MWUHUCTEPCTBO OBPA30OBAHMA N HAYKU
JOHELIKOW HAPOAHOW PECMYB/INKU
FOCYAAPCTBEHHOE BIOIYKETHOE OBLLEOBPA3OBATE/IbHOE
YUPEXJEHVE
«LLIKOJIA Ne 48 TOPOCKOIO OKPYTA IOHELK»
JOHELIKOW HAPOAHOW PECMYBJ/INKU

PACCMOTPEHO COINMACOBAHO YTBEPXXJEHO
Ha 3acefaHuny LLIMO yuuteneii 3aMeCTUTENb AMpPEKTOpa OupekTop NBOY «LLIKOMA
eCTecTBEHHO-MaTemMaTN4eckoro BA Tvkoga Ne 48 TOPO4CKOIO
LnKna ALY OKPYTA JOHELIK»

<11 » 2024 T. AOHELIKOV HAPOJHOW
Mpotokon o1 «JJ» 02024 r. Ne / PECHYEAVKM
PykosoauTtens LLIMO
A.B. ®omeHKo Aemnaosa

£ 2024

PABOYAA NMPOIMrPAMMA
YyebHoro npeameta «buonornsa»
(6a30BbI YPOBEHD)

Ansa obyyarowmxesa 10-11 knacca

CocTaB/ieHO yuunTenem:
®domeHKOo ApUHOI BnagummnposHoiA

®.1N.0.

JoHeuk 2024



MNOACHUTEJIbHAA 3AMNNCKA

Mpn pa3paboTke nporpamMmmMbl MO 6GMOMOrNM TEOPETUYECKYKD OCHOBY A/ OMNpefesieHuns
NMoaX04OB K (DOPMUPOBAHMIO COAepXKaHWUs Yy4debHOro npegmeta «buonorus»  coctaBuu:
>::HMenTyasbHble nonoxeHns ®roC COO o B3aMMOOOYC/OBNEHHOCTW LEMen, CoaepXKaHus,
pe3ynbTaToB 00yYeHMs 1 TPeboBaHMN K YPOBHKO MOArOTOBKM BbIMYCKHUKOB, MOMOXEHUS 06
:7:T1M\ Uenax M NpuHUMnax, XapakTepusyroumx COBPEMEeHHOe COCTOSHWe CUCTEeMbl CPeAHEero
: [3riero o6pasoBaHmns B Poccuiickoii defepaumm, a Takke MosoXKeHUs o crieumguke 6ronormm,
€e 3HaYeHUW B MO3HAHWMMN XXMBOW MNPUPOAbI M 06ECneyYeHUn CyLLeCTBOBAHUA YenoBeYeCKoro
- “3nectBa. COrflaCHO HasBaHHbLIM MONOXEHWAM, OMpefesieHbl OCHOBHbIE (PYHKLUMM Mporpammbl
I.; SUMOMOTHU W eé CTPYKTypa.

Pabouass nporpamMma no 6MOMOrMM Ha YPOBHe CcpeAHero 06pa3oBaHMsi COCTaB/IEHO B
-OTBETCTBUN  «3akoHa 06 obpaszoBaHuM PP» Ne 273-d3., 3akoHa «O6 06pa3oBaHUK B
CaHeukoh  HapogHoii  Pecnybnuke», Ha ocHoBe ®deaepanbHOr0  rocyAaapCTBEHHOMO
36pa3oBaTe/ibHOro CcrtaHjapTa cpefgHero obuiero obpasosaHus (YTB. NpuKasom MUHOGPHAYKM
Poccum ot 17 mast 2012 r. Ne 413, B pegakuum ot 27 gekabps 2023 r.) (ganee - ®roc C0OO0),
degepanbHOM 06pa3oBaTe/ibHOM NPorpammbl CpeaHero obuiero obpasoBaHust (YTB. NPUKa3oM
MnHnpoceeweHnsa Poccum ot 18 mad 2023 r. Ne 371) (ganee - POl COO);KoHuenuuu
npenojasaHns  yyebHoro kypca «Wctopus  Poccum»  (yTB.  peweHnem  Konneruu
MnHnpocBelleHns Poccumn, npotokon ot 23 okTa6pa 2020 r. Ne [K-1BH), C Y4éToMm
pacrpegenéHHbIX No Knaccam MNpoBepsieMblX TpeboBaHUn K pe3ysibTaTaMm OCBOEHWS OCHOBHOIA
:0pa3oBaTe/ibHON NporpaMmbl CpeaHero o6LLero 06pa3oBaHns, a Takxe C y4eToM (efepasibHO
paboyein nporpaMmbl BOCNUTaHWSA, Paboyero y4ye6HOro nnaHa cpegHero oobulero obpasoBaHus
FEOY «LLUKOJIA Ne 48 I O JOHELK» JOHELIKOV HAPOJHOW PECMYBNKW Ha 2024-
2125 yyebHbIin roa. C yyetom MoctaHoBneHus Mpasutensctea PP ot 11.10.2023 Ne 1678 «0O6
YTBEPXAEHUN MPaBu/l  NMPUMEHEHWUS  3M1eKTPOHHOro  00yyeHus, AOT npu peanmsaumm
36pasoBaTeNlbHOr0 Mpouecca», MNOCTaHOB/eHNe [1aBHOr0 rocyAapCTBEHHOIO CaHUTapHOro
Bpaya Poccuiickon deaepaumm ot 28.09.2020 Ne 28 «O6 yTBEpXKAEHUN CaHUTapHbIX npasun Crl
2-.3648-20 «CaHMTapHO-3MMAEMMONIOTMYECKME TPeOOBaHNA K OpraHu3aumsM BOCMUTAHUSA W
00y4yeHMs, OTAblXxa W O03[0POBNEHUS [JeTeil U MOMOAEXWU», MOCTaHOB/IeHUe [ 1aBHOro

[ApCTBEHHOro caHuTapHoro Bpaya Poccuiickont Pepepaumm ot 28 aHBaps 2021 r. Ne 2 «O6
>T3ePXKAEHUN caHUTapHbIX npasun 1 HopMm CaHlMuH 1.2.3685-21 «[ MrueHn4eckne HopmaTuBbl
. TpeboBaHMsi K 0becreyeHMto 6e3onacHOCTM 1 (Mnn) Ge3BpeIHOCTM [ANs YenoBeka (hakTopoB
cpeabl 06uTaHMsi». Bblbop YMK ocyllecTBNeH Ha OCHOBe lNpukasa MwuHUCTEPCTBA
npoceelleHnss Poccuiickori ®epepaunmn o1 21 ceHTAbps 2022 r. Ne 858 «O6 yTBEpPXKAEHUU
reHepalbHOTO  NepeyvHs  Y4ebHWKOB, AONYLEHHbIX K WCMOMb30BaHUIO MpW  peanv3aumu
NMEILLMX FOCYLApCTBEHHYIO aKKpeamnTauuio 06pas3oBaTe/ibHbIX NPOrpaMm HavyasibHOro 06LLero,
:cao6Horo 0OLLEro, cpefHero o6uwero 06pa3oBaHMs OpraHM3aLMsiMK1, OCYLLECTBASHOLLMMM
06pa3oBaTe/lbHyl0  [eATe/IbHOCTb W YCTaHOB/EHUA NPeAEe/IbHOr0  CpPoKa  MCMO/b30BaHUS

: C/IIOHEHHBIX Y4eOHMKOB", nprkasa MUHMUCTepPCTBA NPOCBeLLEeHNA Poccuitickoin ®efepaummn ot

22.02.2024 Ne 119 «O BHeceHWM W3MeHeHUA B npunoXeHns Ne 1 m Ne 2 K npukasy

MwuHncTepcTBa npocselleHns Poccuiickort ®epepaunmn  (3apernctpupoBaH 22.03.2024 N
603).

Mporpamma no 6monorun AaéT npeacTaBneHne o Lensx, 06 obulent cTpaTernn obyyeHus,
BECMUTAHUA W pa3BUTUA 00y4aroLMXCA CpeacTBamy  y4yebHOro npeametra  «buonorus,
‘npefensieT 06a3ateNibHOe MpeAMeTHOe COAepXaHue, ero CTPYKTYpy, pacrpefeneHue o



pasfenaMm M Temam, PeKOMeHLyemyto Moc/efoBaTe/lbHOCTb M3y4YeHWsi yyeGHOro matepuana c
YUYETOM MEXMPEeAMETHbIX U BHYTPUMNPEAMETHbIX CBA3EM, IOrMKN 06pa30BaTe/lbHOr0 JTHLECCa,
BO3PACTHbIX 0COBEHHOCTEN 0BYyUatOLLMXCA.

B nporpamme no 6uonornvM Takke YUUTLIBAKOTCA TPebOBaHWA K MNNaHUPYeMbIM
NMYHOCTHbIM, MeTanpeAaMeTHbIM U MpPeaMeTHbIM pe3ynbTaTtaM 00y4yeHus B (POPMMPOBaHUN
OCHOBHbIX BMA0B y4ebHO-N03HABATE/IbHON AeATeNbHOCTU/YUYeBHbIX A4eNCTBUIA 00yyatoLmxcs no
OCBOEHUIO COAEPXKaHUsA B1ONOrMYecKoro 06pasoBaHus.

B nporpamme no 6uonoruu (10-11 knaccbl, 6a30Bbli YPOBEHb) Peann30BaH NP*LLLMM
NPEeMCTBEHHOCTM B W3y4YyeHWM Ouonormn, 6Gnarogaps Yemy B Hel MpocMaTpuBaeTCs
HanpaBNeHHOCTb Ha pa3BUTWE 3HaHWI, CBA3AHHBLIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOro
MMPOBO33PEHMS,  LIEHHOCTHbIX  OPWEHTaUWin  ANYHOCTW,  3KOMOMMYECKOr0  MbILLIEHUS,
NPeACTaBlEHNA O 340POBOM 006pase XWM3HM N GEPeXXHbIM OTHOLUEHMEM K OKPYXKatoLLeli
npupogHoin cpege. MoaTomy Hapsgy C M3yyeHMeM O0OLLEOMONOrMYECKMX TEOPUA, a Takke
3HAHWI O CTPOEHWNM XXMBbLIX CUCTEM Pa3HOr0 pPaHra 1 CyLHOCTM OCHOBHBIX MPOTEKAIOLLMX B HUX
MPOLIECCOB B nNporpamMme Mo 6MOM0OrMM YAENneHo BHWUMaHWE WCMO/b30BaHUKO MOMYYEHHbIX
3HaHWIA B MOBCEHEBHOW XXM3HM AN peLleHns NpUKNagHbIX 3adady, B TOM Yuce: NpoQuIaKTUKmM
HacneACTBeHHbIX  3a00/eBaHWA  YernioBeKa,  MEAMKO-TEHETUYECKOr0  KOHCYNbTUPOBaHUS,
060CHOBaHNA 3KONOrMYECKMN LieNeco0bpasHOro MoBEAEHUS B OKPYXKAHOLLE NPUPOLHON Ccpese,
aHasm3a B/IMAHWA XO3AMNCTBEHHON [eATeNbHOCTM YesioBeKa Ha COCTOSHME MPUPOLHbLIX W
MCKYCCTBEHHbIX 3KOCUCTEM. YCU/eHWe BHUMaHWA K NPUKNagHOW HanpasBneHHOCTU Yy4ebHOro
npegmMeta «buonorus» MNpPoLMKTOBaHO HEOOXOAMMOCTbIO O6EeCcreveHns YCNoBUN N peLleHuns
OAHOIN U3 aKTyanbHbIX 3afay LLUKO/LHOro 61MONorMYeckoro obpasoBaHuns, KoTopas npegrnonaraet
(hopMmpoBaHMe y O0OyYatOLLMXCS CMOCOOGHOCTM afanTMpPOBaTbCA K M3MEHEHUAM AMHaMUYHO
pa3BMBAIOLLErOCA COBPEMEHHOIO MUpa.

Buonorus Ha ypoBHe cpefHero o6Liero o6pas3oBaHWs 3aHMMaeT BakHOe MecTo. OHa
obecneumBaeT (opMMpOBaHME Y 0OYyYaroLMXCA MPeACTaBEHNA O Hay4HON KapTUHe Mupa,
pacLumpsieT 1 06006LLaeT 3HAHMA O XXMBOW NPUPOLe, €8 OTINUYUTENbHBIX NPU3HAKaX - YPOBHEBOM
opraHM3auyMn 1 3BOMOUMK, CO3AaET YCMOBMA [18: MO3HaHWA 3aKOHOB >KMBOW NpUpOABbI,
(hopMmpoBaHNsA (PYHKLMOHa/IbHON FPaMOTHOCTW, HaBbIKOB 3[0POBOr0 M 6Ge3omnacHOro obpasa
YKWM3HW, 3KOSIOrMYECKOTO MbILL/IEHUS, LLEHHOCTHOMO OTHOLLEHMS K XXMBOW NPUPOAE Y YeNOBEKY.

Bonblloe 3HauyeHWe OMOMOrMA UMEeT TaKxe [/  peLleHuss  BOCMUTATeNbHbIX U
pa3BMBaKOLLMX 3ada4y cpefHero o6Liero obpasoBaHmMs, coupanmsaummn obyyarowmxcs. 3yyeHme
6uonoruu obecneuymsaet ycnosus il (hopmmpoBaHus VHTENNIEeKTYa/IbHbIX,
KOMMYHUKaLUMOHHBIX M MH(OPMALMOHHBLIX HaBbIKOB, 3CTETUYECKON KynbTypbl, CNOCOGCTBYET
NHTErpaumMm 6MONOrMYeCcKUX 3HaHUIA C NPeACcTaBleHUAMU U3 APYrMX YYeOHbIX NpeaMeToB, B
4aCTHOCTK, (OM3UKKN, XUMUW 1 reorpadnn. HassaHHble NONOXEHWUSA O NpeAHa3HaYeHUN y4ebHOro
npegvera «buonorus» CoOCTaBUIM  OCHOBY 18  ONpefeneHus MoAXOo40B K OToopy W
CTPYKTYPUPOBaHMIO €ro CoAepXKaHns, NpeacTaBNeHHOro B Nporpamme no 61onoruu.

OT60p coepxaHnst y4e6HOro npeameTa «buonorms» Ha 6a30BOM YpPOBHE OCYLLECTBMEH C
no3uumi KynbTypocoobpa3HOro noaxoda, B COOTBETCTBUM C KOTOPbIM O6Yy4atoLLmMecs LOMKHbI
OCBOWTb 3HAHMA N YMEHWS, 3HauMMble 415 (hOPMUPOBaHMA 00LLEl Ky/bTypbl, OnpeaenstoLme
afleKBaTHOE [MOBefleHMe 4YerioBeKa B OKpPYXKalolleidl NPUPOLHON cpefe, BOCTPeOOBaHHble B
MOBCEHEBHOM XXM3HW M NPaKTUYeCKol AesTenbHocT. Ocoboe MeCTO B 3TOM CUCTEME 3HaHWi
3aHMMalOT  3MEMEHTbl  COAEPXaHWsi, KOTOpble CAyXaT OCHOBOW [And  (hOpMMPOBaHMS
NPeACTaBNeHNA O COBPEMEHHOM ECTeCTBEHHO-HAay4YHOW KapTUHE MMpa W LEHHOCTHbIX
OpPUEHTaLMSAX IMYHOCTK, CNOCOOCTBYIOLWMX FyMaHM3aL M 61M0N0rnyeckoro 0bpasoBaHus.
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CTpyxTypn
OCYLLIECTB/EHO C
XVBOI nNpKpeab €€ YPOBHEBOW opraHu3auuyv 1 3BONKOUMW. B COOTBETCTBMM C 3TUM B
CTPYKTYpe YuYeT:-

«bnonorn Kak i
«OpraHusm =&
«BCRCH HB

Llenb H3y4
0byyasean, 3HaHVSIMN O  CTPYKTYPHO-(DYHKLMOHA/IbHON OpraHu3auuy XMBbIX CUCTEM
PasKer: paHra u NpUoGpeTeHVe YMEHWIA NCMONb30BATb 3TW 3HAHWUA 4NS TPaMOTHBIX LelCTBUIA B
OTHOLLEHNM 0OKe KTO3 XXMBOW NPUPOJb! N PELLEHNS Pa3IUUYHBIX XU3HEHHBIX NPO6eM.

