,
MepapXU4HOCTb.
[TepeuncniaTb
yHUBepcasbHble CBOMCTBA
JKHUBOT'O: €IMHCTBO
XUMUYEeCKOTO COCTaBa,
Pa3/ipa’KUMOCTh, IBIDKEHHE,
roMeoCTa3, pOCT U pa3BUTHe,
HaCJ1eZICTBEHHOCTh,
M3MeHYMBOCTb, BOJTHOLIUS
(pucriocobsieHue K
W3MEHSFOIIUMCS YCTIOBHUSIM).
[TpuBOAUTE MPUMEpbI
frocucTeM pa3HOTO YPOBHS
OpraHu3al[uy ¥ CpaBHUBATh
TIPOSIB/IEHUS] CBONCTB
JKUBOT'O Ha pa3HbIX YPOBHSIX.
XapakTepr30BaTb OCHOBHbIE
TIPOLIECCHI, TIPOTEKAOIIHE B
buocucremax: obmMeH
BeIIeCTB U MpeBpaliieHue
JHepTruHy,
CaMOBOCITPOM3Be/IEHNE,
CaMODperyJsiLysi, pa3BUTHE.
CobnroiaTh MpaBuia
Oepe>KHOT0 OTHOIIIEHUS K
JKMBOM MPUPOJE.

http
s://m.edsoo.ru/7f41c292

Bbubmuoreka ®PI'MC
«Mos 1kona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBaTe/ibHast
OHJIaliH-TIIaTdhopMa /st
IIKO/TbHUKOB

https://uchi.ru

WuTepakTrBHas pabouast
TeTpajp -
https://edu.skysmart.ru

Bbuomnorus KneTtku

PackpeiBath coziepkaHuve
TePMUHOB Y TIOHSITHM:
KJIeTKa, OpraHesiibl,
3yKapHOThI, TPOKAapPUOTHI,
BUPYChI, LIATOJIOTUSI

bubnmoreka LJOK

http
s://m.edsoo.ru/7f41c292

Bubmmorteka ®T'UC



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

(kieTouHast Oronorus),
KJ/IETOYHasl TeOpUsl.
XapakTepr30BaTb OCHOBHbIE
3Taribl Pa3BUTHUS LIUTOJIOTUN
KaK HayKu U eé oopmiieHHe
B K/IETOUHYHO OHOJIOTHIO.
[Toka3bIBaTh BKJ/IaJ| YUEHBIX-
010/10r0B B M3yUeHHe
KJIETOUHOTO CTPOEHHUSI
opraHu3MoB. [lepeuncisiTe
OCHOBHBIE TT0JIOKEeHUST
K/IETOYHOU TeopuH,
OOBSICHATD €€ PoJib B
(hopMHPOBaHUM eCTeCTBEHHO
- HayYHOU KapTHUHBI MHpa.
[MpuBOAWTE /JOKa3aTeTbCTBA
PO/ICTBa OPraHU3MOB C
WCTIOTb30BaHUEM
TMOJI0)KEeHUH K/IeTOUHOM
TEOPUH.

«Mos 1kona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBaTe/ibHast
OHJIalH-TIIaTdhopMa /st
IIKOJIbHUKOB

https://uchi.ru

WHTepakTrBHAas pabouast
TeTpajip -
https://edu.skysmart.ru

XumMuueckas
OopraHu3saLus
K/IeTKU

10

PackphsiBaTh Cofiep>KaHue
TePMUHOB U TIOHSTUH:
MaKpO3/IeMeHTHI,
MHUKDPO3JIEMEHTHI;
MUHepasbHbIe BellecTBa,
MOJIEKYJIa BOZbI KaK JIUTIONb,
BOZIOPO/IHBIE CBSI3Y;
ruipouIbHbIE U
ruapodoOHbIe BelecTBa,
OeJIKH, TIOJTUMEPHI,
MOHOMEpbI, aMUHOKHCJ/IOTHI,
(hepMeHTBI, MenTHIHast
CBSI3b, TIOJTATIENITH/I,
JleHaTypalys, yriIeBOAbl,
MOHOCaXapH/bl,
JMcaxapupl,
ToJIMcaxapu/ibl, TIFOK03a,
pubo3a, 1e30kcuprd03a,
J1e30KCUPHUOOHYK/IEMHOBASI
kucnota (JHK),
pubOHYK/IEMHOBAs! KUCIOTa
(PHK), HykneoTtus,
TOJIMHYK/IeOTHAHAS 11eTTb
(MONMUHYKIE0THL),
KOMIT/IeMeHTapHOCTb.
[oka3bIBaTh €JUHCTBO
3JIeMEHTHOT'0 COCTaBa Kak
O/IHO 13 CBOMCTB >KUBOTO.
PacripefiensiTb XUMHUUeCKue
3/IEMEHTHI T10 TPYTIIaM B

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/IalH-TUIaTdopMa 115t
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng

3aBUCUMOCTH OT
KOJINUeCTBEHHOTO
Npe/iCTaBUTe/IbCTBA B
OpraHu3Me;
XapaKTepu30BaTh POJib
OT/le/TbHBIX /IEMEHTOB.
BBISIB/ISATE CBSI3b MEXAY
COCTaBOM, CTPOEHHEM
MOJIEKY/Ibl XUMHUYeCKOT 0
COe/IMHEeHHs U ero
(GYHKUMSAMY B KJIETKe.

Ctpoenue u
(GYHKLMY KIeTKU

PackpeiBath coziepkaHuve
T€PMUHOB U TIOHSATHUH:
[[UTOT/Ia3Ma, LIUTO30/1b,
LIUTOCKeJIeT, KOMITapTMEHTHI,
OpraHOU/[pI,
3H/I0TUIa3MaThuecKas CeTh
(BIIC), armapat I'onbmku,
JTU30COMBI, BaKyO/Ib,
pubOCOMEI, aBTO/H3,
Be3UKYJIAPHBINA TPAHCIIOPT,
TePOKCHCOMBI, KIIeTOUHbBIN
COK, TYprop, MUTOXOH/IPUH,
KPHCTBI, TITACTH/IBI,
XPOMOTLIaCThl,
JIEHKOILIACThI,
XJIOPOTI/IACThI, CTPOMA,
rpaHbl, TUIAKOW/, JTaMerlia.
XapakTepu3oBaThb
LUTOTIa3My
9YKapHUOTUUECKOM KITeTKH;
K/1IaCCU(PUIMPOBATh
OpraHou/ibl B 3aBUCUMOCTH
oT ocobeHHOCTeM UX
CTpOeHUsI
(omHOMEMOpaHHbIe,
JIByMeMOpaHHbIe,
HeMeMOpaHHbI€); OMUCHIBATh
(GYHKLMY KaXK[0T0
XapaKTepru30BaTh €ro
3/1eMeHThI (MUKPOTPYOOUKH,
MUKDPO(]UIaMeHTHI,
TPOME)KYTOUHbIe
(buaMeHThI), UX POJib B
JKU3HeesITe/IbHOCTU KJIeTOK
Y TKaHel. XapaKTepu30BaTh
THUTIBI KJIETOK 3YKAapHOT:
pacTuTe/bHasi, XKUBOTHasl,
rpubOHas. CpaBHUBATh
MeXX/Ty COO0M CTPOEHHEe U

bubnmoreka LJOK

http
s://m.edsoo.ru/7f41c292

bubmmoreka ®PI'MC
«Mos 1ikomna» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBaTe/ibHast
OHJIaliH-TIIaTdhopMa /st
IIKOJIbHUKOB

https://uchi.ru

VHTepakTrBHAs paboyast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
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JKU3HEe/1esITeTbHOCTh
IYKapUOTHUECKUX KJIETOK U
POJIb TIPOKAPHOT B
OMOoLIeHO3aX.