NOCTEKEE3
obecreuys-3baeTc!

0CBOEHMe
3aKOH-X. -Y;H;

eCTeCTBEHHO-Hay4HO/ KapTUHE MMpa, O MEeToAax Hay4yHOro Mo3HaHus,
CTr. -
BblAaroLLMXCA On

(hoparupexa O0YyYaloLLMXCA MO3HaBaTEe/bHbIX, WHTENNEKTYaNlbHbIX U TBOPYECKMX
cnocobeocxA 3
Maen H aasBOBOK

* obwaroumxcs obuwein KynbTypbl, (QYHKUMOHANILHOA rPaMOTHOCTH,
r... . o[bACLUML M OLEHMBATb ABMIEHUSI OKPY>XKAKOLWEro Mupa >XXMBOW NpUpodbl Ha
OCHOBAHMW :H-Y> 1 OMbITa, NOMYYEHHbIX MPX U3yYeHUn 61onoruu;

PCPVHTVIC ee y o6LIAOWIMXCA YMEHWIA WNNOCTPUPOBATL 3HAYEHWE GMOMOrMUYECKUX
3HaHWIA 3 JTTX«— YEeCKON [AesTeNbHOCTU YenoBeKa, PasBUTMM COBPEMEHHbIX MEeAULMHCKMX
TEXH:3:MHA arT*u; TeXHONOri;

ae-.T I _OeXAEHHOCTM B BO3MOXHOCTW MMO3HAHUA YeNOBEKOM >XMBOM MpPUPOAb,
HEOCX:X :CT [epe MHOro OTHOLLEHMA K Held, COBNOAEHNS STUYECKMX HOPM MPU NPOBeAEeHUN
O1ON 3TTTYEC <TeX  CCNEA0BaHWIA;

e _e-:HOCTU BMONOrnYecKUX 3HaHWIA A7 NOBbILEHWS YPOBHA 3KOOMMYeCKOW

KynbTyp® an? pe3aHns Hay4yHOro MMPOBO33PEHNS;

nT ; NIPHOOPETEHHbIX 3HAHWA WM YMEHWIA B MOBCEAHEBHOW XXM3HW ANS OLEHKM
NocneacTBuMn €3 Yy  [eATelbHOCTM MO OTHOLUEHUIO K OKpy)Katowlen cpefe, COBCTBEHHOMY
3aop:3-.-  lee- 3a -He v cobnOAeHNE MeP NPOGMNAKTUKI 3a601EBAHNIA.

B . ;-e : cpeaHero o6ulero obpasoBaHus «buonorus», nlyvaemas Ha 6a30BOM YpPOBHE,
ABNAeTe* rnareNaHbCM LWebHbIM NPeaMeTOM, BXOASALUMM B COCTaB MpegMeTHOM 0651actu
«ECTEeCTNC - - :-- -4-CbE APEXMETbI».

; * 1::JI0TMH Ha 6a30BOM YpPOBHE CpefHero o6Lero obpasoBaHust OTBOAUTCA
1364ac.3 3  -xarce - 38 yaca (2 Yac B Heaento), B 11 knacce - 68 yaca (2 Yac B HefienNto).



COAEP>XXAHWE OBYYEHUNA

10 K1ACC

Tema 1. Buonorua Kak Hayka.

Brvonorns Kak Hayka. CBsisb OGMONOMMM C OOLLECTBEHHLIMW, TEXHUYECKMWU U APYTUMM
eCTECTBEHHbIMW HayKamW, (unocomen, 3TUKOW, 3CTETUKOW M npaBoM. Ponb 6uonorum B
(hOpMMpPOBaHNM COBPEMEHHOW HayUYHOM KapTUHbI Mpa. CrucTeMa BMOMOrMYecKnX Hayk.

MeTo/bl NO3HaHWS YXXMBOWN Mpupodbl (HabntogeHne, 3KCNEPUMEHT, OnucaHue, N3MepeHKe,
Knaccugukaums, MoAennpoBaHue, ctaTucTmyeckas 06paboTka AaHHbIX).

JemMoHcTpaunn:

Moptpetol: Y. AdapsuH, . MeHgens, H. K. Konbuos, K. YOTCOH 1 @. Kpuk.

Tabnmubl 1 cxembl: «MeToapbl NO3HAHUSA YKNBOW MPUPOAbI».

JlabopaTopHble 1 NpPakTU4ecKne paboTbi:

MpakTnyeckasd pabota Ne 1 «lcrnonb3oBaHMe pasMYHbIX METOAOB MPU  U3YUEHUM
OMONOrNYECKNX 0OBEKTOBY.

Tema 2. X)KnBble CUCTEMBI U UX OpraHmnsaums.

JKuBble cucTeMbl (BUOCUCTEMBI) Kak MpeAMeT u3ydeHus 6uonormm. OTaMUME XKMBbIX
CUCTEM OT HEOPraHWYeCKOo Npupoapb!.

CsoiicTBa 6uocMcTeM U UX pasHoobpasve. YPOBHM oOpraHusaumm  GuocucTem:
MOMEKYNAPHBIA,  KMETOYHbIA,  TKaHEBbI,  OPraHW3MEHHbIA,  MOMYyNSUNOHHO-BUA0BOM,
9KOCUCTEMHbI (6MOreoLeHOTUYECKNIA), BUOCHEPHBIN.

JeMoHcTpauunn:

Tabnmubl 1 cxembl: «OCHOBHbIE MPU3HAKN >KU3HW», «YPOBHW OpraHu3aummn >X1BOW
npuUpoAbI».

O6opyaoBaHue: Moaens monekynsl AHK.

Tema 3. XMMNYECKNIA COCTaB M CTPOEHME KITETKM.

XUMUYECKMA  COCTaB  K/ETKW. XUMUYECKMEe  3/IeMEHTbI: MaKpO3/IEMEHTb,
MWKPO3/ieMeHTbl. Boja 1 MUHepasibHble BELLEeCTBa.

PyYHKUMM BOAbl M MWHEepa/bHbIX BeLIeCTB B K/eTke. [lofaep)kaHne OCMOTUYECKOro
GanaHca.

Benkn. CocTaB 1 CTpoeHWe 6enkoB. AMUHOKUCIOTLI - MOHOMeEPbI 6e/KoB. HezameHuMble
N 3aMEHUMble aMWHOKWC/OTbl. AMWHOKWC/IOTHBIA COCTaB. YPOBHW CTPYKTYpbl 6enKoBOM
MOMEKY bl (MepBMYHAsA, BTOPUYHAA, TPeTUYHad U YeTBEPTMYHAA CTPYKTypa). XUMUYeCKue
cBoicTBa 6enKoB. bruonorunyeckne PyHKLUUM 6enKoB.

depMeHTbl - Guonoruyeckne Katanmsatopbl. CTpOeHWe (epMeHTa: aKTUMBHBIA LEHTP,
cybcTpatHas — cneuynduyHocTb.  KodepmeHTbl.  BuTamuHbl.  OTanums  (hepMeHTOB  OT
HeopraHWYecKux Katasm3aTopos.

YrneBofbl: MoOHOcaxapuabl (rn0Ko3a, pubo3a 1 fe3okcuprnbosa), gncaxapuibl (caxaposa,
NaKTo3a) W nonucaxapuabl (Kpaxman, T[/IMKOreH, Lenino3a). buonornyeckue (yHKUUA
YINeBOA0B.

Nunugpl:  Tpurnmuepnasl,  ocdonmnugbl, ctepongsl.  MapopuabHO-rnapodobHble
cBoiicTBa. buonornyeckme yHKumyM nunngos. CpaBHeHWe YrneBO4OB, GENIKOB M NMNUAOB Kak
NCTOYHWNKOB 3Hepruu.

HyknenHosble kucnotbl: AHK n PHK. Hykneotuabl - MOHOMepPbl HYKNENHOBBIX KUC/OT.
CtpoeHve n qyHkumm OHK. CtpoeHune n gyHkumm PHK. Bugbl PHK. AT®: cTpoeHune wu

hyHKUMN,
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—Aranonbl - Hayka 0 KneTke. KneTouHas Teopusi - MpuMep B3aMMOAENCTBUS UAei W

(hakT; =i a 3 :4 go3HaHWWU. MeToabl N3yUYeHUs KIETKM.
- -rA0CTHas XuBas cuctema. O6LUMe NPU3HAKM KIETOK: 3aMKHYTas Hapy>kHas
MeM; rg- nK AHK Kak reHeTM4ecKuii annapar, cucteMa cuHTe3a 6eska,

-HCMIK  3TTETAr: 3>"KapuoTudyeckasds W npokapuoTuyeckasd. OCOGEHHOCTU  CTPOeHUs
MpoKaT :- -r.e: e0eTKW. KnetoyHas cTeHKa 6akTepuil. CTPOeHME 3yKapuoTUYECKOW KIETKM.
OCHO3HKC - - N1 BAeNUTENbHON, XXMBOTHOM N FPUBHOW KNETKM.

[naertaacrHble CTPYKTYpbl KMETOK - K/IETOYHaA CTeHKa, MMMKOKaIMKC, UX (YHKLUN.
Mnas -" ; «OpaHa, €€ cBoicTBa W (QyHKUMW. LlMTonnasma u eé opraHouapl.
Omg-: r ;  Aranoungbl kKnetku: 3MNC, annapat [MonbLXN, NM30COMbI. [10/1yaBTOHOMHbIE
opraH /- MUTOXOHAPUW, NNacTuabl. FPOUCXOXAEHNe MUTOXOHAPUIA U naacTug,
Bus _ ; I rAaHHble OpraHouabl KNETKW: pUOOCOMbI, KNETOUHBIV LEHTP, LLEHTPUON,

p e c n~~ ¢ CyHKAMN OPraHoMaoB KNeTKu. BKtoueHus,

— :0eblli LEeHTP KNeTku. CTpoeHUe sapa: saepHas 060/104UKa, Kapuonnasma,
XPOMaz3a. Ki/iba» : XPOMOCOMBI.

.Ta -eNKCT BeI-eCa3 B KNETKE.

«-CCTA- .b

KpES5/, - LTCi-3; r
PITTneneneHne  XvUMMUeCKMX SMEMEHTOB B HEXMBOW  Npupoge»,
P =7 - = TU rCKMX 3/1EMEHTOB B XXMBOW NPUPOLE».

. 3C-AHAfa. X n f Meprogmyeckas Tabnmua XMMUYECKUX 3M1EMEHTOB», «CTpoeHue
MofgeH- AK b [a *S'-

«H%1lgse>an;dee o-apn.;:  [HK . «CTpoeHue monekynbl AT®», «CTpoeHMe 3yKapuoTUYECKOMN
Kneu <ti~-K-z-.rz THOM KNEeTKW», «CTpoeHUe pacTUTeNbHOW KIeTKW», «CTpoeHue
ng . ackr . CTpoeHue aapa KNeTkn», «YTNneBoapl», «Jiunungpl».

Co6;: - SCU MUKPOCKOM, 060pyaoBaHWe [ANsi MPOBEAEHUS HabnoaeHWiA,
V3veT : THKpoOMnpenapaTtbl PacTUTENIbHbLIX, XUBOTHBLIX U 6GaKTepuasibHbIX
KNeT:

.bKM(KTHpPab/ie m npakTuyeckme paboThbl:

K-"1 T -a X 1 W3yyeHne KaTa/MTUYECKOW aKTMBHOCTM (hepMEHTOB (Ha
npiLVio: [ i. NO* E2XNA33bl -

-[a» -mm g% 1a N 2. «/3ydeHre CTPOEHUS KNEeTOK PacTeHW, >XMBOTHbLIX W
Gak—en ; : Oo» o . -a rOTOBbIX MUKpOMpenaparax 1 ux onucaHue,

t I rrgenbHOCTb KETKMW.

L ;e -c_aonwn wmerabonmsm.  Accumunsaumsa  (NacTUYECKUin  0OMeH) 1
[NCCHK . ; -3HUIA 06MeH) - Be CTOPOHbI €MHOro npoLecca metabonmsma. Ponb
3aKOH.: . — - J1;C_TAA3 W 3Heprum B MOHUMaHUM MeTabosm3ma.

T m m I rca5 .3TOTPOHbIA U reTepoTpodHbIA. Ponb (hepMeHTOB B 06MeHe
BELLgeT™ o : e -eprav B KeTKe.

om - ‘m 31 U TeMHoBasa (asbl (oTocuHTe3a. Peakuumy (OTOCUHTE3A.
Appe,— o . : ra 3HadeHne (POTOCUMHTE3A ANA XKN3HW Ha 3emne. BivsHue ycnosuii
cpeay, -. ; . . .mlb NOBbILLEHNA ero NPOAYKTUBHOCTU Y KY/IbTYPHbIX PACTEHUIA.

X: --Ternpyowme 6akTepun. 3HavyeHWe XeMOCUHTE3a AN1S XKMU3HM Ha

3emae



OHepreTnyeckuiAi 0bMeH B K/eTKe.  PaclienneHve  BewecTB,  BbldeneHve W
aKKyMY/MPOBaHWE 3HEPTUN B KNIETKE. Tarbl 3HEPreTUYecKoro obmMeHa. Mnnkonmns. bpoxkeHve u
ero Buapl. KuCnopogHOe  OKWC/eHWe, WAM  KNeTOYyHOoe  AbiXxaHuwe.  OKUCUTENbHOe
(hocthopunmposaHme. IPPEKTUBHOCTb IHEPreTUYECKOr0 0OMEHa.

Peakuum MaTpuMyHOro cuHTesa. [eHeTuyeckas uHpopmauma wn AHK. Peannsauus
reHeTUYeCKOM MH(opMaumMm B KeTKe. MeHeTUYeCKMiA KoL W ero CBOCTBa. TpaHCcKpunums -
MaTpUuHbIA cnHTe3 PHK. TpaHcnsumsa - 6uocmHTes Genka. Jtanbl TpaHcasuun. KoaupoaHue
aMUHOKMNCNOT. Ponb pnbocom B G1MocnHTE3Ee Benka.

HeknetouHble (OpMbl >KU3HW - BUpYyCbl. KcTopus OTKpbITMA Bupycos (4. W
BaHOBCKMi1). OCOBGEHHOCTM CTPOEHUSA N XKU3HEHHOTO LMKna BUpYcoB. baktepuodgarn. bonesHu
PacTEHW, XMBOTHbLIX M YeNOBEKA, Bbi3biBaEMble BUpycamu. Bupyc nmmyHogeduumTa Yenoseka

(BWY) - Bosbyautens CriOa. O6patHas TpaHCKpMNUMS, peBepTasa W  MHTerpasa.
MpodmnakTrKa pacnpocTpaHeHNs BUPYCHbLIX 3a60/1eBaHUN.
JemMoHcTpaunn:

MoptpeTbl: H. K. Konbuos, A. V. MiBaHoBCKUiA, K. A. TUMMPSA3EB.

Tabnuupl M CXembl: «Tunbl  MUTaHUAY, «MeTabonunam»,  «MUTOXOHAPUSA»,
«QHEPreTMUecKnin 0bmeH», «Xnoponnact», «PoTocuHTe3», «CTpoeHne OHK», «CTpoeHue u
()YHKUMOHMPOBAHME  TeHa, «CuHTE3  Benkax, «["eHeTnYecKmni Koa», «Bupycbi»,
«bakTepuodarn», «CTpoeHMe W XM3HeHHbIn uukn Bupyca CllAOa, 6akrepuodara»,
«Pennnkaumnsa AHK>.

O6opyaoBaHme: Mogenu-annavkauum «YasoeHve AHK un TpaHcKpunums», «buocuHTes
benka», «CTpoeHMe KNeTKn», Mofenb CTPYKTypbl AHK.

Tema 5. PasaMHOXeHVEe U NHAMBUAYyaIbHOE PasBUTUE OPraHNU3MOB.

KNeTouHbIi UMKN, WM XKU3HEHHBbIA UMKN KNeTKU. WHTepdaza M mMuTo3. [lpoueccsl,
npoTekatolMe B MHTepdase. Pennvkaumsa - peakums matpuuHoro cuHtesa OHK. CtpoeHune
XPOMOCOM. XPOMOCOMHbIA Habop - KapuoTun. AuniouaHbIA 1 raniongHblil XpOMOCOMHbIE
Habopbl. XpomaTugbl. LiuTonornyeckne OCHOBbI Pa3MHOXEHUS UM WHAVBUAYa/IbHOrO pa3BUTUSA
OpraHn3Mos.

JeneHve knetkn - muTo3. CTagmum MuTo3a. [lpouecchbl, Npoucxogsllme Ha pasHbIX
CTagusxX MUTO3a. BMONOrMYECKUNiA CMbIC/T MUTO3a.

MporpammMmupyemas rnbenb KneTKy - anonTos.

dopMbl  pa3MHOXeHWsi  opraHuM3mMoB: 6Gecrniofioe M nososoe. Bugbl  Gecnosnoro
PasMHOXeHUS: [efleHne HafBOe, MOYKOBaHWE OLHO- M MHOTOKNETOYHbIX, CMopoo6pasoBaHue,
BereTaTMBHOE pPa3MHOXKEHMe. VICKyCCTBEHHOE K/I0HMPOBaHWE OpraHM3MOB, €ro 3HauyeHwe Ans
cenexkuun.

lMonoBoe pasMHOXEHWe, ero OTAnYKs OT Hecronoro.

Melio3. Ctagmm meiosza. [lpouecchl, npoucxogswe Ha ctagusax Meiiosa. loegeHue
XPOMOCOM B Meiio3e. KpoccuHrosep. Broiornyecknin CMbIC/ 1 3HaYeHne Meinosa.

FameToreHe3 - npouecc 06pa3oBaHNs MOMNOBLIX KIETOK Y XXMBOTHbIX. [10M10Bble Xenesbl:
CEMEHHUKN N ANMYHKKK. O6pa3oBaHWe W pa3BUTME MOJOBbIX KIETOK - rameT (Crepmato3oug,
ANUeKneTka) -  criepmatoreHes W oBoreHes. OCOGEHHOCTM CTPOEHUSA  ANLEKNIETOK W
cnepmaro3oungos. OnnofgoTeopeHue. MapTeHoreHes.

VHavBuayanbHoe pasBuTue (OHTOreHes). OMOpPWOHaIbHOE pas3BUTUE (3MOPUOreHES).
JTanbl 3MOPUOHANILHOIO PasBUTUA Y MO3BOHOYHBIX JKMBOTHbLIX: [Apo6neHne, racTpynaums,
opraHoreHes. MocTaM6pnoHabHOE pa3BuTHe. TuMbl MOCT3IMOPUOHAILHOTO PasBUTUA: MPAMOE,
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Henpamoe (SIMYMHOYHOE). BrmsiHWe cpefpl Ha pasBUTWE OPraHM3MoB, (haKTOpPbl, CMOCOGHbIE
BbI3bIBaTb BPOXKAEHHbIE YPOLCTBA.

PocT n pa3BuTue pacTeHuin. OHTOreHe3 LBETKOBOrO pacTeHWsi: CTPOEHME CEMEHM, CTaaum
pasBuUTKA.

JemMoHcTpaunn:

Tabnuubl 1 cxeMbl: «POPMbI Pa3MHOXEHMUSI OPraHU3MOoB», «[BOMHOe OMNJI0A0TBOPEHME Y
LIBETKOBbIX pacTeHuil», «BeretatMBHoe pasMHOXEHMe pacTeHWUit», «[leneHne  KNeTKu
OakTepuii . «CTpOEHME MONOBbIX K/ETOK», «CTPOEHWE XPOMOCOMbI», «KNETOUHBIN LMKI»,
«Peninkaupa AHK», «MuTo3», «Melio3», «[psiMoe 1 Henpsamoe pa3BuTue», «lamMeToreHes y
M/IEKONUTAKOLLMX U YenioBeka», «OCHOBHbIE CTaAuM OHTOreHe3a.

OcCpypoBaHue: MUKPOCKOM, Mukponpenapatbl «CrnepmaTto3onabl MIEKONUTAKOLLET 0,
«HAuekneTka Mnekonutarowero», «KaprokuMHe3 B K/ETKax KOpewlka nyKa», MarHUTHas
Moenb-annvKauus «eneHne Knetku», mogens AHK, mogens metagasHON XpOMOCOMbI.

Jla'opaTopHble 1 NpaKTM4YecKne paboThbl:

XaTt:uropHas pa6orta Ne 3. «HabntofeHne MMTO3a B K/IETKax KOHYMKA KOpeLLKa lykKa Ha
roT: BM  HXponpenapaTax».

-"no; narepHas pabota Ne 4. «M/3yyeHue CTPOEHMSi MNOMOBLIX K/ETOK Ha FOTOBbIX
MUKT1npenaparax

| ;va : HacneactBeHHOCTb Y U3MEHYMBOCTL OPraHM3MOB.

T:4 1? 3804 TeHeTUKM. WcTopmua pasBUTUA TeHeTUMKU. Ponb uutonorum u

m:rT .-aHOB/NIEHWMN TeHETVKN. BKnaa pocCUiAcKMX 1 3apyOeXXHbIX YUEHbIX B pa3BUTMe
reHeTMKa JT:AB. TEHETUKM (rMBPMAONOrMYECKNIA, LMTOTEHETUYECKNA, MONEKYNSPHO-
reHeT™ -T.- . -C3Hble TeHeTUYecKme NoHATUSA. eHeTMUecKas CMMBO/IMKA, UCMONb3yeMas B

CXEeMaX TXTXILLDKbLLIHIA.
3an:B W -:CTM  HacnegoBaHMsi  MPW3HAKOB,  YCTaHOBMEHHble . MeHgenewm.

M; - e :'TeHws3aHne. 3aKOH eanHO06pa3na rmépuaoB NepBoro NokoneHus. Mpasuno
NOM.:; bAr * : - pacllenneHns npu3HakoB. [Mnotesa 4WUCTOTLI rameT. [lonHoe U
' m- : --newmBaHve. 3aKOH HE3aBUCMMOIO  Hac/nefoBaHWA  MPU3HAKOB.
wr. ::: ©  E-:3bl AUrMOPUAHONO CKPeLLMBaHWS. AHaM3MPYHOLLEE CKpeLynBaHue.
NcT: n _ T -TOLLEro CKpeLUMBaHus 4N onpesesieHnst reHoTuna ocoom.
e -n-Tefd:BaHMe npu3HakoB. Pabota T. MopraHa no cuenIeHHOMY
Ha, Til :_:AT. :roi -ar_ areHue cuensieHns reHoB B pe3ysibTaTte KPOCCMHIoBepa.
.- HacneiCTBEHHOCTU. ["eHeTUYeCKMe KapThl.

e, HMU . aToOMHOe onpepeneHue nona. AyToCOMbl W NMOJIOBbIE XPOMOCOMbI.
FomctE«r-u*e i M: [ .eTHble OpraHu3mbl. HacnefosaHve NPU3HAKOB, CLEM/EHHbIX C
MOJIOM.

N 3 -  TEHYMBOCTWU: HEHacneACTBEHHasA M HacneAcTBeHHas. Ponb cpeabl
B ;e . 31 >K W -HU30CTU. XapaKTepuctuka MOAUPUKALMOHHON WN3MEHUYMBOCTM.
Bapy_ 3w -J1 17 .. 1 a_-;WHaa Kpusas. Hopma peakumu npusHaka. KonmyecTBeHHbIe U
Kaye:- [NbIl ;"Urx- _* » - rma peakyuu. CBOiCTBa MOAUPUKALMOHHON N3MEHYMBOCTMW.

- - etch*.—« « WU* TreHaTunuyeckas, N3MeHYNBOCTb. KOMOMHATMBHASA U3MEHYMBOCTb.
Me::;;- { HTNTA* rTcaecc - OCHOBa KOMOMHATMBHOW W3MEHUMBOCTW. MyTalMOHHas
mym- -. - CN» CMCO'T _ * WM-TaIMA: TreHHble, XPOMOCOMHble, FEHOMHble. Yactota W
npu-naud, *rse_X : i aKTOpbl. 3aKOH FOMOJIONMYECKUX PSA0B B HACNeACTBEHHOM

n3MmeHyasccn - L B&bIrT:ax



BHeagepHaa HacneACTBEHHOCTb U U3MEHUYMBOCTb.

MeHeTnka 4enoseka. KapuoTtmn uyenoBeka. OCHOBHble METOAbl TEHETUKW YeroBeka:
reHealorMyeckmin,  GNU3HELOBbLIN,  UWUTOreHeTUYeCKUA,  OMOXMMUYECKUIA,  MONEKY/SPHO-
reHeTnyeckuii. CoOBpPeMEHHOe OnpefefieHWe TreHoTWMna: MOHOreHOMHOe CEeKBEHVPOBaHMe,
reHOTUNMPOBaHKe, B TOM uucie ¢ nomowlbto TLIP-aHanm3a. HacnegctseHHble 3ab0neBaHus
YenioBeKa: reHHble  60/1e3HW, 60Me3HN € HacMeACTBEHHOM  MpPeapacronoXeHHOCTbHO,
XPOMOCOMHble 60ne3HM. ComaTuyeckue W reHepatuBHble MyTauun. CTBOMIOBbIE KIETKW.
MpyHUMNLI 300POBOr0 06pasa XM3HWU, ANArHOCTUKK, NPOMUIAKTUKA N NEYEHUS TeHETUYECKMX
bonesHeil. MeanKO-TeHETUYECKOe KOHCY/bTMPOBaHME. 3HavyeHWe MeAMLMHCKOA TeHeTUKN B
NPeLOTBPALLEHNN M NIeYEeHNN FeHETUYECKMX 3a60/1eBaHNI YesioBeKa.

JemMoHcTpaunn:

MopTpetsl: I. MeHpgens, T. MopraH, I'. ge ®pu3, C. C. Yetsepukos, H. B. Tumodees-
Pecosckuid, H. . Basusos.

Tabnuubl 1 cxembl: «MOHOrM6pPNAHOE CKpeLmBaHMe M ero LMTOreHeTUYecKas OCHOBay,
«3aKOH pacLlensieHns W ero UUTOreHeTUYeckad OCHOBa», «3aKOH UWUCTOTbl TrameT»,
«AnrnépugHoe ckpewyBaHue», «LIMTonornyeckme OCHOBbI AUITMOPUAHOIO  CKPELLMBaHUSA,
«Meli03», «B3auMoeincTBme annenbHbIX FeHOB», «eHeTUUYECKME KapTbl PACTEHMM, XXMBOTHbIX
N Yenoseka», «leHeTMKa nona», «3aKOHOMEPHOCTW Hac/efoBaHWA, CLEMNJIEHHOIO C MOIOM»,
«Kapuotunbl YenoBeka W KMBOTHbIX», «Buabl M3MeHYMBOCTU», «MoanMKaLMoHHas
N3MEHUMBOCTb», «HacnefoBaHve pesyc-haktopa», «IeHeTuka rpynn Kposu», «MyTaunoHHas
N3MEHYMBOCTbY.

O6opyaoBaHue: Modenu-annankaumm «MoOHOrMopnaHOe CKpewwmBaHme», «HenonHoe
[OMVHMPOBaHWe», «AnurnbpuaHoe CckpewmBaHue», «llepeKpecT XPOMOCOM», MMWUKPOCKOM W
MUKponpenapat «po3oguna» (Hopma, MyTauum (OpMbl KPbIbEB M OKPacKu Tena), repbapuii
«["OpOX MOCEBHOW.

JTabopaTtopHble 1 NpaKTUdecKne paboTbl:

NabopaTopHas pabota Ne 5. «l/3yuyeHne pe3ynbTaToB MOHOrMOPUAHOIO U ANrMOPUAHOIO
CKpeLLMBaHNA y Ap030(hn/ibl HA FOTOBbLIX MUKpOMpenapaTax».

Nab6oparopHas pabota Ne 6. «3yyeHVe MOAUDUKALMOHHOW M3MEHUYMBOCTM, MOCTPOEHME
BapuaLMOHHOIo paga v BapuaLMOHHON KPUBOW».

NabopaTtopHasi pa6ota Ne 7. «AHaiM3 MyTauumii Yy Apo30gmibl  Ha TFOTOBbIX
MUKporpenapaTax».

MpakTunyeckan pabota Ne 2. «CocTas/ieHue 1 aHa/In3 POLOC/IOBHBIX Ye/IOBEKAY.

Tema 7. Cenekuunsi opraHmamoB. OCHOBbI 6UOTEXHOIOMMN.

Cenekuma Kak Hayka 1 npouecc. 3apoXkaeHune cenekunmn n gomectukaumsa. Yuvenve H. U
BaBnnoBa 0 LEHTpax MPOUCXOXAEHUS W MHOroobpasvsi Ky/bTYpHbIX pacTeHuid. LleHTpbl
NPOUCXOXKAEHNA OMALLHUX XXMBOTHbLIX. COpT, NOpPOoAa, LUTaAMM.

CoBpeMeHHble MeToAbl cenekumn. MaccoBbii U UHAMBUAYASTbHBIA OTOOPLI B CeNeKLmm
pacTeHW 1 XMBOTHbIX. OLeHKa 3KCTepbepa. BAN3KOPOACTBEHHOE CKpeLmBaHue - WUHOPUAMNHT.
Unctaa nmHua.  CkpelumBaHWe  YMCTbIX  IMHWIA.  [eTeposuc, wam  rmbpugHas — cuna.
HepoacTBeHHOe CKpewBaHWe - ayTopuauHr. OTpanéHHas rnbpuamsaums u eé ycnexu.
VICKyCCTBEHHbIA MyTareHes U MnoslydyeHne MNOAUMNONA0B. [LOCTUMXEHUS CeneKkuMn pacTeHun,
YXVBOTHBIX Y MUKPOOPraH1U3MOB.