OOMeH BeIecTB U
npeBpalljeHre
SHEPIUH B KJIeTKe

PackpbIBaTh cojiep)KaHue
TePMUHOB U TIOHSTUH:
0OMeH BelleCcTB 1
ripeBpalljeH1e SHeprun
(MeTabosn3m),
aCCUMWJISLIUSA,
MJIaCTUYECKUI 00MeH,
JACCUMWISLIUS,
JHEpreTUYecKuii 0OMeH,
dboTtocunTe3, hoTOMN3,
dhocdopunpoBanue,
NepeHOCYUK MPOTOHOB,
xeMocHHTe3. OnUChIBaTh
(hoToCcHHTE3, MPOL]eCChI,
MpoTeKarolljie B CBeTOBOU U
TeMHOBOU (ha3e. BLISBISTD
TIPUUKMHHO-C/Ie/ICTBEHHbIE
CBSI3U MeX/y TIOT/IoIeHreM
COJIHEYHOM SHepruu
XJI0pO(U/I/IOM U CUHTE30M
Mosiekys1 AT®. CpaBHUBaTb
HCXO/HbIe BellecTBa,
KOHEeYHbIe TIPOIYKTHI U
YCJIOBUS TIPOTEKAHUs
peakivii CBeTOBOU U
TeMHOBOH (ha3bl
¢dorocunTesa; CpaBHHUBATh
(hboTOCHHTE3 U XeMOCHHTE3.
OneHrBaTh 3HaUeHUE
(boToCHHTe3a U XeMOCHHTe3a
JLIS1 )KA3HU Ha 3emJie.
XapakTepr30BaTh peakLiu
TJIUKO/TN3a, OpOXKeHws,
KJ/IETOUHOTO /IbIXaHUS;
BBISIB/ISITH IPUUNHHO-
C/ie[ICTBEHHbIE CBS3U MEXAY
[VIMKOJTU30M, K/IETOUHBIM
JIbIXaHUEeM U CHUHTe30M
Monekys1 AT®. Onpenenatb
CBOMCTBA FreHETUUECKOTO
KOZia (TPUI/IETHOCTb,
0/IHO3HAUYHOCTh,
BBIPOXK/IEHHOCTb,
YHUBEPCaTbHOCTb,
HerepeKpbIBaeMOCTb,
HETpepbIBHOCTB).

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubnoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
OH/TalH-TUIaTdopMa 115t
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru
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OrnuchIBaTh 3Tarbl
peanv3auuu
Hac/ie/ICTBeHHOM
vH(opMaly B KJIeTKe.
CpaBHUBaTh peakiliuu
MaTPUYHOTO CHHTe3a
Mmosiekys1 PHK u 6enka B
KJIeTKe.

HacnepctBeHHast
vH(popMaLys u
peanu3aris eé B
KJIeTKe

PackphsiBaTh Cofiep>KaHue
TEePMUHOB U TIOHSITUM: T€eH,
reHeTUUeCKUM KO/, KOZIOH
(TpUILIIET), CTOMN-KOZOHBI,
MaTpulla, MaTPUUHbII
CUHTe3, TPaHCKPHIILIHS,
PHK-nonumepasa,
TIPOMOTOP, CIJIaliCHHT,
WHTPOH, 3K30H.
XapakTepr30BaTh peakLiu
MaTPUYHOT'O CHHTE3a,
CBOMCTBA FreHETUUECKOT O
Kogia. OMMChIBaTh 3Tarbl
TPaHCKPUITLUU U
TPAHCJISIL[UH; YCTaHAB/IUBATh
B3aMMOCBSI3b MaTPUUHBIX
peaki[uii B K/eTKe;
CcXeMaTH4YeCcKH u300pakaThb
MaTpUYHbIe PeaKIUU
TPaHCKPUITLUH U
TpaHc/siuK. PeliaTh
OuvoIornuecKye 3azauy Ha
oripejiesieHue
MoC/IeI0BaTeTbHOCTH
Hykseotuzos JHK u MPHK,
TIPUMEHSISI 3HAHUS O
peakiusix MaTPUUHOTO
CUHTe3a, FTeHeTUYeCKOM
Ko/ie, TIPUHLIUIIe
KOMIJIEMEHTapHOCTH.
OrnuchIBaTh 3Tarbl
TPaHCIALIAU U
CXemMaTuueck n300paxarhb
MaTpUYHbIEe Peakliu
TpaHc/siuK. PeliaTh
OuoIornuecKye 3azauy Ha
orpefie/ieHre aHTUKO/JOHOB
TPHK, nocneoBaTelbHOCTH
aMUHOKHCJIOT B MOJIEKYJIe
Oesika, MpUMeHsIsI 3HaHUS O
peakiusix MaTPUUHOTO
CUHTe3a, TeHeTUYeCKOM

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/IalH-TUIaTdopMa 115t
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru
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Ko/ie, TIPUHLIUIIe
KOMIJIEMEHTapHOCTH.
W3narate TUMOTE3bI
9BOJTFOLJMIOHHOT O
TIPOMCXOXKIeHUs BUPYCOB.
OrnuceiBaTh MeXaHU3M
B3aUMO/IeNCTBUS BUPYyCa U
KJ/IeTKH, UH(hEKIIMOHHbIN
BUPYCHBIM MpOLiecc.
XapakTepr3oBaThb
MeXaHU3Mbl BepTUKaTbHOW 1
rOpU30HTA/ILHOM Tlepeiauu
BUPYCOB; 3a00/1eBaHUs
JKUBOTHBIX U pacTeHUH,
BbI3bIBaeMble BUPYCaMHU.
HasbiBaTh BUpYCHBIE
3a0o0/1eBaHus,
BCTPEYaOIHecs y ueioBeKa:
TPUIII, K/eleBOr
sH1[edaTnT, rernarTur,
COVID-19, CITA .
Co0Jtro1aTh MpaBU/a
TOBe/IeHUsI B OKPY Katolleit
TIPUPO/THOM Cpejie, Mep
NpodUIaKTUKA
pacripocTpaHeHUs BUPYCHBIX
3abo/ieBaHuli (B TOM YKCJIe
BUY-undbekiun).

JKU3HEHHBIM LUK/
KJ/IeTKU

PackphsIBaTh Cofiep>KaHue
TePMUHOB U TIOHSTUH:
KJIETOYHBIN LUK,
vHTepdasa, peAyIvKaLus,
XpOMOCOMa, KapHUOTHII,
raryIOMHBIN, TUTIOUIHBINA
XPOMOCOMHBIN Habop,
XPOMaTHU/Ibl; MUTO3 €ro
cTaauu: ripodasa, MeTtadasa,
aHadasa, Tesnodasa.
OnuchiBaTh KU3HEHHBIN
L[UK/T KJIETKH; TIEPeUUCIIATh U
XapaKTepr30BaTh MepHUO/IbI
KJIETOYHOTO 1IUKJIa,
CPaBHUBATh UX MEXIY
cob6oii. OrnuceiBaTh
CTpOeHHe XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB,
CpaBHUBAaTh XPOMOCOMHEIE
HabopbI KyieToK. CpaBHUBATh
cTtaguu MuTo3a. Brazets
MpréMaMH BereTaTUBHOTO

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/alH-TUIaTdopMa AJist
IIKO/TbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru
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Pa3MHO>KeHUs Ky/IbTYPHBIX
pacTeHuli (Ha mpuMepe
KOMHATHBIX).
XapakTepr3oBaTh I0JI0BbIe
KJIETKU: SIULIeKJ/IeTKH,
CTIepMaTO30U/Ibl; BBISIB/ISITh
0CO0EHHOCTH X CTPOEHUSI.
XapakTepr30BaTh Mel03 Kak
Croco0b K/IeTOYHOT 0
JleJIeHUsT; ONUCHIBAaTh Mei03
T0 CTa[usiM; CPaBHHBATh
CTaJuy Meio3a U MUTO3a.
XapakTepu3oBaThb
PEeryJIsii0 MUTOTUYECKOTO
LIUK/Ia KJIeTKU. OOBbACHATD
O10/I0rNYeCcKnil CMbICTT
3anporpaMMUPOBaHHOMN
KJIETOYHOU rubenu -
ariorro3a. Y CTaHaB/IMBaTh
B3alMOCBSI3b MEXY
rOMeOCTa30M KJ/IeTOK U UX
rubesnblo.