BuotexHonorna Kak oTpac/ib MPOU3BOACTBA. [eHHadA WHXeHepus. 3ITanbl Co34aHWA
pekoMOuHaHTHOM [OHK 1 TpaHCreHHbIX OpraHuM3MoB. KneTouHas WHXeHepus. KneTouHble
Ky/bTypbl. MUKPOKNOHa/IbHOE Pa3MHOXEHUe pacTeHuid. KnoHMpoBaHme BbICOKOMPOAYKTUBHbIX
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CeNbCKOXO35IMCTBEHHbIX OpPraHM3MOB. OKO/IOTMYECKMe W 3TMdeckme npobnembl. MO -
reHeTUYeCKN MOANPULMPOBAHHbIE OPraHU3MbI.

JeMoHcTpaymu:

MopTpeTsl: H. . Basunos, V. B. MuuypuH, I". 4. KapneyeHko, M. ®. /BaHOB.

Tabnmubl 1 cxembl: KapTa «LleHTpbl NPOMCXOXAEHWA WM MHOroobpasus Ky/bTYPHbIX
pacTeHuii», «llopoabl AOMALIHUX YXUBOTHbIX», «CopTa Ky/NbTYpHbIX pacTeHui», «OTaanéHHas
rmépuamsaums», «PaboTbl akagemvka M. @. WeaHoBa», «[Monunnongnsa», «O6GbeKTbI
O6roTeXHONOrMn», «KneTouHble Ky/lbTypbl W K/IOHMPOBaHUe», «KOHCTpyMpoBaHWe M NepeHoc
reHoB, XPOMOCOM».

O6opyfoBaHue: MY/HKW M1040B U KOPHENNOLOB AUKUX (JOPM WM Ky/bTYPHbIX COPTOB
pacTeHuin, repbapuin «CenbCKOX035NCTBEHHbIE PACTEHMSA.

NabopaTopHble 1 NpaKTUyecKne paboTbl:

AKckypens «OCHOBHble METOAbl M AOCTUXKEHUS CeNeKUMM pacTeHWUin U XXMBOTHLIX (Ha
CENEKLMOHHYIO CTaHLMIO, MIEMEHHYIO (DepMy, COPTOUCMbITATE/IbHbIA Y4acTOK, B TEMNJINYHOE
XO035CTBO, /1a60PATOPUIO arpOyHMBEPCUTETA UIN HAYHYHOTO LIEHTPA)».

11 KJTIACC

Tema 1. OBONOLUMOHHAsA 6LUONOrUS.

MpeanocblIKM BO3HUKHOBEHWS 3BOJIIOLMOHHON TEopuW. OBOJIOLMOHHAA Teopus U eé
MeCTO B 61oniornn. BansHue 3BoNHOLMOHHOM TEOPUW HA pa3BUTME BMONOTMN N APYTUX HayK.

Ceupgetenscrtea 3BONOUMW. [1aseOHTONOrMYECKNE:  MOC/Ne0BaTe/IbHOCTL  MOSAB/IEHNSA
BMAOB B MaIeOHTONOMMYECKOM NETONMUCK, NepexodHble (hopMbl. Broreorpaguyeckme: CX0L4CTBO
1 pasnnyne gayH 1 paop MaTepruKoB 1 OCTPOBOB.

AMOpronornyeckune: CXOACTBa M pasiMumsi aMOPUMOHOB pasHbIX BUAOB MO3BOHOYHbIX.
CpaBHUTE/IbHO-aHATOMWYECKME:  TOMOJSIOTUYHbIE, aHa/IorMyHble, PYAVMEHTapPHbIE OpraHbl,
ataBu3Mbl.  MONEKYNIAPHO-OMOXMMUMYECKME:  CXOACTBO MEXaHW3MOB  Hac/neACTBEHHOCTU U
OCHOBHbIX MeTab0/IM4eCcKnX NnyTel Y BCEX OpraH13MoB.

3BONOUMOHHaA Teopuss Y. [apBuHa. [1peanocbiikvM  BO3HUKHOBEHUA  [apBUHU3MA.
Opwxywe cunbl  3BoMOUMM  BUAOB N0 [lapBuHYy (M36bITOYHOE pasMHOXEHME Npu
OrpaHNUYeHHOCTM PecypcoB, HeonpeaenéHHas W3MEHYMBOCTb, 6Oopbba 3a CyLUeCTBOBaHWE,
eCTeCTBEHHbIN 0TOOP).

CuHTeTn4yeckasn teopus asontounn (CT3I) 1 eé 0OCHOBHbIE MOMOXEHUS.

Mwu -Tc:-30M10mmns. Monynaums Kak eanHuLa B1uaa 1 3BoMH0LKN.

[3H:k>Tave cunbl (hakTopbl) 3BOMKOUMU BMAOB B Npupoge. MyTaumoHHbIA MpoLecc K
KOMOWH3TaBHAA W3MEHYMBOCTb. [ONYNAUMOHHbIE BOMHbI W Apedd reHos. W3onaums u
Murpauus

EcTecTBeHHbIA OT6OP - HanpaBNAOWMIA (hakTop 3BOMKOUMM. POPMbl €CTECTBEHHOMO
oTbopa.

T .- . [.TEH30CTb OPraHN3MOoB Kak pe3ysnibTaT 3BONOUMU. MpumMepbl NPUCNoco61eHNi
yopraH::: :5 MOpPOo3bl 1 MaMoaanTaLmm.

Bug BUA,;: TpasosaHne. Kputepum Buga. OCHOBHble (OpMbl  BUA000OPa30BaHUSA:
reorpa; -e:e:e. e JI0MM4YeckKoe.

MbIgH >B0 K AHA  POpPMbI 3BOMKOLMN:  (PUSIETUYECKasA, OVMBEPreHTHas, KOHBEepreHTHas,
napannenbg= He:craTMMOCTb 3BOOLUN.

M« . -Ar- r 0T  HecneumannsnMpoBaHHbIX MpesKoB. MporpeccupytoLLas
cneuyu-gn-a.,.' i -.ganauBHas paguaums.



JeMoHcTpauunn:

MopTtpeTbl: K. JlnHHeR, XK. B. Jlamapk, Y. AapsuH, B. O. Kosanesckuii, K. M. bap, 3.
"ekkenb, ®. Mionnep, A. H. CesepuoB.

Tabnuubl 1 cxembl: «Pa3BUTUE OPraHUYeckoro Mupa Ha 3emsnie», «3apofbium
MO3BOHOYHBIX JKMBOTHbIX», «ApPXEONTEPUKC», «®DOPMbl  GOPbObI 33  CYLLECTBOBAHME,
«ECTeCTBEeHHbIA  0TOOp», «MHOroobpasme COpPTOB pacTeHWUil», «MHoroobpasve nopos
XXNBOTHbIX>, «[Monynauum», «MyTalmoHHas N3MEHYNBOCTb», «Apomopo3bi»,
«amoagantaummy», «O6was gereHepaums», «BXylme cunbl 3BonOUMK», «KapTa-cxema
maplipyTa nyTewectsus Y. [dapBuHa», «bopbba 3a cyluecTBoBaHMe», «[1pMcnocobneHHOCTb
opraHu3moB», «I"eorpatmyeckoe BMA006pa3oBaHNE», «KOOMMUYECKOe BUA00Opa3oBaHMe.

O6opyfoBaHve: KOMEKUMA HAaCEKOMbIX C pa3/IMYHbIMK TUMaMn OKpacku, Habop niogoB v
CeMSH, KOMNeKums «Mpumepbl 3alUTHBIX MPUCNOCOBNEHWNIA Y XXMBOTHbLIX», MOAeNb «OCHOBHbIE
HanpaBneHNs 3BONMHOLMN», 06BEMHAsA MoAeNb «CTPOEHNE FOIOBHOMO MO3ra NO3BOHOYHBIX».

Buoreorpaduyeckass kapta Mupa, KOMnekums «®opMbl COXPaAHHOCTU MUCKOMaeMbIX
YXMBOTHbIX W pacTeHMWii», MoAenb annavkauus «lepeKpecT XpoMOCOM», BaXHble MpenapaTthbl
«Pa3BuTME HacekoMoro», «Pa3BuTve NArywKu», MukponpenapaT «/[posotduna» (HopMa,
MyTaLmm hopMbl KPbINIbEB U OKPaCcKW Tena).

JlabopaTopHble 1 NpakTU4veckne paboTbi:

NabopatopHas pabota Ne 1 «CpaBHEHMe BUAOB N0 MOP(ONOTMYECKOMY KPUTEPUIO®.

NabopatopHas pa6ota Ne 2. «OnwucaHne MPUCNOCOBNEHHOCTM oOpraHu3amMa u eé
OTHOCUTE/IbHOr0 XapakTepax.

Tema 2. BOSHWKHOBEHME U pa3BUTKE XXN3HN Ha 3emie.

[JloHay4Hble MpeacTaBfieHNss O 3apOXKAEHUM XKU3HW. HayyHble runoTesbl BO3HWKHOBEHUA
XMU3HM Ha 3emsie: abuoreHes K naHcnepMus. XuUMUYeckas 3BOMOUMA. AOMOreHHbIA CUHTE3
OpraHMYeckMxX  BELLECTB U3 HeopraHWYyeckmx.  JKCMepuUMeHTaslbHOe  MOATBEPXKAEHWE
XMMMWYECKOW 3BOMOLMM. HavanbHble 3Tanbl 6uonornyeckor asonoumun. Mmnotesa PHK-mupa.
dopmmpoBaHne MeMOpaHHbIX CTPYKTYP Y BO3HWKHOBEHWME MPOTOK/ETKN. [epBble KIETKA U UX
3BonoUMsA. POpPMUMPOBaHME OCHOBHbIX FPYMM XUBbIX OPraHW3MOB.

Pa3BiTME >KM3HM Ha 3emne no 3pam W nepuogam. Kartapxeid. Apxelickas u
npoTepo3oiickast 3pbl. [Maneo3oickass apa U €€ nepuofbl:  KEMOPUIACKWA, OPLOBUKCKMA,
CUNYPUINCKNIA, [EBOHCKNIA, KAMEHHOYTO/bHBINA, MEPMCKUIA.

Me30301icKasi 3pa 1 eé nepuoabl: TPUACOBbIN, FOPCKMIA, MENOBOIA.

KaliHo30oicKas apa v eé nepuofpbl: NaneoreHoBbIA, HEOreHOBbIA, aHTPONOrEHOBBIN.

XapakTepucTnkKa Kammata v reonormyeckmx npoueccoB. OCHOBHble 3Tarbl 3BOHOLMM
PacTUTE/IbHOrO W XKMBOTHOrO Mupa. ApPOMOPgI03bl Y PacTeHUA U XKMBOTHbIX. [losiBEHME,
pacLBeT 1 BbIMUPaHWE rpymnn XMBbIX OpraH13MOoB.

Cuctema opraHMyeckoro mMvpa Kak oTpakeHue 3BO/IHOLMM. OCHOBHbIe CUCTEMATUYeCKume
rpynnbl OpraHU3moB.

3Bonoumna  YyenoBeka. AHTPOMONOrMA Kak Hayka. Pas3BuTWe MpeacTaBneHnin o
NPOUCXOXAEHUN YenoBeka. MeTofbl U3y4veHUst aHTponoreHesa. CXoACTBa U Pasnnyns Yenoseka
N XXMBOTHBIX. CUCTEMaTUYECKOE MOJIOXKEHUE YerloBeKa.

ABwkylime cunibl  (hakTopbl) aHTponoreHesa. HacneacTBeHHas WM3MEHUMBOCTb U
eCTeCTBEHHbIN 0T60p. OOLLECTBEHHDBI 06pa3 XM3HWU, U3rOTOBMEHWE OPYAUIA TPYAa, MbILLEHNE,
peyb.

OCHOBHble CTaguu W BETBM 3BOJIIOLMM YesioBeKa: aBCTPaloNuUTekn, YenoBek ymesbli,
Uenosek npamMoXofsawmii, YenoBek HeaHAepTasibCKUA, YenoBek pasyMHbIA. Haxogku
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KON - N rCArTako3. Bpems CyLLeCTBOBaHMS, 06M1acTb pacnpocTpaHeHusi, 06bEM 0N0BHOIO
MOBI-. CIT3 Ter—=. opyaus.

-t0Cc:-r.- e nacol. OCHOBHble GOMbLUME pachbl: eBponeongHas (eBpasuiickast), Herpo-
asCT/iio : N -An  f1-3aTOpuatbHas),  MOHrosiougHas  (a3vaTCcKo-amepuKkaHckas).  YepTbl

npHcA CeTU npeACTaBUTENed YeNOBEYECKMX pac K YC/IOBUSM  CYLLECTBOBaHMS.
EpHBcTa.: -z.": o-neccux pac. Kputnka pacusma.

NemTCcTpagWwn:

::n'.-n C Penn. J1. Mactep, A. V. OnapuH, C. Munnep, I'. FOpu, Y. [apsuH.

Tmo _ . ; Mbl Bo3HMKHOBeHME CONHEYHON CUCTEMbI», «Pa3BUTUE OPraHNUYecKoro
MKpPA JH0N TenbHaa KeTka», «KMBOTHAaA KeTKa», «[1poKapmoTuyeckas KeTKay,
«CcBne r--bl : [l opraHuyeckoro mupa», «CpaBHEHMEe aHaTOMUYECKUX 4YepT CTPOEHUA
yeneBeKO :Ta>necpasHblX 00e3bsH», «OCHOBHbIE MeCTa Ma/leOHTONOrMYECKUX HaXOOoK

npet;c ceBpe r--;T; YenoBeka», «[lpeBHeilwme nwoan», «[pesHue nwogum», «llepsble
coB/e Ta; M Yenoseyeckue pacbi».

05 :-pa.b_-.e  Mynsxum «lpoucxoxkieHve 4yenoBeka» (GHOCTbI  aBCTPasIONUTEKA,
MUTEHNHT/T - r-blepTanbLa. KPOMaHbOHLA), CNenKn WM NU3006paxKeHNs KaMeHHbIX OpYyAuid
nepBo:--- 1 TaTarara ikamHu-4onnepbl, pybuna, ckpebna), reoxpoHonornyeckas tabnuua,
KO.bTa l0N ;. C.YPaHHOCTN UCKOMAEMbIX XXMBOTHbIX U PaCTEHWIA».

Nac-: pnTepHble M NpakTU4yeckne paboTbl:

.p_- -r.ean pabota N° 1 «M/3yyeHne MCKOMaeMbIX OCTATKOB PACTEHWI U XMBOTHbIX B
Konnewaxx

dram 4 OBOMOUMUA OPraHMYecKoro mupa Ha 3emsie» (B eCTECTBEHHO-HAYyUHbIA UK
Kpaesef-3eCe_  MyTeH

Tema 3 : TaHM34bl N OKpYXKarwoLaa cpeja.

JraLTa-Ta  ea- Hayka. 3ajaum M pasfenbl  3Kosormu.. MeTodbl  3KOSTIOTMYECKMX
ncc.tef:blo A 3Ta feNiaueckoe MUPOBO33PEHME COBPEMEHHOTO YesioBeKa.

Cneto 0bUTaHMA  OpraHM3MOB:  BOfAHas,  Ha3eMHO-BO34yLUHasd,  MOYBEHHas,
BHYTNH;TA-: 4-

3> . _ W e -edC (hakTOpbl. Knaccuukaums 3KONOrnyeckmx (HakTopoB: abuoTUYECKUe,
buota-r.e ; _Tan-. [.CTEHHble. [JeiiCTBUE 3KOTOMMYECKMX (aKTOPOB Ha OpraHu3Mbl.

A:.;;; -acy,.e  (pakTopbl:  CBET, Temmnepatypa, BfIAXHOCTb.  DOTONEPUOAU3M.
Mpwen;; geneHns cpraHU3mMoB K AeNCTBMIO abUOTUYECKMX (PAKTOPOB. BUonornyeckme putMbl.

BH3THYe-CKMe  (hakTopbl.  Buabl  OMOTUYECKUX  B3aUMOLEWCTBUM:  KOHKYPeHLMA,
XULLHNYECTBO. CMMOKMO3 1 ero qopmbl. MapasnTuam, Koonepaums, MyTyainsm, KOMMEHCaIN3M
(kBapTanaHm/B... HaxnebHMYeCTBO). AMEHCaIN3M, HeWTpan3M. 3HaveHne OUOTUYECKUX
B3aVIMOAENCTBUIA [.9 CYLLECTBOBaHMSA OPraHn3MoB B MPUPOAHbLIX COOOLLECTBAX.

OKOMIOTNYECKMe XapakKTepUCTUKM  nonynsaumn. OCHOBHblE MOKasaTeny nonynauuu:
YMCMIEHHOCTb, JIIOTHOCTb.  POXA3eMOCTb, CMEPTHOCTb, MPWUPOCT, Murpauus. AduHamuka
YMCNEHHOCTU NOCYNALLLL N eé perynaums.

JeMoHcTpaymn:

Moptneta: A. F'ym6onbar, K. @. Pynbe, 3. eKKenb.

Tabnmab; cxembl: KapTa «[pupogHble 30HbI 3emMnn», «Cpeabl 06UTaHMS OPraHn3MoB»,
«PoTonepnoamam-.  lonynaumm», «3aKOHOMEPHOCTU pPOCTa  YMC/IEHHOCTU  MOMynsauun
NH(Y30PHU-TY NefbKK . "TnLeBble Lenm».

NabopaTopHble M NpakTU4eckne paboThbl:



Nab6opatopHas paboTta Ne 3. «Mophonornyeckmne 0CO6eHHOCTU PacTeHWUIA U3 pasHbIX MeCT
0bUTaHUSA».

Nab6opatopHas paboTa Ne 4. «BnusHMe cBeTa Ha poCT 1 pasBUTUE YEPEHKOB Koseyca.

MpakTnyeckas pabota Ne 2. «[MoACYET NNOTHOCTW NONYNAUMIA PasHbIX BULOB PaCTEHWIA».

Tema 4. CoobLiecTBa 1 3KOMOrMYeCKMe CUCTEMBI.

CoobulecTBO  OpraHM3mMoB -  6uoueHo3.  CTpykTypbl  OMOLEHO3a:  BWIOBas,
NPOCTPaHCTBEHHasA, Tpomueckaa (nuwiesas). Buabl-gomuvHaHTbl. CBA3K B 61MOLEHO3E.

Jkonornyeckne cuctemMbl (3KocucTembl). lMoHATME 06 3kocucTeMe WM GUOreoLeHO3e.
PYHKUMOHa/IbHbIE  KOMMOHEHTbl  3KOCUCTEMbl:  MPOAYLUEHTbl, KOHCYMEHTbl, pPefyLeHTbI.
KpyrosopoT BeLlecTB W MNOTOK 3HEPrum B 3KocucTeMe. Tpodmyeckue (MULLEBbIE) YPOBHM
akocucTeMbl. MuweBble Uenn M ceT. OCHOBHble MOKa3aTe/n 3KOCUCTEMbI:  Buomacca,
NPOAYKUMA. IKOMOrMYeckme nupaMuibl: MPOAYKLUW, YMCNEHHOCTK, 6Gromacchl. CBOWCTBa
3KOCUCTEM: YCTOMUMBOCTb, CaMOperynauns, passutme. Cykueccus.

MpUPOAHbIE 3KOCUCTEMbI. OKOCUCTEMbI 038P M peK. IKOCUCTeMa XBOWHOIO WK
LLIMPOKO/IMCTBEHHOI O Jleca.

AHTPOMNOreHHble 3KOCUCTEMBI. Arpo3KOCUCTEMbI. YPOOIKOCUCTEMBI. Bronormyeckoe u
XO035IMCTBEHHOE 3HAYEHME arpo3KOCUCTEM N YPOOIKOCUCTEM.

BuopasHoobpasme Kak (hakTop YCTOMYMBOCTM 3KocucTeM. CoxpaHeHue 6MO0N0rmyecKoro
pasHoo6pasmns Ha 3emre.

YueHne B. V. BepHaackoro o 6uoctepe. 'paHuLpbl, COCTaB U CTPYKTypa 6Guocdepsi.
YKvBoe BellecTBO M ero QyHKumn. OcobeHHOCTM 6Guoctepbl Kak r106abHON 3KOCUCTEMBI.
[nHammueckoe paBHOBeCKe M 06paTHas CBA3b B Guocepe.

KpyroBopoTbl BewecTB M OGMOreOXMMUYECKMe UMKbI 3/1EMEHTOB (Yrnepofa, asora).
3oHaIbHOCTb 6rocthepbl. OCHOBHbIE GUOMBI CyLLW.

YenoseyecTBo B buocdepe 3emnn. AHTPOMOreHHbIe U3MeHeHMs B 6rocgepe. nobabHble
3KOMorm4yeckune npobremsi.

CocyulecTBoBaHWe Npupofbl 1 Yenosevectsa. CoxpaHeHue 61Mopa3HO06pa3ns Kak OCHOBa
yCTOMYMBOCTN Buocepbl. OCHOBA pauMOHa/IbHOrO ynpasfieHust NPUPOAHLIMIN pecypcamn U nx
ncnonb3oBaHne. JoCTMXeHUs BMONorum 1 oxpaHa nNpupogbl.

JeMoHcTpaunmn:

MopTtpeTbl: A. DK. TeHcnu, B. H. Cykaués. B. 1. BepHaackuia.

Tabnmubl 1 cxembl: «lnLeBble Lenu», «BMOLEHO3: COCTaB U CTPYKTypa», «IpupogHble
coobulectBa», «Llenn nuTaHUA», «3JKoMornyeckas nupamunga», «buocgepa U Yenosek»,
«3KOCUCTEMA  LLUMPOKONUCTBEHHOIO feca», «IKOCWUCTEMA XBOMHOro neca», «buoueHo3
BOfOEMa», «ArpoueHo3», «[llpyMepHble aHTPOMOreHHble BO3AEWCTBUA Ha  MPUPOAY»,
«BaKHelLme MCTOYHMKM 3arpssHEHUs BO3dyXa M FPYHTOBbIX BOA», «[loyBa - BaKHeMLast
cocTaB/AoLLas Guochepbl», «PakTopbl gerpagauny noysy», «MapHNKOBbLIA APMeKT», «DaKTopbl
paamMoaKTUBHOIO 3arpsisHeHNs Guoctepbl», «O6Las CTPYKTypa buocdepbl», «PacnpocTpaHeHue
XW3HM B 6rocthepe», «O30HOBBIA 3KpaH 6uochepbl», «KpyroBopoT yrnepoga B 6uocgepe»,
«KpyrosopoT a3oTa B Npupoae».

O6opypoBaHue: mModenb-annavkauus  «TUNUYHbIE B1oLLEeHO3bI», repbapuii
«PacTuTeNbHble  cOO6OLWIeCTBa»,  KOMMEKUMn «buoueHos»,  «Bpeautenn  BaXHeMLIMX
CeNbCKOXO3ANCTBEHHbIX  KYNbTyp», repbapym U KOMNEKUUW  PacTEHUA U XMBOTHbIX,
npuHagnexatye K pasHbIM 3KOOrMYeCcK1M rpynnam ofHoro Buaa, KpacHas kHura Poccuinckon
Pefepaumn, N3006paXKEHNA OXpPaHAEMbIX BULOB PACTEHWIA U XKUBOTHbIX.
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MIAHVPYEMBIE PE3YJ/IbTATbI OCBOEHWA TPOIrPAMMBI O BUOJIOTMN HA
BA30BOM YPOBHE CPEAHEIO OBLUEIO OBPA3SOBAHUA

CornacHo ®IOC COO, ycraHaBnMBaKOTCA TpeboBaHWUA K pe3ynbTaTaM OCBOEHUS
06yyaroLMmMmMCa NporpamM cpegHero obuiero o6pasoBaHns: MMYHOCTHBLIM, MeTanpeaMeTHbIM U
npeLMETHbIM.

JIMYHOCTHBLIE PE3YJIbTATDI

B CTpyKType NMYHOCTHbIX pPe3ynbTaTOB OCBOEHUS NpeameTa «BUOMOrns» BblAeNEHbI
cnefytolme  COCTaBNAWOLLME:  OCO3HaHWE  OOy4varoWMMUCS  POCCUICKOM  rpakaaHCKOW
WAEHTUYHOCTM - T[OTOBHOCTM K CaMOPa3BUTWIO, CAMOCTOSITENIbHOCTM M CaMOOMNpPEeAeneHuto,
Ha/mume MOTMBaUMM K OOYYeHUIO OWMONorMKM, LeneHanpas/ieHHOe pPasBUTVE BHYTPEHHUX
yOeXAEHNIA NMYHOCTM Ha OCHOBE K/IHOUEBBLIX LIEHHOCTEN M UCTOPUYECKUX TPaAMUMA pasBUTUSA
OMONOrMYecKoro 3HaHWsl, FOTOBHOCTb M CMOCOGHOCTb OOYy4alOLMXCA PYKOBOACTBOBATLCS B
CBOE  AeATeNbHOCTM  LIEHHOCTHO-CMbICNIOBbIMW  YCTaHOBKaMK,  MPUCYLLUMMKU  CUCTEME
Buonornyeckoro 06pa3oBaHUA, Ha/MYMe 3KOJIOTMYECKOrO MPaBOCO3HaHWSA, CMOCOOHOCTU
CTaBWTb LIENN N CTPOUTb XXMN3HEHHbIE NaHbl.

JIN4HOCTHbIE pe3ynbTaTbl OCBOEHWS MpeameTa «buonorus» AOCTUratoTCs B €AMHCTBE
y4yeb6HOM M BOCMUTATE/IbHOW [AeATeNbHOCTU B COOTBETCTBUM C TPaLULMOHHLIMU POCCUACKUMU
COUMOKYNbTYPHBbIMW, UCTOPUYECKUMWN U AYXOBHO-HPABCTBEHHBLIMU LIEHHOCTAMM, MPUHSATLIMU B
ob6LlecTBe npaBuiaMyM U HOpPMamu MOBEAEHMS U CMNOCOBCTBYHOT MpoLeccaM CaMOMO3HaHWS,
CaMOBOCMUTAHNSA U CaMOPa3BUTUSA, Pa3BUTMS BHYTPEHHEA Mo3uUMM MNYHOCTW, MaTPUOTM3MA,
YBaKEHMS K 3aKOHY W MPaBOMOPAAKY, YenoBeKy Tpyda WM CTapLUeMy MOKOMEHWUIO, B3aMMHOIO
YBaXKEHNS-  BEPEXHOro  OTHOLUEHWS K KyNbTYPHOMY  Hacneavio U Tpaauuusm
MHOTeKH/H: HHTbHOro Hapogaa Poccuiickoit deaepauum, NprMpoae 1 OKpyXXatoLLleli cpeae.

JIMHH rcTHble pe3ynbTaTbl OCBOEHWUA Y4YebHOro npeamMeTa «brnonoruns» A0MXKHbI 0TpaXKaTb
FOTOBHOCTb : CMO:TOHOCTb OOy4YalOLMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
MO3HMME  .JIMYHOCTW, CUCTEMOM LEHHOCTHbIX OpWEHTaUWiA, MO3UTUBHbIX BHYTPEHHUX
yoeXxxaeHWii. ; TBETCTBYHOLIMX  TPaAWUMOHHbIM  LEHHOCTAM  POCCUIACKOrO  06LLEeCTBa,
pacliHre->e -TAHEHHITO OMNbITa W ONbITa AEATENbHOCTU B MPOLECCe peain3aumm OCHOBHbIX
Hanr --.r- - B... V.%.e..bKOW AeATeNIbHOCTK, B TOM YMC/e B YaCTU:

1) rpakaaHe»::ro BOCAUTaHWS:
CT:T :;bA--:CTb T[PaKAAHCKOA MNO3MLMM  0OyYatoerocss Kak akTUBHOIO U

0TBe.M.;-T-H:. - _TeHb POCCUIACKOrO 0OOLLEeCTBa;

ceflbHaHHe KOHCTUTYLUMOHHbLIX MpaB W 0653aHHOCTEN, YBaKeHMe 3aKoHa U
npaBoiCCbACB.

r:c:B- -f - ::B ECTHOW TBOPYECKOW [AesATENbHOCTU MPW CO34aHMM YUYeOHbIX MPOEKTOB,
peweH... -A-: -1 -CTeflbHbIX 33[a4, BbIMOSHEHUM BUONOrNYECKNX 3KCNEPUMEHTOB;

cn I >b :Nnegenstb COOCTBEHHYHO MO3MUMIO MO  OTHOLWEHWUKO K  ABNEHUAM
COBpe- ;** K *bACHATb €€:

WNCb B CBOMX  [eACTBMAX  HEOO6XOAMMOCTb  KOHCTPYKTMBHOIO

B3auMeH [ >bA: . Tb3HbIMA YOXKAEHUAMU, KYNbTYPHbIMU LLEHHOCTAMWU U COLMASIbHbLIM
nonoxeH?e,



FOTOBHOCTb K COTPYAHWMYECTBY B MPOLECCE COBMECTHOrO BbIMO/IHEHUA  YYEOHbIX,
no3HaBaTeNlbHbIX W WUCCNeLOBaTeNbCKMX 33fay, YBaXKMTENbHONO OTHOLUEHMA K MHEHMIO
OMMOHEHTOB NPU 06CYXXAEHUM CNOPHbLIX BOMPOCOB GMONOrMYECKOr0 COLEPXKaHNS;

FOTOBHOCTb K 'YMaHWUTapPHOI 1 BONOHTEPCKOW AeATeNbHOCTH;

2) NaTpUOTUYECKOro BOCMUTAHWSA:

CHhOPMMPOBAHHOCTbL POCCUNCKOW TPaXKAAHCKON MAEHTUYHOCTU, NaTPUOTMU3Ma, YBXKEHUA K
CBOEMY HapoAdy, 4YyBCTBa OTBETCTBEHHOCTM nepen PoAMHONA, ropgocTu 3a CBOW Kpai, CBOH
PofnHy, CBOW 513bIK U KY/bTYpPY, NMPOLL/IOE U HACTOsALLEee MHOrOHaLUMOHaIbHOr0 Hapoga Poccuu;