Ctpoenue u

byHKIMM
OpraHu3MoB

17

PackpbIBaTh cojiep)KaHue
TePMUHOB U TIOHSTHUH:
OpraHusM, Opras,
opraHesbl, CUCTeMa
OpraHoB, anrapar,
XapakTepus3oBaThb
0COOEHHOCTH CTPOEHHUS 1
JKU3He/1esITe/IbHOCTH
O/JHOKJIETOYHBIX
OpraHu3MOB,
KOJIOHUAJIbHBIX,
MHOTOKJIETOUHBIX U
MHOT'OTKaHeBbIX
opranu3moB. CpaBHUBAaTh
Mexy coboit
O/THOKJIETOYHbIe,
KOJIOHUAJIbHBbIE,
MHOT'OKJIETOUHbIe U

MHOTOTKaHeBble OpraHU3MBI.
XapakTepr30BaTh TUIIBI
pacTUTeIbHBIX TKaHeu:
obpa3oBaTe/ibHas,
TIOKPOBHas1, IIPOBO/SLLAsA,
OCHOBHas1, MexaHUYecKasi;
TKaHU )KUBOTHBIX U
yesioBeKa: SMUTe/TuanbHas,
COe/IMHUTeJIbHAS,

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/alH-TUIaTdopMa AJist
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru
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MbIIIIeYHasi, HEPBHas;
TepPeurcIsTh 0COOeHHOCTH
WX CTPOEHUS U
BBITIO/THsIEMbIe (DYHKLIWH.
XapakTepu3oBaThb
BereTaTUBHbIE U
reHepaTUBHbIE OPraHbl
pacTeHUl, coMaTUUeCcKue 1
perynsTopHble OpraHbl
JKUBOTHBIX; IEPEUUCIIATh
0CO00EHHOCTH WX CTPOEHUS U
BBITIO/THsIEMbIe (DYHKLIWH.
YcraHaBnvBaTh
B3aMMOCBSI3U MEXY
CTPOEHHEM OPTaHOB U MX
¢byHkumsamu. Pa3nuyarh
BU/IbI TKaHEel, OpraHbl U
CUCTeMbI OPTaHOB, B TOM
YuC/ie yesioBeka, Ha
MHKpOTperiapaTax, B/Ia>KHbIX
Triperiaparax, repoapusx u
MUKpodoTorpadusix,
Tab/MIIaX, MOJENSAX U
MYJIsDKax. Y CTaHaB/IMBaTh
B3aUMOCBSI3U MEXY
CTPOEHHEeM OPraHOB U UX
(GYHKLIUAMY B OpraHu3Me.
XapakTepr3oBaThb
3BOJIFOLIMOHHOE YCI0XKHEHUE
CTpPOEeHHUSI.

10

Pa3smHoOKeHue u
pa3BuUTHe
OpraHu3MOB

PackphsIBaTh Cofiep>KaHue
TePMUHOB U TIOHSTUH:
KJIETOYHBIN LUK,
vHTepdasa, peAyIvKaLus,
XpOMOCOMa, KapHUOTHII,
raryIOMHBIN, TUTIOUIHBINA
XPOMOCOMHBIH Habop,
XPOMaTHU/Ibl; MUTO3 €ro
cTaauu: ripodasa, MeTtadasa,
aHadasa, Tesnodasa.
OnuchIBaTh )XKU3HEHHBIN
L[UKJ/T KJIETKH; TIEPeUUCIIATh U
XapaKTepr30BaTh MepHUO/IbI
KJIETOYHOTO LIUKJIa,
CpaBHUBATh UX MEXY
coboii. OrnuceiBaTh
CTpOeHHe XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB,
CpaBHUBATh XPOMOCOMHEIE
HabopbI K/1eToK. CpaBHMBATh

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/TalH-TUIaTdopMa AJist
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

craguu MuTo3a. Briazets
NpuéMaMu BereTaTUBHOIO
Pa3MHO’KeHUs Ky/IbTYPHbIX
pacTeHuli (Ha mpuMepe
KOMHATHBIX).
XapakTepr30BaTh I0JI0BbIe
KJIETKU: SIULIeKJ/IeTKH,
CrepMaTo30U/Ibl; BbISIB/ISATH
0COOEHHOCTH X CTPOEHUSI.
XapakTepr30BaTh Mel03 Kak
Croco0b K/IeTOYHOT O
JlefieHus; OMMChIBaTh Meio3
T0 CTa[usiM; CPaBHHBATh
CTaJy Meio3a U MUTO3a.
CpaBHUBaTh NIEPUO/IbI
OHTOTreHe3a; MpsiMoe U
HerpsiMoe (JINUMHOYHOE)
MOCT3MOpPHOHABHOE
pa3BUTHE, 3aPOAbIIIN
yesioBeKa U JIpyrux
X0pI0BbIX. OOBSACHSITD
Ouosioruueckoe 3HaueHHe
pas3BUTHs C MeTaMOpP(O30M;
OTpHLaTe/IbHOE BJIHSIHUE
aJIKoroJisi, HUIKOTUHA U
Zpyrux (akTopoB Ha
pa3BUTHE 3apOo/biiiia
yesioBeka. OnuceIBaTh
TIpoLIeCC IBOWHOTO
OTJIOIOTBOPEHUS Y
LIBETKOBBIX PaCTeHUM.

11

['eHeTrKa — HayKa o
Hac/1eZICTBEHHOCTU
Y U3MEHYUBOCTU
OpraHusMoB

PackpeiBath cozeprkanue
TePMUHOB U TIOHATHUM: TeH,
reHOM, TeHOTHII, (eHOTHII,
XPOMOCOMBI, aJijie/ibHble
reHbl (asie/in), TOMO3UroTa,
reTepo3nroTa,
JIOMUHAHTHBIN MPU3HaK
(reH), peLieCCHBHBIN
TMpHU3HaK (TeH), yucTas
JMHUS, TUOPUI.
[TepeuucraTe u
XapaKTepu30BaTh METO/bl
reHeTUKU:
rUOpPUI0/IOTUECKUH,
LIUTOreHeTUUeCKUM,
MOJIEKYISIPHOTeHeTUUeCKUH;
JIOMUHAHTHBIE U

bubmoreka LJOK

http
s://m.edsoo.ru/7f41c292

bubmorteka ®T'NC
«Mos 1ikomna» — https://
lib.myschool.edu.ru

Yuu.py —
obpa3oBaTesibHast
OHJIaMH-TIJIaTdopMa /s
IIKOJIbHUKOB

https://uchi.ru

WuTepakTBHasi pabouast
TeTpajip -



https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

peliecCUBHbIe TIPHU3HAKU
pacTeHUl U >KUBOTHBIX.