LLEHHOCTHOE OTHOLUEeHWe K MPUPOAHOMY HacMefuio U MNaMATHUKaM  NpUpofbl,
[OCTUXEHUAM Poccun B HayKe, UCKYCCTBE, CrOpTe, TEXHONOIUSX, TPYAE;

CMOCOOHOCTb OUEHMBATb BK/aL POCCUACKMX YYEHbIX B CTaHOB/EHWE W pas3BUTHE
omonorum, NOHUMaHNA 3Ha4YeHNs B1ONOrMK B NO3HAHWUK 3aKOHOB NMPUPOLbI, B XXM3HU YenoBeka U1
COBPEMEHHOr0 06LLecTBa;

naeriHas yoeXXaeHHOCTb, FOTOBHOCTb K CY)XXKeHUIO U 3alimTe OTevecTBa, OTBETCTBEHHOCTb
3a ero cyapoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCMUTAHUSA:

0CO3HaHVe yXOBHbIX LIEHHOCTE pOCCUINCKOro Hapoaa;

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHWSA, 3TUYECKOr0 NOBeLEHNS;

CMOCOGHOCTb OLEHMBATb CUTYaLMIO W MPUHMMAaTb OCO3HAHHbIE PELLEHUS, OPUEHTUPYSACH
Ha MOpa/ibHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTY;

0CO3HaHVe IMYHOr 0 BKMafa B NOCTPOEHME YCTONYMBOro OyayLLero;

OTBETCTBEHHOE OTHOLUEHME K CBOWM pOAWUTENSIM, CO3[4aHUI0 CeMbW Ha OCHOBE
OCO3HAHHOIO MPUHATUSA LLEHHOCTE CEMEHON XXM3HW B COOTBETCTBMU C TPaaULMAMM HApOAO0B
Poccuu;

4) 3CTETUYECKOro BOCMUTAHNA:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/IKOYAs 3CTETUKY ObITa, HAYy4YHOrO U TEXHWYECKOro
TBOPYeCTBa, CNOpTa, TPYAa, 0OLLECTBEHHbLIX OTHOLLEHWA;

NMOHVMaHWe 3MOLMOHANIbHOTO BO3AENCTBMS XXMBOI NPUPOAbI N €€ LIEHHOCTY;

FOTOBHOCTb K CaMOBbLIP&XEHUIO B pasHbIX BUAAX WCKYCCTBa, CTPeM/ieHWe MNposiB/sATb
KayecTBa TBOPYECKOW TIMYHOCTH;

5) ¢wm3nyeckoro  BOCMUTaHUA, (QOPMUPOBAHUA  KY/IbTYpbl  3[40p0OBbA U
3AMOLIMOH&a/TbHOIr0 6/1aronosyyns:

NMOHVMMaHVe 1 peasv3aums 340pOBOro 1 6e30MacHOro obpasa XM3HU (340POBOe MUTaHWe,
CO6MOfeHME TUTMEHNYECKUX NPaBUI U HOPM, COAMaHCUPOBAHHbLIA PEXUM 3aHATUIA U OTAbIXa,
perynapHas  (M3nyeckas aKTUBHOCTb), OEpPeXXHOro, OTBETCTBEHHOrO W  KOMMETEHTHOro
OTHOLLIEHMSI K COGCTBEHHOMY (PU3NYECKOMY U MCUXNYECKOMY 3[40POBbHO;

MOHMMaHWe LEHHOCTU nNpaBui  WHAMBUAYANIbHOMO W KOMJIEKTMBHOrO  6e30nacHoro
NoBeAeHUA B CUTYyaLMsX, YIPOXKatoLWMX 3[40POBbI0 U XM3HW NIHOLEN;

OCO3HaHVe MNOCNeACTBUMA M HENPUATUA BPeAHbIX NPUBLIYEK (YNOTPebieHNs ankorons,
HapKOTWKOB, KypeHWs);

6) TpyaoBOro BOCMUTAHUSA:

FOTOBHOCTb K TPyAy, OCO3HaHWe LeHHOCTU MacTepcTBa, TPyAotoome;

FOTOBHOCTb K aKTUBHOW AeATEeNIbHOCTU TEXHOIOMMYECKOW U COLMaIbHOM HanpaBieHHOCTH,
CMOCOBHOCTb  MHWULMWPOBATb,  MNMAHMPOBAaTb W CaMOCTOATE/IbHO  BbIMOJHATL  TaKyto
[eATeNbHOCTb;
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MHTEpeC K pas/iMyHbIM ciepam MNpPOMeCcCUOHaNIbHON [eATelbHOCTW, YMeHWe COBepLuaTb
0CO3HaHHbIN BbIGOP ByAyLLei Npodeccun 1 peann3oBbiBaTb COOCTBEHHbIE XXMU3HEHHbIE N/aHbl;

FOTOBHOCTb M CMOCOGHOCTb K 00pa30BaHMIO M CamMo06pa30BaHNI0 Ha NPOTSXKEHWUM BCEN
YU3HW;

7) 3KONOrMYeCcKoro BoCNUTaHuA:

3KONOrMYeCKN LienecoobpasHoe OTHOLLEHME K NPUPOoAe Kak UCTOYHUKY XKU3HW Ha 3eMse,
OCHOBeE €€ CYLLeCTBOBaHWS;

MOBbILLUEHWNE YPOBHSA 3KONOrMYECKOW KY/bTypbl: MPUOBpPETEHME OnMbiTa MAaHNPOBaHNS
MOCTYNKOB M OLEHKM MX BO3MOXHbIX MOCNEACTBUI 419 OKPYXKatoLLel cpeabl;

0CO3HaHWe rno6anbHOro Xapakrepa 3Ko0rMYeckmx nNpobiemM 1 nyTein UX peLleHuns;

CMOCOGHOCTb MCMONb30BaThL MPUobpeTaeMble NMPU N3yYeHUU BUONOTUM 3HAHWUA U YMEHNS
npu peleHnn npobaemM, CBA3aHHLIX C pauyoOHaIbHbIM MPUPOLONOSb30BaHNEM (COBMOAEHNE
npasu/l NOBeAEHNS B MPUPOLE, HamnpaB/ieHHbIX HA COXPaHeHWe PaBHOBECWUA B 3KOCMCTEMAX,
OXpaHy BW0B, 3KOCUCTEM, Brocdepsbl);

aKTVBHOE HEeNpuATMe [AeNCTBMIA, MPUHOCALLUMX BPeL OKPY>KaloLlei NpupoaHoi cpeje,
YMeHVe NPOrHo3vMpoBaTb HebnaronpusTHbIE 3KOOrMYecKne MNOCNeACTBUA MNPesnpUuHUMaeMbIX
[eACTBUIA 1 NpefoTBpaLlaTh UX;

Ha/nuve pa3BMTOro 3KOIOMMYECKOr0 MbILWEHUS, 3KOJIOrMYECKOW KynbTypbl, OMbITa
[eATeNbHOCTU  3KOJIOMMYECKO  HanpaBfIEeHHOCTW, YMEHUS  PYKOBOACTBOBaTbCA MMWU B
no3HaBaTe/lbHOM, KOMMYHWKaTUBHON W COUMaTbHOM NpakTWKe, TOTOBHOCTW K Y4aCTUO B
NPaKTUYECKON feATeNIbHOCTU 3KOMOMMYECKON HanpaB/ieHHOCTH;

8) LEHHOCTN Hay4HOro Mo3HaHUA:

ChOpPMMPOBAHHOCTb  MUPOBO33PEHNSA, COOTBETCTBYHOLLErO COBPEMEHHOMY  YPOBHHO
pasBUTUA HaykM W  OOLLECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha [Auanore KynbTyp,
CMOCOBCTBYHOLLEr0 OCO3HAHMIO CBOEIr0 MECTa B MOMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME S3bIKOBOM M YMTaTeNIbCKON KyNbTYpbl KaK CpeAcTBa B3aMOoAeCTBUSA
MeXay NHOAbMU U MO3HAHUA MUPa;

MOHVMMaHVe cneunugukn BMONOrMK Kak HaykKu, OCO3HaHMS eé ponv B (DOPMMPOBaHUM
PaAMOHATBHOrO HAY4YHOTO MbILLIEHNS, CO3A4aHUN LLeNOCTHOrO NpeACTaB/eHnst 00 OKpYXKaroLem
MMpe KaK O eAuMHCTBE MpUpoAbl, YenoBeka W 06WecTBa, B MO3HaHUN MPUPOAHbLIX
3aKOHOMEPHOCTEN Y peLLeHnn NpobsiemM CoXpaHeHUs NPUPOAHONO PaBHOBECHS;

yOeXAeHHOCTb B 3HAYMMOCTV 6UMONOrMK /19 COBPEMEHHON LMBUAU3aLMK: 0BecreyeHns
HOBOrO O : 3HS PasBUTUA MeAMLUHDBI, CO3AaHue MepcrneKTUBHLIX BUOTEXHONOMMIA, CMOCOBHBLIX
pelaTb pecypcHble NPo6aeMbl PasBUTUA Ye/IOBEYECTBA, MOUCKA MyTel BbiXoAa U3 rNo6a/bHbIX
aKonorauec:- H\ npo6siem n obecrneveHNs nepexosa K yCTOMYMBOMY PasBUTUIO, PaLOHa/IbHOMY
NCNO/AbI: bAHHIO' MPUPOAHBIX PECYPCOB U POPMUPOBAHNIO HOBbIX CTaHAAPTOB XXW3HU;

aanHTepe; XKagHOCTb B NOMYYEHUN GUONIOrMYECKMX 3HAHWUIA B LeNAX MOBbLILEHNUS OOLLEi
KyNbTypbl €CTeCTBEHHO-Hay4HOW rpaMOTHOCTM, KakK COCTaBHOM 4acTu (hyHKLMOHA/IbHOM
rpaMOTH Hera :6; YaroLmxcs, (popMUpyeMort Npu n3yyeHnn 61onoruu;

CeHa a,<-He CYLIHOCTU METOAOB MO3HaHWUSA, WCMO/b3YeMbIX B €CTECTBEHHbIX HaykKax,
CMOCOGHOCTM UCMONb30BaTh MOMyYaeMble 3HaHUA A8 aHam3a W OOBACHEHUS ABMEHWI
OKpYXalT:;::  Ta W MPOUCXOAAWMX B HEM W3MEHEHWA, yMeHWe [enaTb 060CHOBaHHbIE
3aK/II0YEHa; Ha HCHOBE Hay4HbIX (DAKTOB M MMEIOWMXCA AaHHbIX C Lefblo  MonyyYeHus
[OCTOBEPHbIX BbIBOJOB:

CMCCCCHCCTb  CaMOCTOSTE/IbHO  UCMO/Ib30BaTb  OMOMOrMYECKe 3HaHWUA A1 peLueHus
NPo6/IeM b peasnbHbl, XU3HEHHbIX CUTYaLUAX;



OCO3HaHWE LIEHHOCTU Hay4yHOI AesTeNbHOCTM, FOTOBHOCTb OCYLLUECTB/ISITh MPOEKTHYHO W
CCNe0BaTeNbCKYH AeSTENbHOCTb UHAVBUAYANBHO U B FPyMe;

FOTOBHOCTb M CMOCOGHOCTb K HEMpepbiBHOMY 06pa3oBaHMI0 U CaMO06Pa30BaHMI, K
aKTVBHOMY MOJTyYEHUIO HOBbIX 3HaHWA MO GMONMOTMM B COOTBETCTBUM C  YKM3HEHHbLIMY

NoTpe6HOCTAMM.

METAMNPEOMETHbDIE PE3YJIbTATDI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorus» BKAKOYAHOT:
3HauMMble AnA  OPMMPOBAHUA  MMPOBO33PEHMSI  OBYUYaOLMXCA  MEXAUCLMNANHAPHBIE
(MeXXnpeAMeTHbIE) 06LLEHaYYHbIe MOHATUSA, OTPaXKatoLLMe LIeSIOCTHOCTb HayUYHOI KapTUHbI MMpa
1 cneynprKy MeTofoB MO3HaHWS, MCMO/b3YEMbIX B €CTECTBEHHbIX Haykax (BELLECTBO, 3HEprus,
SIBNEHMe, MPOLECC, CUCTEMA, Hay4HbIA (haKT, MPUHLMM, FMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsi, MUCCneaoBaHMe, HabMHO4EHME, U3MEpPEHUEe, 3KCNEPUMEHT W APYrUX), YHMUBEPCA/IbHbIE
yyebHble feiicTBMst (MO3HaBaTe/bHble, KOMMYHUKATVBHbIE, PErynsTUBHbIE), 06ecneymBaroLme
(hopmmpoBaHme (DYHKLUMOHANbHOW FPamMOTHOCTU U COLMaNbHON KOMMETEHLMM OBy4atoLmxcs,
CMOCcoBHOCTb 06yyaroLmxcs 1CNO/Mb30BaTb OCBOEHHble MEXANCLMNINHAPHBIE,
MMPOBO33PEHYECKME 3HAHUA W YHUMBEPCASbHble Y4yebHble [eiiCTBMS B MO3HABATE/IbHON K
COLMaNbHOMN NpaKTuKe.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHMSI MpPOrpammbl CpeaHero o6uiero 06pa3oBaHus
AOMKHbI OTpaXKaTb:

OBnafeHne yHMBepcasibHbIMY Y4e6HbIMM NO3HaBaTe/IbHbIMU AEACTBUAMM:

1) 6a30Bble NOrM4vecKmne aencTens:

CaMOCTOATENbHO (HOPMY/MPOBaTb U aKTyanM3npoBaTb Mpo6neMy, paccmaTpvBaTh €8
BCECTOPOHHE;

MCNOMb30BaTb MPW  OCBOEHWWM 3HaHWIA MPUEMbI NIOFTMYECKOr0 MbilLneHnst (aHanm3a
CUHTE3a, CpaBHEeHWs, Kraccugmkaymmn, 06006LLeHNs), pacKpbiBaTb CMbICA  OGMOMOrNYECKN?
MOHATWIA (BbIAENSATb MX XapaKTepHbIe NPU3HaKW, YCTaHaBNMBaTb CBA3W C APYTMMU MOHATUAMN);

onpefensaTb Uenn [eaTenbHOCTW, 3afjaBas MapamMeTpbl WM KPUTEPUM KX OOCTUDKEHMS
COOTHOCUTb pe3y/bTaTbl A4eATENbHOCTY C NOCTaB/EHHLIMUN LENSMK;

CNOMb30BaTb OMOMOTNYECKME MOHATUSA AN OOBACHEHMS (DAKTOB W SBMEHWIA XKMBO?
NpVpoAbI;

CTPOWUTb NIOTUYECKME pacCyXaeHus (MHAYKTUBHbIE, [AeAYKTMBHbIE, MO aHanorum)
BbISIBNISATb 3aKOHOMEPHOCTU 1 MPOTMBOPEUNS B pacCMaTpMBaeMbIX SABMEHUSX, GopMynmposan!
BbIBO/b! 1 3aK/THOYUEHMS;

MPUMEHSTb CXEMHO-MOJE/NbHbIE CPeACcTBa ANA NPEeACTaBNEHUS CYLLECTBEHHbIX CBSI3e T
OTHOLLUEHWI B M3y4aeMbIX OMOMOrMYECKNX OOBEKTAX, a TaKKe MPOTMBOPEYMiA pasHOro poga
BbISIBNEHHbIX B Pa3/INYHbIX MHDOPMALMOHHBIX UCTOYHMKAX;

paspabaTbiBaTb MNaH PELUEHMS NPOGIEMbI C YYETOM aHanM3a MMEHLLMXCA MaTepuasibHbI?
1 HeMaTepUasibHbIX PECYPCOB;

BHOCUTb KOPPEKTMBLI B [AEATENbHOCTb, OLEHMBATb COOTBETCTBME PE3y/IbTaTOB LM
OLEHMBAaTb PUCKM MOCNEACTBUIA AeSTENbHOCTY;

KOOPAMHUPOBaTb U BbIMONHATL PaboTy B YCMOBMAX pPealbHOro, BUPTYalbHOMO T
KOMOUHMPOBAHHOI O B3aIMOAEWCTBIS;

pa3BuBaTb KpeaTVBHOE MbILLIEHME MPU PELLEHNMN XXN3HEHHBIX NMPO6IEM.