[MTonb30BaTHCA reHeTUUECKOU

TePMUHOJIOTHEN U
CUMBOJIMKOM Z1Jis 3arrCH
TeHOTUTTNYEeCKUX CXeM
CKpeIllMBaHUs.

https://edu.skysmart.ru

12 3aKOHOMEpPHOCTH 10 | PackpbiBaTh cofiep;kaHue bubnmoreka LJOK
Hac/1eZICTBEHHOCTH T€PMUHOB U TIOHSATHUH: http
MOHOTMOPHHOE s://m.edsoo.ru/7f41c292
CKpel1BaHKe, UACTOTa
ramert, JOMMHHPOBaHKe, Bubmoreka ®I'VC
pacirierieH e MprU3HaKoB. «Mosi 1iKona» — https://
lib.myschool.edu.ru

OnuceiBaTh OIBITHI I
MeHgesisi IO U3yUeHUIO
Hac/leJ0BaHUs g]AHOﬁ napsl g’ggl ag gB;e bHast
TIPU3HAKOB y TOpoxa OHJIaMH-TI/IaTdopMa st
rocesHoro. [IpuBoauts IHKO/ILHIKOB
(hopMyTMpPOBKY TIEPBOTO U
BTOPOTO 3aKOHOB I'. https://uchi.ru
Mengens (3aKkoHa
eAuH006pasusa ruGprzos VHTepakTrBHAs paboyast
MepBOro MOKOJIeHUs, 3aKOH TeTpa -
PaCI|eNuIeHNs PH3HAKOB )i https://edu.skysmart.ru
00OBSICHATD X
LIMUTOJIOTUYECKHE OCHOBBI.
OOBSICHATH XPOMOCOMHBIH
MeXaHU3M Oripe/ie/IeHUst
10Jla y OpraHu3MOB.
ITpuBOgUTE TIPUMEDPBI
Hac/ieloBaHUsI IPU3HAKOB,
CLIETJIEHHBIX C TOJIOM.
CoCTaB/sITh CXeMBbI
MOHOTHOPHIHOTO U
JTUTHOPUIHOTO
CKpeII[MBaHUM, CLIeTI/IEHHOTO
HacJieZloBaHus,
Hac/e/JoBaHusl, CLIeTIJIeHHOTO
C TOJIOM U peliaTh
reHeTUYeCKHe 3a/jauu.

13 3aKOHOMEpPHOCTH 6 PackpeiBath cozepkaHue bubnuoreka IIOK

W3MeHUUBOCTU T€PMUHOB U TIOHSTUH: http

M3MEHUHBOCTb, s://m.edsoo.ru/7f41¢292
HeHac/ie[JCTBeHHast
W3MEHUHUBOCTb, bubmoreka ®I'MC
HAC/IeACTBEHHAs «Mos 1ikona» — https://
13MeHuMBOCTb. CpaBHuBars | 1iD.myschool.edu.ru
HeHac/1eJCTBEHHYIO

N3MeHUHNBOCTH C

Yun.py —



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/

Hac/eZICTBEHHOM.
ITpuBOgUTE TIpUMEDPBI
KaueCTBeHHBIX U
KOJIMUeCTBEHHbIX MPHU3HAKOB
OpraHU3MOB, TIPOSIB/IEHUN Y
OpraHW3MOB
HeHac/eZICTBeHHOM 1
Hac/ieICTBeHHOU
WM3MEeHUHBOCTHU.
XapakTepr30BaThb CBOMCTBa
reHOTUTTNYeCKOH
M3MeHUMBOCTU. ONUChIBaTh
Meli03 U MOJI0BOM TMPOoLiecc
KaK OCHOBY TpOSIB/IEHUS Y
OpraHu3MOB
KOMOWHATUBHOM
M3MeHUnBOCTU. [ToKa3biBaTh
Ha KOHKPETHBIX NTpUMepax
PO/Ib KOMOMHATUBHOH
M3MEeHUMBOCTU B CO3laHUU
reHeTUUeCcKoro
pa3Hoobpasusi OpraHu3MoB B
rpefiesiax OIHOTO BU/IA.

obpa3oBaresibHast
OHJIalH-TIIaTGopMa /ISt
IIKOJTbHAKOB

https://uchi.ru

WHTepakThBHas pabouast
TeTpajp -
https://edu.skysmart.ru

CpaBHUBAaThb
reHOTUTTNYeCKYIO
H3MeHUUBOCTD C
MOAU(PUKAI[MOHHOIA.

14 ['eHeTvKa yesi0BeKa PackpeiBaTh cogepkanre | bubmmoreka LJOK
TEPMUHOB W TIOHATHM: | hitp
CeKBeHUpOBaHue, KapTa s://m.edsoo.ru/7f41c292
XPOMOCOMBI, nipobaH,
HacleACTBeHHble  Gosesnu | bruOmorexka OI'VIC
(MOHOTeHHBbIe, mojuredssle, | «Most 1Koma» — https:/
reHHbIe, xpomocomasie), | lib.myschool.edu.ru
MeZMKOTeHeTUUeCKoe
KOHCY/IbTHPOBaHUe, Yun.py —
JopozoBast JMarHOCTHKa, obpasoBaresbHas
aMHMOLeHTe3. [lepeuncsTh | OHIaHH-MIaTGOpMa /st
0Cc00eHHOCTH n3yueHusi | LIKOJIbHUKOB
reHeTUKU yesiioBeKa U
METO/TbI MeJULMHCKO# | Dttps://uchi.ru

reHeTUKU. XapaKTepusoBaTb
METO/Ibl W3yUeHUsI TeHeTHUKU
yesioBeKa
(reHeanoruveckun,
OJIM3HEIOBBIH,
LIUTOTeHeTUUeCKUH,
MOJIeKYISIPHO-
reHeTUUeCKHH,
TIONYJ/ISILIMOHHO-

VHTepakTrBHAs pabouast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng

CTaTUCTUYECKUI).
OrnuchiBaTh 1€/, 3aJau U

JIOCTYKEHUST
MeXKTyHapOJAHOM
TPOrpaMMbl «['eHom
yesioBeka». Pa3nuuath Ha
M300pa’keHUSIX (cxemax,
Tab/IMI[aX) KapThl XDOMOCOM.
15 Cenekuus PackpbiBath copepkanue | Bubmoreka IJOK
OpraHW3MOB TEPMUHOB W TIOHATHM: | http
ce/leKIUs, COPT, nopoja, | S:Z//m.edsoo.rw/7f41c292
1ITaMM, JOMeCTUKaLusi, WU
OIOMAalllHMBaHWe,  L|€HTPhI Bubmoreka ®I'MC
MHOrooGpasus u | «Mos mKosna» — https://
TIPOMCXOIKeHHUsI lib.myschool.edu.ru
KyJIbTYDHBIX pacTeHUd U
KMBOTHBIX, rubpuamsanus, | Y Y4.py —
VICKYCCTBEHHbIN orGop. | 00pasoBaresbHast
V3naraTh yuenme H. V. | OHIaiH-mIaTdopma s
BasusioBa 0 LieHTpax | IIKO/IBHUKOB
TIPOMCXOXKAEeHHS
KYJIbTYPHBIX pactenuis; | hitps:/uchi.ru
pa3/MuaTh LeHTPhI Ha KapTe
MHpa, CBSI3bLIBATh Ux I/IHTepaKTI/IBHaﬂ pa60qa${
MeCTOI10/I0KeHue ¢ ouaramu | TeTpajb -
BO3HMKHOBEHUsI https://edu.skysmart.ru
JpEeBHEUIIINX 1[MBU/IH3ALUM.
CpaBHUMBAaTh copra
KYJbTYPHBIX pacTeHuM,
TOPO/IbI JIOMalLTHUX
JKUBOTHBIX M UX [IUKUX
npenkoB. OreHUBaThb pOJib
CeJIeKIIMM B 00ecrieueHuH
TMPO/I0BOTLCTBEHHOMN
Oe3omacHoCTH
yesoBevyectBa. [IpuBoauth
TIPUMepEI JIOCTYKeHUH
CceneklMd  pacTeHUuH U
JKUBOTHBIX.
16 BbuorexHosiorus n PackpeiBath cofieprkaHue bubnmoreka LJOK
CUHTeTUUeCKast T€PMUHOB U TIOHSATHUM: http
OMOJIOTUS OMOTEeXHOJIOT Vs, s://m.edsoo.ru/7f41c292
TPaIUL[OHHAS
BHOTEXHOJIO NS, Bubmoreka ®TUC
MUKPOGHO/IOr e CKHiA «Mos kona» — https://
CUHTE3, lib.myschool.edu.ru
MHUKpoOHoioruueckas
TexHosiorus. Ilepeunciaare Yun.py —
HaripaB/IeHUs 06pa30BaTeHLHaH

OMOTEXHOJIOTUM; LIeTH U

OHJIalH-TIIaTdhopMa /st



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

3a/lauM, CTOSIIIHE TIepe]
OMOTEeXHOJIOTHEM.
XapakTepu30BaTh 00bEKTHI,
HCTI0/Ib3y€eMbIe B
OMOTEeXHOJIOTHUH, -
K/IeTOUHbIE 1 TKAHEBbIE
KYJ/IbTYPBI,
MHUKPOOPTaHU3MBI.
OrnuchIBaTh OCHOBHEIE
MeTO/ibl TPAIULIMOHHOM
OMOTEXHOJIOTUU 1
JIOCTH)KEHUST
MHUKPOOHOIOTHYeCcKon
TexHo/Ioruu. OO0CHOBLIBAThH
3HaueHHe OMOTEeXHOJIOTHUU
JIIS1 CeTbCKOXO03SIHCTBEHHOTO
TIPOM3BO/ICTBA.
XapakTepu3oBaTh MeTO/bI
MeTab0JIOMHOTO U
TeHOL[EHTPUUECKOTO
aHa/IM3a; UCI0/Ib30BaHKe
CTBOJIOBBIX KJieTOK; ITLIP-
[TUAaTHOCTHKY; TapreTHYI0
Teparyio paka.

I[IKOJ/IBHUKOB

https://uchi.ru

WHTepakThBHas pabouast
TeTpajp -
https://edu.skysmart.ru

17 Pe3epBHoe Bpems 1

O61ee KomuecTBo yaco | 102

11 xnacc

1 3apokjeHve U 4 PackpriBath cozeprkaHue bubmmoreka LIOK
pas3BuTHE TEePMUHOB U TIOHSITUIA: http
5BOJTIOLIMOHHBIX SBOJIFOLMS, TIePeXO/[HbIe s://m.eds00.rw/7f41c292
Trpe/iCTaB/IeHUN B (hopMbl, (prstoreHeTUUECKHE
Oouonoruu PSiZibl, BU/IbI-9HJ€MUKH, Bubsmoreka GI'VIC

BU/IbI-PEJIMKTHI, 3aKOH
3apO/ibILLIEBOr0 CXO/CTBA,
OuoreHeTUUYECKUH 3aKOH,
TOMOJIOTUYHBIE U
aHaJIOTUYHbIe OpraHsbl,
pyZUMeHTapHble OpraHsbl,
ataBu3Mbl. [lepeuncisTs
OCHOBHBI€e 3Talbl Pa3BUTHUS
5BOJIFOLIMOHHOW TEOPHH.
XapakTepu3oBaTb
CBU/IeTe/IbCTBA 3BOJIIOLIUU:
T1a/Ie0HTOJIOTUYeCKue,
buoreorpaduueckue,
3MOpUOIOTHYECKHE,
CpaBHUTE/IbHO-
aHaTOMUYeCKue,

«Most mikona» — https://
lib.myschool.edu.ru

Yuu.py —
obpa3oBaTe/ibHast
OHJIalH-TIIaTdhopMa /st
IIKOJIbHUKOB

https://uchi.ru

WuTepakTrBHast pabouasi
TeTpajipb -
https://edu.skysmart.ru



https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng

MOJIEKYISIPHO-
buoxummueckue. [IpUBOANUTH
TpUMepkI MepexoiHbIX (hopM
OpraHU3MOB,
(bunoreHeTUUECKUX PSIZIOB.
XapakTepr3oBaTb OCHOBHbIE
5BOJTIOL[MOHHbIE H/[IeH,
KOHLIETTLIMU U TeOpUH;
CpaBHHUBATH B3IJISI/Ibl HA BU]
u sBomronuro K. JIuHHes,
JK.b. Jlamapka, Y. [lapBrHa.
OO6ocHOBBIBATH
3aKOHOMEPHOCTh
TpaHchopmMaluu
JlapBUHK3Ma B
CUHTETUUECKYHO TEOPHUIO
sBosonuu (CTO). M3narath
OCHOBHBIe To1okeHus1 CTO.
OuenuBats Bkiag I'. e
®pwu3a, C. C. YeTBepUKOBa,
N. N. llImaneraysena, /. K.
bensieBa B hhopMupoBaHue
CTD. OreHrBaTh 3HaUeHHE
CTD3 B dhopmupoBaHUU
COBPEMEHHOU eCTeCTBEHHO-
Hay4HOU KapTHHBI MUpa.

MukposBosoLus 1
e@€ pe3y/bTaThl

14

PackphsIBaTh Cofiep>KaHue
TePMUHOB U TIOHSTUH:
KpearjyoHu3M, abuoreHes,
BUTAIN3M, MIAHCIIEPMUS,
KoarlepBaThbl, POOHOHTHI.
XapakTepr3oBaTh MeTO/IbI
M3y4yeHUs] UCTOPUUYECKOTO
MPOLIIOr0 3eMJIN.
[Tepeunc/iATb OCHOBHBIE
3Tarnbl XUMHAYECKOU U
OMO0/IOTHUECKOM BOJTIOL[UH.
XapakTepr30BaTb OCHOBHbIE
COOBITHS B Pa3BUTHH
OpraHUuecKoro Mupa mo
3paM U mepuojiam
reo/IorMuecKou HCTOPUH;
3Tarbl pa3BUTUS
pPacTUTeNbHOTO U )KUBOTHOTO
Mupa. BeiieuTh riaBHbIe
apoMopdh03bl paCTeHUN U
>KUBOTHBIX. CpaBHHBAaTh
Mexy coboit
rpe/icTaBUTeNen
CUCTeMaTUUYeCKUX TPYIII

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
OH/alH-TUIaTdopMa 115t
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
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OpPraHU3MOB, BbISIBJISITh
YyepThl YCII0XKHEHUS U
MIPUCIIOCOOIEHHOCTH K
YCJIOBUSIM >KU3HHU.
[TepeuncnaTe 3aaun
aHTPOMOJIOTHH, 3Tarlbl
CTaHOBJIEHUS U Pa3BUTHS
Trpe/iCTaB/eHUN O
TIPOMCXOXKJEHUH YesloBeKa.
W3naratb OCHOBHBIE
T1o/10KeHust Teopuu Y.
[apBrHa, KpUTHUYECKH
OLleHHBaTh HeHayUHYH0
“H(opMal1io 0
TIPOMCXOXKJEHUH YesloBeKa.
XapakTepr3oBaThb
JBIDKYILIYEe CUIbl (PaKTOpbI)
aHTpOIMoreHesa:
Ouonornyeckue u
colasbHble, CPaBHUBATb UX
Mexxay coboii. [Ioka3bIBaTh
enuHCTBO BUAa Homo
sapiens, Hay4YHYO
HEeCOCTOSITE/IbHOCTh PaCOBBIX
TeopuH, el CoLManbHOro
JlapBUHM3Ma U pacu3Ma.