2) 6a3oBble UccneaoBaTeNIbCKNe AeNCTBUSA:



pacno3HaBaTb HeBepbasibHble CPeACTBa OOLLEHMS, MOHMMATb 3HaYeHUe COLMa/IbHBIX
3HaKOB, NPEANOCbINOK BOZHUKHOBEHUS KOHMD/IMKTHBLIX CUTYaLMid, yMeTb CMArdaTb KOH(INKTbI U
BECTW MEepPeroBopbl;

BNafeTb pasMyHbIMK crnocobamy O6LLEHWS UM B3aUMOZLEWCTBMSA, MOHMMATb HaMepeHust
Apyrux nofen, NposiBNATL YBAXKUTENIbHOE OTHOLLEHWE K COBeCcefHNKY U B KOPPEKTHOW (hopme]
(hopMy/nIMpPOBaTb CBOM BO3PAXKEHUS,

pa3BEPHYTO M /IOTMYHO M3MaraTb CBOKD TOYKY 3PEHUS C WCMOMb30BAaHMEM S3bIKOBbIE
CpeacTB.

2) coBMeCTHas AeATeNbHOCTb:

MOHMMaTb U MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHON U NUHAMBMAYaNIbHOW paboTbl npi]
peLleHnn 61nonornyeckoli NpobaemMsl, 060CHOBbLIBaTb HEOOXOAMMOCTL MPUMEHEHMS TPYNMOBbLIX]
(hopM B3aMMOAENCTBUA NPY peLleHnn y4ebHOM 3aaauu;

BblOMpaTb TeMaTMKY U MeTOAbl COBMECTHbIX AeWCTBUMA C YYETOM OOLMX WHTEPECOB W
BO3MOXHOCTEl KaXKJO0ro YsieHa KONeKTUBa,;

NPUHUMATbL LEIM  COBMECTHOM [eATeNIbHOCTW, OpraHu30BbIBaTb W KOOPAMHMPOBATb
[ECTBMA M0 €€ [JOCTVDKEHMHO: COCTaBNATb MaH [AEWCTBMWIA, pacnpefensitb Ponn C Y4&TOM:
MHEHWI YHaCTHMKOB, 00CYXaaTb pe3y ibTaTbl COBMECTHOI paboThbl;

OLleHMBaTb KAa4yecTBO CBOEr0 BK/aJa U KaXA0ro y4aCTHUKa KOMaHfbl B 00LMiA pe3ynibTar
Mo paspaboTaHHbIM KPUTEPUSM;

npegnaraTb HOBble MPOEKTbl, OLUEHMBATb WMAEW C MO3NLMMA HOBU3HbI, OPUrMHAIbHOCTU]
NPaKTUYECKON 3HAYMMOCTH;

OCYLLECTB/IATb  MO3UTMBHOE CTpaTernyeckoe MOBELEHUE B Pa3/IMYHbIX CUTyaLmsaxX
NPOABNATL TBOPYECTBO M BOOOPaXKEHME, ObITb MHULMATUBHBIM.

OBnafeHve yHMBepPCa/IbHbIMU PEryNATUBHLIMU AEACTBUSIMU:

1) camoopraHusaums:

MCnonb30BaTh' GMONOrMYECKUe 3HaHWS L1 BbISIBNEHWUS NPo6/ieM U WX pelleHus
YKM3HEHHBIX N YUYeOHbIX CUTYaLWsX;

BblOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HAHWIA LieNeBbIE N CMbIC/IOBbIE YCTAHOBKN B CBOHO
[eNCTBUAX WM NOCTYMKax Mo OTHOLUEHWMIO K XXMBOW Mpupoae, CBOEMY 30POBbI0 U 3[0pPOBble
OKPY)KatOLLMX;

CaMOCTOSTENIbHO OCYLLECTB/ATL MO3HaBaTE/IbHYH [AeATeNbHOCTb, BbISBAATL MPO6GAEMbI,
CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHble 33fays B 06pa3oBaTeNbHOM  [eATeNlbHOCTM
YKM3HEHHBIX CUTYaUUsIX;

CaMOCTOSATENIbHO COCTaBNSATb NMaH PeLleHnsi MPo6aeMbl C YHETOM VMIMEIOLLMXCA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeSnoYTeHWI;

AaBaTb OLEHKY HOBbIM CUTyaLusM;

pacLIMpsATb paMKy y4yebHOro npegmeTa Ha OCHOBE JIMYHBIX NPEAMNOUTEHWIA;

[enaTb 0CO3HaHHbIN BbIGOP, apryMeHTUPOBaTh ero, 6patb OTBETCTBEHHOCTb 3a PeLLeHME;

OLeHMBaTb NPUOBPETEHHBIV OMbIT;

CMoCco6CTBOBaTL (POPMMPOBAHMIO M MPOSIBIEHNIO LLIMPOKOW 3pYAMLIMI B pasHbIX 061acTsaX
3HaHWIA, MOCTOSAHHO MOBbLILLIATL CBOM 06pa30BaTe/bHbIN U KYNbTYPHbINA YPOBEHb.

2) CaMOKOHTPO/b:

faBaTb OLEHKY HOBbIM CUTyauusM, BHOCWUTb KOPPEKTMBbI B AeATENbHOCTb, OLEHMBATb
COOTBETCTBYE Pe3y/bTaToB Lensm;



BNafeTb HaBblKaMW NMO3HABATe/IbHON pPedieKCn Kak 0CO3HaHMS COBEPLLAEMbIX AENCTBIIA
1 MbICNUTENbHbIX MPOLIECCOB, VX Pe3yNbTaToB 1 OCHOBAHWIA, MCMOMb30BaTh NPUEMbI Pethekcum
ANs OLEHKU CUTYaLMK, BbIGOPa BEPHOTO PELLEHNS;

YMEeTb OLIEHVBATb PUCKN 1 CBOEBPEMEHHO MPUHMMATb PELLIEHUS MO X CHUXKEHWIO;

MPUHUMATb MOTMBbI U apryMeHTbI APYTVX NMPU aHannse pesynbTaToB AesTeNbHOCTU;

3) NpuHATKE cebst U ApyruX:

NPUHUMATb Cebsl, NOHUMAas CBOM He0CTaTKN 1 OCTOVNHCTBA;

MPUHUMATb MOTMBbI 1 apryMeHTbI APYTVX NMPY aHann3e pesynbTaToB AesTeNbHOCTU;

npu3HaBaTb CBOE NPaBO M NPaBO APYTMUX Ha OLUMGKM;

pa3BMBaTh CMOCOBHOCTb MOHMMATb MUP C NO3WLMK IPYTOro Ye/ioBeKa.

NMPEAMETHBIE PE3YJIBTATbI

MpeameTHble pe3y/bTaTbl OCBOEHUS nporpammbl COO no 6monormm Ha 6a30BOM YpOBHE
BK/IOYAKOT creyuduyeckme anis ydyebHoro npegmeta «bronorus» Hay4dHble 3HaHWUS, YMEHUS U
Cnocobbl [OeWCTBMIA MO OCBOEHWIO, WHTEpRpeTauum W Npeobpa3oBaHUIO 3HaHWIA, BUAbI
[eATeNIbHOCTM MO MOMYYEHNIO HOBOMO 3HaHMS U NMPUMEHEHWIO 3HAHWI B Pa3/INYHbIX YYeOHbIX
CUTYyaUusiX, a TakKKe B peasibHblX >XMU3HEHHbIX CUTyauusiX, CBsi3aHHbIX C Owuonoruei. B
nporpamme npegmeTHble pe3ynbTaTbl NPeAcTaB/eHbl N0 rofam 00yyeHus.

MpeameTHble pe3ynbTaTbl OCBOEHWSA YyebHOro npegmeta «buonorms» B 10 Knacce
[O/MKHbI OTpaXKaTh:

ChOPMMPOBAHHOCTb 3HaHUIA O MecTe W PoAM OGUONIOrMM B CUCTEME HAy4YHOro 3HaHWA
eCTECTBEHHbIX HayK, B (DOPMMPOBAHMM COBPEMEHHON eCTeCTBEHHO-HAYUYHOW KapTWHbI Mupa U
Hay4YHOro MMPOBO33PeHUsi, O BKIafe POCCUINCKMX U 3apyOexXHbIX YYEHbIX-OM0M0roB B passBuTue
6vonoruy, yHKLMOHa/IbHON rPamMOTHOCTY YenoBeKa A/1s PeLLeHNs XXN3HEHHbIX 3aay;

YMeHMe pacKpbiBaTb COAepXKaHue BMOMOrMYeCKUX TEPMUHOB W MOHATUIA: XKW3Hb, KNETKa,
opraHu3M, MetabonmsMm  (06MeH  BewecTB W MpeBpalleHue  3Hepruum), romeoctas
(camoperynauus),  ypoBHeBas — OpraHuM3aums  XXMBbIX — CUCTEM,  CamMOBOCMPOW3BEAEHME
(penpofykums), HacneACTBEHHOCTb, M3MEHUMBOCTb, POCT M PasBUTHUE,;

yMeHWe wu3naraTb OGuonoruyeckme Teopun (KNETOYHas, XPOMOCOMHas, MyTalMOHHas,
LieHTpanbHas Aorma MOJeKynsipHoil 6uonorum), 3akoHbl (I. MeHgens, T. MopraHa, H. W.
BaBunnosa) 1 yyeHus (0 LeHTpax MHOroobpasuns 1 NPONCXOXAEHUA KYNbTYPHbIX pacTeHunii H. W.
Basunosa), onpefenstsb rpaHuLbl X NPUMEHUMOCTY K XKMBBIM CUCTEMAM;

yMeHWe BMafeTb MeTOAaMM Hay4yHOro Mo3HaHMs B GMONOrMK: HabnroLeHVe 1 OnucaHue
XMBbIX CWUCTEM, MPOLECCOB W SBMNEHWUA, OpraHu3auMs U npoBefeHue 6K1oornyYeckoro
3KCNepyMEHTa, BbIABVKEHME TUMNOTe3bl, BbISB/IEHWE 3aBUCUMOCTU MeXIY WCCnesyembiMu
3e/IMYnMHaMK, OOBACHEHWE MONYYEHHBbIX Pe3y/bTaToB, WCMO/b30BaHHbIX HAyUHbIX MOHATWNA,
TEOpPWiA 1 3aKOHOB, YMEHVE [eN1aTb BbIBOAbI HA OCHOBaHUK MOJTyYeHHbIX Pe3y/bTaTos;

YMeHVE BbleNATb CYLLEeCTBEHHble MPU3HaKW BUPYCOB, KNETOK MPOKapuoT M 3yKapworT,
.AHOKNETOYHbIX M MHOTOK/IETOYHBIX OPraH1M3moB, 0COGEHHOCTM MPOLECCOB: 0OMeHa BELLECTB U
[PEBPALLEHNA SHepruy B K/ETKE, (DOTOCWUHTE3a, MIaCTUYECKOr0 W 3HepreTMHeckoro obmeHa,

eMOCUHTEe3a, MWUTO3a, Meli03a, OMOAOTBOPEHWUS, Pa3MHOXEHWSA, VHAVMBUAYa/IbHOIO PasBUTUSA
praHu3ma (OHToreHes);

YMeHVE MPUMEHATb MOSTYYEHHbIE 3HAHUSA A/ OOBACHEHUS BMOMOrMYecKUX MpoLeccoB U

NEHWIA, AN NPUHATMS NPaKTUYECKNX PELLEHNIA B MOBCEAHEBHOM XXM3HM C Lie/blo 0becneyeHms
30MacHOCTU CBOEro 370pOBbS W 3[0POBbA OKPY>XAtOLLMX JIHOfeR, CO6MOAEHUS HOPM



rpamoTHOrO MOBEAEHUS B OKpPY>XKaloWel MpUPOLHOI cpefe, MOHMMaHWe HeobXOAMMOCTb
NCMOMb30BaHWSA AOCTVKEHWUIA COBPEMEHHOW OMONMOrMM U BUOTEXHONOMMIA ANA pauMOHabHOW
NPUPOA0N0NL30BAHUS;

YMeHWe pelaTb 3/EMEHTapHble TeHeTUYeCKMe 3afayus Ha MOHO- W AUrnopuaHO(
CKpeLumBaHue, CLEMN/IeHHOe HacnefoBaHue, COCTaB/IATb CXeMbl MOHOMMOPUAHOMO CKPELLMBAHLL
AN NpefcKasaHns HacnefoBaHNs NPU3HaKoOB Y OpraHnU3moB;

YMeHWe BbINOMHATL /labopaTopHble M NpakTuyeckmue paboTbl, cO6Mt0AaTh Mpasuia Mpb
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHUEM;

YMeHMe KPUTUYECKM OLEeHMBATb U WHTEPNPeTMpoBaTh WMHGOPMaLuMo 61OoMornyecKorce
COZEPXXaHnsl, BK/IHOYAIOLLYIO MCEBAOHAYYHbIE 3HAHWA W3 Pa3/INYHbIX WCTOYHUKOB (CpeacTBa
MacCOBOI MH(OpMaLK, Hay4YHO-NOMNYNAPHbIE MaTepuasibl), 3TUYECKUE aCMeKTbl COBPEMEHHDbI?
nccneaoBaHunin B 61Monorum, MeguumHe, 6MOTEXHOMOMNN;

yMeHVe Co034aBaTb COOCTBEHHbIE TMUCbMEHHbIE W YCTHble COO6LLEHNs, 00606bLAs
OMOMOTNYECKYI0  MHA(OPMALMIO U3 HECKOIbKMX  WUCTOYHWMKOB, TPamOTHO  WCMO/b30BaTh
MOHATUIAHBIN annapat 6uonoruu.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS Yy4yebHOro npegmerta «buonorusa» e 11 Knacce
[O/MKHbI OTpaXKaTh:

CPOPMMPOBAHHOCTb 3HAHWIN O MecTe W Ponn 6MONOrMK B CUCTEME HAy4YHOTO 3HaHWb
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUN COBPEMEHHOM ECTECTBEHHO-HAYUYHON KapTWHbI MUpa k
Hay4YHOro MMPOBO33PEHNUSA, O BKMaJe POCCUINCKMX N 3apYOeXKHbIX YUYEHbIX-61MOMOrOB B pasBUTUE
ononoruu, yHKLMOHabHOW rpaMOTHOCTI Ye/loBeKa AJ1 PELLEHNS XKU3HEHHbIX 3a[ay;