MakposBostoLus U
e@€ pe3y/bTaThl

PackphsIBaTh Cofiep>KaHue
TePMUHOB U TIOHSTUH:
9K0JIOT U, TI0JIeBbIe
HaOroeHus,
9KCTIePUMEHThI, MOHUTOPUHT
OKpY>Katolllel cpejibl,
MO/ie/IipOBaHue,
3K0JIOTUYeCcKoe
MHPOBO33peHHeE.
ITepeuucnaTe 3amaumn
9KOJIOTUH, eé pa3ziesbl U
CBSI3U C IPYTUMU HayKaMH.
XapakTepu30BaTh METO/IbI
9KO0JIOTUUECKUX
HCClie/IOBaHUM.
XapakTepu3oBaThb yCI0BUs
cpesi 0OMTaHUsI OPraHU3MOB;
K/1acCU(UIMPOBaTh U
XapaKTepHu30BaTh
3Kosiorhuueckre hakTophbI:
abuoTuueckre, OMOTUUECKHE
Y aHTPOTIOTeHHbIe.
OrnuchiBaTh JeNcTBUE
9KO/I0THUYeCKUX (haKTOPOB Ha

bubnoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
OH/TalH-TUIaTdopMa AJist
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng

OpraHu3MBbl.
XapakTrepr3oBaTb OCHOBHbIE
ToKasaTesv U
5KOJIOTUYECKYI0 CTPYKTYPY
TIOMYJISILIUU; ONIUChIBATh
MeXaHU3MbI PerysLuu
YMCJIEHHOCTU MONYJISLIUU.

ITpoucxoxnaenve u
pa3sBUTHE )XU3HU Ha
3emie

15

PackpeiBath coiepkaHuve
TEePMUHOB U TIOHSATHI:
OMOLIeHO3, SKOCHUCTEMa,
Ouoreol1eH03, BU/IbI-
JIOMUHAHTBI, SKOJIOTHYeCKast
HuIa. XapakTepu30BaTh
OuoreHo3 (Co00IIeCTBO), ero
BU/IOBYIO,
MIPOCTPAaHCTBEHHYIO U
TPODHUUECKYIO CTPYKTYPBI.
OOBSICHATL POJTh
KOMITOHEHTOB OMOIL[eHO03a B
TO/IfleP>KaHUM ero
CTPYKTYPBI U
CyIIIeCTBOBaHUS Ha
onpe/ieIEHHON TePPUTOPUH. .
CpaBHMBATh KOMITOHEHThI
OMOLIEHO30B, UX BU/IOBYIO,
MIPOCTPAaHCTBEHHYIO U
TPODHUUECKYIO CTPYKTYPBHI,
CBSI3U MeXKy OpraHU3MaMHU.
CpaBHMBATh MACTOMIIHBIE U
JIeTPUTHBIE TUIIeBbIe LeTH,
TpodHUeCKre YPOBHU
9KOCUCTEeMBI. Pa3nnuarb
MTUPaMU/IbI POYKIIWH,
MTUPaMU/Ibl YUC/IEHHOCTU U
MUpaMu/ibl OMOMaCChI.
CoCTaBATh LIeNU U CeTH
nuTaHus. [lepeunciaTh
CBOMCTBA 9KOCUCTEM:
YCTOWUMBOCTb,
CaMODperyJIsLUs, Pa3BUTHE
(cykueccus).
XapakTepr3oBaTh
CYKLIECCHH, BBISIB/IATH
TIPUUMHEI U 00IITHe
3aKOHOMEPHOCTH CMEHBI
9KOCHCTEM.
XapakTepu30BaTh COCTAB
ouocdepsl, pyHKIUHN
JKUBOT'O BeIlleCTBa
6uocdepsl U onpeiensaTh (Ha

bubnmoreka LJOK

http
s://m.edsoo.ru/7f41c292

bubmmoreka ®PI'MC
«Mos 1ikomna» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBaTe/ibHast
OHJIaliH-TIIaTdhopMa /st
IIKOJIbHUKOB

https://uchi.ru

VHTepakTrBHAs paboyast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
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KapTe) 00J/1aCcTH ero
HauboJIbIIIero
pacrpocTpaHeHUsl.
ITpuBOgUTE TIPUMEDPBI
MIPOSIB/IeHUsT (DYHKIIAH
JKUBOT'O BeIlleCTBa
ouocdepsl,
OroreoXMMHUUYECKOn
JIesITeJTbHOCTH UesioBeKa.
[TepeuncisITh 0COOEHHOCTH
6uocdepsl Kak r/100a1bHOM
5KOCHCTeMBI 3eMJIH.
XapakTepu3oBaThb
paLoHaIbHOe
HCTIO/Ib30BaHUE MPUPOTHBIX
pPecypcoB; OCHOBHbBI®
T10JIOYKEHUsT KOHLIETII[UH
YCTOWUMBOT'O Pa3BUTHSI.

[IpoucxoxpaeHue
yesioBeKa —
aHTpOIIOreHe3

10

PackpbiBaTh Cofiep>kaHue
TePMUHOB U TIOHSTHUI:
aHTPOIIO/IOT S,
MopdoJIoTHsi, aHTPOTIOTeHe3,
aHTPOIIOMeTpUS,
PEKOHCTPYKLUS,
apxeosiorusi, STHorpagusi.
HasbiBaTh pasfiesnbl v 3a1aun
aHTPOIIO/IOTHH.
XapakTepu3oBaTh MeTO/IbI
aHTPOIIO/IOTUY Y CPABHUBATD
UX MeXXay cobo. Beizienats
BOIPOCHI 9BOTIOLIUA
yesioBeKa, UCc/ieflyeMble Mpu
TOMOIIIU Pa3/IMuHbIX
MeTO/l0B. XapaKTepru30BaTh
pOJib ecTecTBeHHOr0 0TOopa
B MOMY/ISILIUSIX
COBPEMEHHOI0 UesIoBeKa.
OueHuBaTh PoJib
MyTaLMOHHOIO NpOoLiecca,
TOMY/ISI{UOHHBIX BOJH,
Jipeiida reHOB, MUTpAL[UH,
«3(dekTa ocHOBaTess» B
5BOJIIOLIUW TIOMY/ISLIUN
COBPEMEHHOT0 uesioBeKa.
[TpuBOUTEL PUMeEPbI
(hakTOpOB, CIIOCOOHBIX
BbI3BaTh MOMYJISILIMOHHBIE
BOJTHBI B 9BOJTFOL[UU
COBPEMEHHOI0 UesioBeKa.
IIpUBOUTE TIPUMEDPBI

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmoreka ®T'UC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/IalH-TUIaTdopMa 115t
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru



https://edu.skysmart.ru/
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aIaMTUBHBIX TIPU3HAKOB Y
rpe/icTaBUTeNeMn
yeJsioBeyeCcKHux pac.
[TpuBOAWTE CBU/IETETHCTBA
eIMHCTBA MPOUCXOXKAEeHHUs
YyeJ/ioBeueCcKHux pac.
CorocTaB/isiTh a/IalITUBHBIE
THIIbI JIFOZIEN C paCOBBIMU
ripu3Hakamu. /loka3biBaTh
Hay4YHYIO
HEeCOCTOSITe/IbHOCTh
pacu3ma.

OKOJIOTHsl — HayKa
0
B3aMMOOTHOIIIEHHUSIX
OpraHU3MOB U
Ha/lopraHW3MeHHbIX
CUCTEM C
OKpY’Karolleiu
cpezoi

PackphsIBaTh Cofiep>KaHue
TePMUHOB U TIOHSTHUH:
9KOJIOTHUsl, ayTIKOJIOT U,
CUHIKOJIOTHS1, SKOJIOTHS
COOOIIIECTB U 9KOCHCTEM,
9KOJIOTHSI BUJIOB U
TTOMY/ISILIUM.
XapakTepr30BaTb OCHOBHbIE
3Tarbl 3apOKAeHUs U
Pa3BUTHS IKOJIOTHUH KaK
HayKu. [IpUBOAUTE TIPUMEpEI
00BEKTOB MU3yUeHusI
3KoJioruu. HasbiBaThb
OCHOBHBIE 33/]a4H, CTOSIIIIHE
repe/; yUéHbIMU-IKOIOTaMHU.
YcraHaBMBaTh
B3aUMOCBSI3b 9KOJIOTHH C
JIPyTUMU HayKaMH.
XapakTepu30BaTh METO/IbI
3KoJioruu. IIpuBoguTh
TIPUMepHI MOJIEBBIX
Ha0/TI01eHUH B 9KOJIOTHH.
BhIsSIBNSITE 0C06€HHOCTU
MOHHUTOPUHTA OKPY KaroIriei
cpe[ibl Kak MeTofia
9KOJIOTHUECKUX
HCClle/IOBaHUM.
OO00CHOBBIBATH 3HAUEHHE
9KCTIePUMEHTOB B
9KOJIOTHUECKUX
HCCIe/JOBaHUSIX.
CpaBHUBaTh 1abopaTOpHbIE
Y TIPUPO/THBIE
9KCTIePUMEHThI KaK MeTO/Ibl
9KOJIOTUUECKUX
rcciaenoBanuii. O1jeHUBaTh
3HaueHHe MPOTrHO3UPOBAHUS
KaK MeTO/Ia SKOJIOTUYECKUX

bubnmoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubnoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/TalH-TUIaTdopMa AJist
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru
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HCClie/IOBaHUM.
O060CHOBBIBATH
He00X0JUMOCTb
9KOJIOTUUECKUX 3HAHUU JIJIsT
COBPEMEHHOTO YeJ/IOBeKa.

Opranusmel 1
cpezia 0OUTaHUS

PackpeiBath coziepkaHue
T€PMUHOB U TIOHSATHUH:
9KOJIOTHsl, TIOJIEBbIe
Hab/mo1eHus,
9KCTIepUMEHTbI, MOHUTOPUHT
OKpY>Karolllei cpefibl,
MO/IeTMPOBaHue,
9KO0JIOTUYECKOe
MHUDOBO33pEHHeE.
[TepeuncnATh 3aaunt
3KO0JIOTHH, eé pasjessl U
CBSI3U C APYTUMU HayKaMH.
XapakTepr3oBaTh MeTO/IbI
9KOJIOTUUECKUX
HCC/IeIOBaHUM.
XapakTepu30BaTh yC/I0BUS
cpe[; 0OMTaHHUS OPraHHU3MOB;
K/1acCuUIMpOBaTh U
XapaKTepu30BaTh
9K0JIorMuecKue (pakTophl:
abrotuueckue, OOTHYECKUE
Y aHTPOTIOTeHHbIe.
OnuceIBaTh JeHUCTBHE
9KOJIOTUUECKHX (PAaKTOPOB Ha
OpraHU3MBI.
XapakTepu30BaTh OCHOBHEIE
MoKa3aTesu u
9KOJIOTUYECKYI0 CTPYKTYPY
TIOTTYJISIL[AH; OTTMCHIBATh
MeXaHU3MbI PeryJisLun
YKMCJIEHHOCTH TIOMTYJISIL[|H.

bubnmoreka LJOK

http
s://m.edsoo.ru/7f41c292

bubmorteka ®PI'MC
«Mos 1komna» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBaTe/ibHast
OHJIaliH-TIIaTdhopMa /15t
IIKOJIbHUKOB

https://uchi.ru

VHTepakTrBHAas paboyast
TeTpajp -
https://edu.skysmart.ru

OKOJIOTHsl BUZIOB U
MOy IS

PackpbIBaTh CO/iepyKaHKe
TTOHSATHUS «IIOITYJISLHSI» .
O1jeH1BaTh 3HAUEHHe
HEOITHOPOJHOCTH Cpe/ibl,
¢bu3nueckux 6apbepoB U
ocobeHHOCTeH 6HOI0run
BU/IOB B (hOPMUPOBAHUH
MPOCTPaHCTBEHHOM
CTPYKTYPBbI ITOMY/ISILIAHA.

ITpuBOgUTE TIPUMEDPHI
TIOMYJISALIUKA pa3HbIX BUJOB
pacTeHUM U )KUBOTHBIX.
XapakTepr30BaTb OCHOBHbIE

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubmioreka ®I'MC
«Mos 1ikona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oHalH-TUIaTdopMa AJist
IIKOJTbHUKOB



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://edu.skysmart.ru/
https://uchi.ru/teachers/lk/subjects/eng
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

9KO0JIOTUYEeCKHe TIoKa3aTe/ln
TIOTTYJISIL{AU: YHUC/IEHHOCTb,
MIJIOTHOCTb, BO3paCTHast U
10JI0Bast CTPYKTYPa,
POXXIaeMOCTh, TIPUPOCT,
TeMIT POCTa, CMEPTHOCTb,
murparys. I[IpuBoanuTh
TIPUMePbI SKOTIOTHYeCKUX
HUIII Pa3HbIX BU/IOB
pacTeHUH U >KUBOTHBIX.
BBISIB/IATE OT/IMUKE
9KOJIOTMUECKOW HUILIY BU/IA
OT ero MeCToOOHTaHUSI.
I'padruecku n3o06parkaTh
MHOT'OMEPHYI0 MOJIe/Th
9KOJIOTUUECKOU HUILH JI7Is
pa3HbIX BUZIOB. BBIABIATH
TIPUYMHBI Pa3/TMuMi B
pa3Mepax 3K0JIOTHYeCKOU
HUIIIM Y Pa3HbIX BUZIOB
PaCTeHUH U )KUBOTHBIX.
AHanu3upoBaTh MPUUUHBI U
MOC/Ie/ICTBUSI CMEHbI
5K0JIOTMYECKOU HULLIU.

https://uchi.ru

VnTepakTiBHast pabouasi
TeTpajp -
https://edu.skysmart.ru

DKOJIoTUs
coo0111ecTB.
DKOJIOTUUecKue
CHUCTEMBI

12

PackpbIBaTh CO/iepyKaHUe
TePMUHOB U TIOHSTHUH:
OuoIeHo3, 6HOTOII.
XapakTepr30BaTh OUOIEHO3
Y ero CTPYKTYPbI: BU/IOBYIO,
MPOCTPaHCTBEHHYIO,
Tpoduueckyro. ONuchbiBaTh
KPYTOBOPOT BeIIeCTB U
MOTOK SHEPTUU B
skocucteMe. OOBACHATD
POJIb OPraHW3MOB B
OUMOIOrMUeCKOM
KPYTOBOPOTE BEIIeCTB U
noToke 3Heprun.[IpuBoaUTHL
TIPUMEpPbI OPraHU3MOB,
3aHUMAIOIUX Pa3HbIe
YPOBHU TPO(PHUUECKUX
niupamMui. CoCTaB/IsITh CXeMbI
MepeHoca BelecTBa u
JHEPTUU B IKOCHCTEMaxX
(e nuTaHus).
XapakTepu3oBaTh IMpaBu/ia
9KOJIOTUUECKUX TTUPaMHU/]
yrces, 0MOMacChl U
3Hepruu.OOBICHATD
TIPUUMHBI Pa3/ MU B

bubnuoreka IIOK

http
s://m.edsoo.ru/7f41¢292

bubnoreka ®TUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBare/ibHast
oH/TalH-TUIaTdopMa AJist
IIKOJTbHUKOB

https://uchi.ru

WHTepakTHBHAs pabouast
TeTpajp -
https://edu.skysmart.ru
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TPOAYKTUBHOCTH Y PasHbIX
skocucrem. I IpuBogUTHL
TIpUMepbl ITPaKTUYeCKOro
TIPUMEeHEeHUs MPaBUJl
9KOJIOTUYEeCKUX

nupamMuz. CpaBHUBATh
BromMaccy ¥ MpOAYKLHO
5KOCHCTEeM CYILIU U
MupoBoro okeasa.
XapakTepr3oBaTb OCHOBHbIE
KOMITOHEHTbI
arpo3K0CUCTeMBI.
[TpuBOAUTHL NpUMeEpHI
arposkocuctem. CoCTaB/IsSITh
LIely [MUTaHKA arporieHosa.
OO60CHOBBIBATH TIPUYMHEI
HU3KOW yCTOMYMBOCTH
arposkocucrem. CpaBHUBaThb
arpo3K0oCUCTeMbI U
TIPUPOJHBIE SKOCUCTEMBI.
Xapakrepu3oBaTh pojlb
yesioBeKa B COXpaHeHU!
YCTOWUMBOCTH
arposkocucreM. BbISB/IATH
0Cc00EHHOCTH TOPO/ICKOM
dbopbl U
(ayHb1.CpaBHUBATh
ypb603KOCHCTEMBI U
TIPUPOJHBIE SKOCUCTEMBI.

10

buocdepa —
riobanbHas
3KOCHUCTEMA

PackpeiBath coziepkaHuve
TEePMUHOB U TIOHSATHI:
buocdepa, >XKMBOE BeIIeCTBO,
KOCHOE BeIL[eCTBO,
OMOKOCHOE BeIIeCTBO,
OuoreHHOe BelIeCTBoO.
[TpuBOAWTE POPMYIHUPOBKU
OCHOBHBIX TI0JI0KEHUH
yuenus B. V. BepHazickoro
o 6uocdepe.
XapakTepr3oBaTh 001aCTH
6rocdepsl ¥ UX COCTaB,
Ha3bIBaTh 00/1aCTH
pacIipoCcTpaHeHust )KBOT'O
BeIl[eCTBa B 000/10UKax
3eM/T1 U BBISIBJISITH TTPUUMHBI
€ro pa3/IMYHOro
pacrpesiesieHus..
[TepeuncniaTh GyHKIUN
JKUBOT'O BeIlleCTBa
ouocdepsl (ra3osas,

bubnmoreka LJOK

http
s://m.edsoo.ru/7f41c292

bubmorteka ®PI'UC
«Mos 1ikomna» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBaTe/ibHast
OHJIaliH-TIIaTdhopMa /st
IIKOJIbHUKOB

https://uchi.ru

VHTepakTrBHAs paboyast
TeTpajp -
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OKUC/TUTE/TBHO-
BOCCTaHOBUTeEJIbHAS,
KOHIIeHTpPAlMOHHas,
OMOXUMUUECKast).
[TpuBOAUTE MPUMEpbI
rpeoOpa3yroiero
BO3/IEHCTBUS )KUBOTO
BelllecTBa Ha 6rocdepy.
Awnanu3upoBath 1
OLIeHUBATh OMOJIOTUUECKYIO
UH(OPMAIHIO O TJI00aTbHBIX
9KOJIOTUUECKHX MMpobiemMax
Ouocdepsl, MosyyaeMyro u3
Pa3HBIX UCTOYHUKOB.
[Toka3bIBaTh Ha KapTe U
XapaKTepH30BaTh OCHOBHbIE
6romsbl cymi. CpaBHUBATh
0CO0OeHHOCTH K/IMMATa,
MOYB, PaCTUTEILHOTO U
JKUBOTHOTO MHUpa pa3HbIX
OroMoB cyim 3emiiu.
BbISBISTH PUUUHBI
30HaNILHOCTH B Orocdepe.

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

bubmoreka OTUC
«Most mkona» — https://
lib.myschool.edu.ru

Yun.py —
obpa3oBaresibHasi
OH/alH-TIIaTdhopMa /st
IIIKO/TbHUKOB

https://uchi.ru

WuTepakTrBHast pabouast
TeTpajpb -
https://edu.skysmart.ru

11

YenoBek U
OKpy»Karollasi cpefia

PacKkpbiBaTb coaepxaHune
TEPMUHOB M MOHATUI:
aTMocdepa, BellecTBa-
3arpsA3HUTENN, NAPHUKOBLIN
3pdeKT, «030HOBAA Ablpa»,
«KUCNOTHbIE AOXAN»,
rngpocdepa, IBTpoPmKaums
BOJI0EMOB, MOYBa, 3P0O3US
nou4B, NeCTULUUAbI,
3KOJIOMMYECKMIM KpU3nC.
AHanusnpoBsaTtb
aHTponoreHHble GpaKTopbl
BO3JeNCTBUSA Ha buochepy
(ponb yenoseka B Npupoae)
Ha pa3HbIX 3Tanax pasBuUTHS
YyesioBeYeCcKoro obLecTaa.
XapakTepunsoBaTtb
rnobasibHble 3KONOrMYeCKne
Npo6/ieMbl; OCHOBHbIE
NUCTOYHUKMN aTMOChEPHbIX
3arpsa3HeHun;
3KOJIOrMYeCcKmne nNpobemMsl,
CBSI3aHHbIE C YBE/IMYEHMEM
TpPaHCMNopTa B KPYMHbIX
ropojax; aBTpodUKaLuIo

bubnmoreka LJOK

http
s://m.edsoo.ru/7f41c292

bubmmoreka ®PI'MC
«Mos 1ikomna» — https://
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BOA0EMOB; MOC/EACTBUA
3arpAa3HeHuns Boj,
XMMWYECKMMU BeLLLeCTBAMMU;
BO3JENCTBME Ye/IOBEKa Ha
MOYBEHHbIN NOKPOB.
AprymMeHTUpOBaTh 3HaUeHHe
5KOJIOTMYEeCKHX 3HaHUU B
pellleHry BOIpoca 0
no/iJiep>KaHum
ycToiunuBocTy brocdepsi.
[JokasbIBaTh Ha IpuMepax
OMAaCHOCTb COKpalLleH!s
O10/I0rHUeCKOTO
pa3HooOpa3ust 3eMu.

[IpuBOAUTHL NpHUMeEpHI
peaKUX U MaJIOUHC/IEHHBIX
BU/IOB pPaCTeHUM U
>KMBOTHBIX CBOEHU
MECTHOCTH, 3aHeCEHHBIX B
KpacHble KHUTHA peruoHOB U
KpacHyto kaury PO.

12 | Pe3epBHOe Bpems 8

OO011iee KomuuecTBo yacoB | 102

YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O
ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHWAJIBI /IS YYHEHUKA

1. Yuebnuk ITpocBemienne 10 krnacc, ®T'OC, Jlunansa Kuzuu. buonorus, yrimybneHHbII
ypOBeHb, Mo/, pejakiueli [Taceunuka B.B.

2. Yuebnuk Ipocseijenne 11 knacc, ®I'OC, Jiunusa KusHu. bruosorus, yrimy0ieHHbIH
ypOBeHb, noJ, peaakiueli [Taceunuka B.B.



IIpunoxenue
Cnucok KTII mo ki1accam Ha 2023-2024 yuyeOHbIN roj,

1. KTTI gns 10 knacca (yuurens TuxoHoBa E.B.)
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