YMeHVe pacKpbIBaTb COAepXKaHue 610IOrMYeckuX TEPMUHOB M NOHATUIA: BUA, NONYSALMS
reHooHZ, 3BOMOLMSA, ABMXKYWMe cuibl  (hakTopbl)  3BOMIKOLMM,  NPUCNOCOBIEHHOCTD
OpraHuM3MoB, BWA006pa3oBaHWe, 3KOMOrMYeckue  (DakTopbl, 3KOCMCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, pefyLeHTbl, Lenu NUTaHnsa, 3Konornyeckas nupammnaa, bmoreoueHos, brocdepa;

yMeHWe wu3naratb 6Guonornyeckme Teopumn (3BOMKOLUMOHHas Teopus Y. [apsuHa,
CUHTETUYECKas Teopus 3BO/IOLMI), 3aKOHbI M 3aKOHOMEPHOCTM (3apofblweBoro cxoactea K. M.
Bapa, yepefoBaHMA TNaBHbIX HanpasneHui u nyteid agonouum A. H. CeBepuoBa, Y4eHUs C
orocepe B. V. BepHaacKoro), onpeaenaTb rpaHuLbl UX MPUMEHUMOCTM K XXMBbIM CUCTEMAM,;

yMeHVe BnafeTb MeToJamy Hay4yHOro Nno3HaHusi B GMONOrMW: HabMoLeHWe U OnucaHve
XMBbIX CWUCTEM, MPOLECCOB W SABMIEHWI, OpraHu3aumMs U MpoBefeHVe Br1oNornyYecKorc
9KCMEPUMEHTa, BbIABVXKEHWE TUMOTE3bl, BbISBMEHWE 3aBUCUMOCTU MeXAy uccnenyembim!
BeMYMHAMM, OOBACHEHWE MNOJMYYEHHbIX Pe3yNbTaToB, WCMOMb30BaHHbLIX Hay4YHbIX MOHATAN
TEopUiA 1 3aKOHOB, YMeHWe [eNaTb BbIBOAbI HA OCHOBAHUW NONYYEHHbIX Pe3y/bTaToB;

YMeHWe BblAeNaTb CYLUECTBEHHbIE NMPU3HAKM CTPOEHUSI BUONOrMYECKUX OOBHEKTOB: BUOB
nonynsauuii, NPOAYLEHTOB, KOHCYMEHTOB, peayLeHTOB, OMOreoLeHO30B U 3KOCUCTEM
OCOOGEHHOCTM  MPOLECCOB:  HACNeACTBEHHOW  W3MEHYMBOCTW,  €CTECTBEHHOro  OTbopa
B1A006pa3oBaHns, NPUCNoco6/1eHHOCTN OpraHn3MoB, [EeCTBUA 3KOMOrMYecKux (PakTopoB H
OpraHu3mbl, NepeHoca BELLEeCTB M MOTOKa 3HEPrMn B 3KOCUCTEMAX, aHTPOMOreHHbIX M3MEHEHLL
B 3KOCUCTEMAax CBOEi MEeCTHOCTW, KPYroBopOoTa BELIECTB U OGUOreOXMMUYECKUX LMKIOB
orocdepe;

YMeHVEe MPUMEHATb MONYYeHHbIe 3HaHUA ANA 06BACHEHUS OGMONOrMYECKMX MPOLLECCOB
ABNEHUI, ANA NPUHATUS NPaKTUYECKMX PeLleHniA B NOBCEAHEBHOW YKN3HU C LieNblo 06ecrneveHn
6e30MacHOCTM CBOEro 3[0pPOBbSi W 3[40POBbS OKPYXAKOLMX NHOAen, CObNoLeHUs HOp
rpamMoTHOrO MOBEAEHNA B OKPYXKatoLleld NpUpOAHON cpede, MOHMMaHWe HeobXo4uMOCT



1CNoMb30BaHMs [DOCTUKEHUI COBPEMEHHOM ononorum NS pauyoHaIbHOro
NpPUPOAONObL30BaHUS;

YMeHMe pelwlatb 3/1eMeHTapHble OMOMornMyeckne 3afadn, COCTaBMATb CXeMbl MepeHoca
BELLECTB M 3HEprum B aKocmcTeMax (Lenu nutaHus);

YMeHWe BbINOMHATL labopaTopHble U MpakTU4Yeckue paboTbl, cObM04aTh npasuia npu
paboTe ¢ y4ebHbIM 1 N1abopaTopHbIM 060PYA0BaHNEM,

YMEHVE KPUTUYECKM OLEeHMBATb W MHTEPMPETUPOBaTb WH(OPMaLMIO BMON0rMYecKoro
COoflepXKaHus, BK/IHOYAIOLLYIO MCeBAOHAYYHble 3HaHMA M3 PasIMYHbIX WMCTOYHWMKOB (CpeacTtsa
MaccoBOi MHMOpMaLUKM, Hay4YHO-NONy/NspHble MaTepuasbl), paccMaTpuBaTtb 106a/bHble
aKonorunyeckune nNpobsembl COBPEMEHHOCTU, (POPMMUPOBATL MO OTHOLUEHUKO K HAM COBCTBEHHYHO
No3nLMIO;

YMeHWe co34aBaTb COOCTBEHHbIE TMWCbMEHHbIE W YCTHble COOOLLEHMSs, 06006LLas
OMONOTNYECKYIO  MH(OPMaUMio U3 HECKONbKMX  WCTOYHWMKOB, TPaMOTHO  MCMO/b30BaTb
NOHATWIHBIN annapat 6uonorun.



TEMATWYECKOE NMJTAHNPOBAHWE

10 KJTACC
KonunyecTtso Yacos
DNeKTPOHHBbIE (LU POBbLIE)
Ne n/n HanmeHoBaHVe pas3genoB U TeM NporpamMmbl KOHTpO/IbHbIE MNpakTnyeckue
cero
B o6pasoBaTeanb|e pecypchbl
paboThbl paboTbl
buénuoteka LOK
Buonorna kak Hayka 4 1
httDs://m.edsoo.ru/7f41c292
” ) bubnunoteka LLOK
MBble CUCTEMbl U UX OpraHu3aumnsg
P 4 httDs://m.edso0.ru/7f41c292
bubnunoteka LLOK
XMUMUYeCKUI coCTaB N CTPOeHMEe KNeTKu 14 2
hltps://m.edsoo.ru/7f41c292
bubnunoteka LOK
Xun3HefneATeNbHOCTb KNETKHU 12 1 1
httDs://m.edsoo.ru/7f41c292
PasMHOXeHWe N MHAUBUAYANbHOE pa3BuTue 1 bunéenunoteka LLOK
10 .
opraHu3mos littDS://medsoo.ru/7f41c292
HacnepCTBEHHOCTb U USMEHUYUBOCTH 18 1 3 bubnunoteka LLOK
OpraHn3mMoB httDs://m.edsoo.ru/7f41c292
Cenekuyunsa opraHmnsmMos. OCHOBbI 6 Bubnunoteka L OK
6unoTtexHonorun httDs://m.edsoo.ru/7f41¢c292
Pe3epBHoOe BpemdA. MoOBTOpeHNEe N3YYEHHOTO ) bubnunoteka LOK
mMaTtepuana httDs://m.edsoo.ru/7f41c292
ObW, EE KOTMYECTBO YACOB NO NPOEPAMME 68 2 8



11 KNTACC

HaunmeHoBaHMe pa3fenoB v Tem
nporpammbil

Ne m/m

1 SBO/IOLMOHHAS BUONOrKS

B0O3HMKHOBEHMEe 1 pa3BUTME XXN3HU Ha
3emne

OpraHu3mbl 1 OKpY>KaroLLiasa cpega
Coo0LecTBa 1 3KOMOMMYECKNE CUCTEMBI

Pe3epBHoe Bpems

OBLLEE KOJIMYECTBO YACOB 110 NPOEPAMME

KonnyecTtBo yacoB

Bcero

18

10

68

KOHTpO/IbHbIE
paboThbl

INpakTnyeckne
paboThbl

ONeKTPOHHbIe

(unbposble)
obpasoBaTe/ibHble

pecypcbl

Bubnmnoteka LIOK
littps://m.edsoo.ru/7f41cc74

Bubnmnoteka LIOK
https://r.edsoo.ru/7f41cc74

Bubnmnoteka LIOK
https://m.edsoo.ru/714lcc74

bnbnuoteka LLOK
httDs://m.edsoo.ru/7f41cc74

Bubnunoteka LLOK
httDs://m.edsoo0.ru/7f41cc74


https://rn.edsoo.ru/7f41
https://m.edsoo.ru/71'41

NMOYPOYHOE MNMJIAHNPOBAHWE
10 KJTACC

Ne
n/n

10

11

12

Tema ypoka

MHCTpYKTaX Mo oxpaHe Tpyja. Euonorus B cucteme
HayK

Buonorma Bcucrteme Hayk

MeToAbl MO3HAHWA XXWUBOW NPUPOALI.

MpakTunyeckaa paborTaNe 1 «Mcnonb3oBaHue
pa3sMyYHbIX METOLOB NPWU M3YYeHUUN BUONOTUYECKUX
06beKTOB»

Bbuonornyeckne cucteMbl, NpoLeccbl U UX N3yYeHue
XMUMMNYECKMA cOCTaB KNETKU.

Boga n MmnHepanbHble conu

Boga n MmuHepanbHble conu

Benkun. CocTtaB 1 cTpoeHMe 6enKOB

Benkun. CoctaB M cTpoeHue 6enKkoB

DepMeHTbH — 6uonornyeckue KatanusaTtophbl.

Na6opaTopHada pa6oTaNe 1 «M3yueHune

KonnyecTtBo 4acoB

KoHT  TlpakT
posnb nyeck
Hble He
pa6o pabot
Tbl bl

Beet
0

ONEKTPOHHbIE LN(DpPOoBbIe
obpasoBaTesibHble pecypcbl

bubnunoteka LOK
httDs://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a

bubnunoteka LOK
httDs://m.edsoo.ru/863e6122
https://rn.edsoo.ru/863e632a
bubnuoteka LOK
https://in.edsoo.ru/863e6122

buénuoteka LOK
httDs://m.edsoo.ru/863e6122

bubnuorteka LOK
httDs://m.edsoo.ru/863e6564

bubnunorteka LOK
https://rn.edsoo.ru/863e674e

bubnunoteka LOK
httDs://m.edsoo.ru/863e674e

bubnunorteka LOK
https://in.edsoo.ru/863e674e

bubnunoteka LLOK
https://in.edsoo.ru/863e6b72

bubnunoteka LOK
https://in.edsoo.ru/863e6b72

buénuoteka LOK
https://rn.edsoo.ru/863e6b72

bubnunoteka L OK


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

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Kniajm inycckonm akTUBHOCTM hepmMeHTOB (Ha npumepe
amunasbl MW KaTanasbl)»

Yrnesogbl . iunugbl

Yrnesoabl. Jiunugbl

HyknenHoBble KUCNOTbI. AT®

HyknenHoBble KUCNoTbl. AT®

Mctopua n metofbl M3ydyeHnsa Knetku. KnetouHas
Teopuda. Knetka Kak LenocTtHaa xusagd cucrtema.

McTtopua n meTofbl U3yyeHUsa Knetku. KnetoyHas
Teopuda. Knetka Kak LenocTHasa xusafd cucrtema.

CTpoeHUe 3yKAPUOTUUYECKON KNETKU.

CTpoeHUEe 3yKAPUOTUUYECKON KNETKU.

NabopaTopHasa pa6oTa Ne 2 «M3yyeHune cTpoeHus
KNeTOK pacTeHMWii, XMBOTHbIX, TPM6GOB U GakTepuit nog
MWUKPOCKOMOM Ha FOTOBbLIX MUKponpenapaTax u uUX
onucaHue»

O6MeH BewecTB Mnn metabonuam. ® 0OTOCUHTES.
XeMOCUHTEeS.

dHepreTunyeckuii o6mMeH

JHepreTuyeckuit o6mMeH

X M3HEeHHbIA LUKN KNeTKU. NeneHne KNeTkn. MunTtos.

NabopaTopHadapaboTaNe 3 «HabnwopjgeHme mutosa B
KneTKax KOHYMKa KOpel Ka NyKa Ha roToBbl X

https://rn.edsoo0.ru/863e6b72

bubnunoteka LLOK
https://m.edsoo.ru/863e6870
bubnunoteka L OK
https://ni.edsoo.ru/863e6870
bubnnoteka LLOK
https://in.edsoo.ru/863e6d5¢c
bubnunorteka LLOK
https://ni.edsoo.ru/863e6d5¢c
bubnunorteka LLOK
https://ni.edsoo.ru/863e6e88
buébnunoteka LLOK
https://in.edsoo.ru/863e6e88
bubnunorteka LOK
https://ni.edsoo.ru/863e6ff0
https://ni.edsoo.ru/863e716¢
bubnunoteka LLOK
https://ni.edsoo.ru/863e6ff0
https://ni.edsoo.ru/863e716¢c

bubnunoteka LLOK
https://in.edsoo.ru/863e6ff0
https://in.edsoo.ru/863e716¢c

bubnunoteka LLOK
https://ni.edsoo.ru/863e766¢
https://ni.edsoo.ru/863e7c98
Bubnunorteka LLOK
https://ni.edsoo.ru/863e7aae
bubnunoteka L OK
https://rn.edsoo.ru/863e7aae
bubnunoteka L OK
https://rn.edsoo.ru/863e7dc4
buénuoteka L OK
https://rn.edsoo.ru/863e7aae


https://rn.edsoo.ru/863e6b72
https://m
https://ni.edsoo.ru/863e6870
https://in.edsoo.ru/863e6d5c
https://ni.edsoo.ru/863e6d5c
https://ni.edsoo.ru/863e6e88
https://in.edsoo.ru/863e6e88
https://ni.edsoo.ru/863e6ff0
https://ni.edsoo.ru/863e716c
https://ni.edsoo.ru/863e6ff0
https://ni.edsoo.ru/863e716c
https://in.edsoo.ru/863e6ff0
https://in.edsoo.ru/863e716%d1%81
https://ni.edsoo.ru/863e766c
https://ni.edsoo.ru/863e7c98
https://ni.edsoo.ru/863e7aae
https://rn.edsoo.ru/863e7aae
https://rn.edsoo.ru/863e7dc4
https://rn.edsoo.ru/863e7aae

27

28

29
30

31

32

=S

34

35

36

37

38

39

40

41

42

MUKponpenapaTax»

BuocuHTes 6enka. Peakumna MaTpMUYHOro CUHTE3A

BunocuHTes benka. Peakumna MaTpMUYHOro CUHTE3A

TpaHcnauus — 6UOCUMHTE3 Benka

KoHTponbHasa pabota 1no "Tema Ne1-4"

HekneTouHble hOpMbl XU3HU — BUPYCHI
HekneTouHble (hOPMbl XXU3HU — BUPYCHI

VIHCTPYKTaX Mo oxpaHe Tpyaa. ® opmei
PasMHOXEeHNAa opraHN3mMosB

P OpMbl pPasMHOXEHWA OpraHnN3mos

O6pa303aHV|e N pa3spuTMe NONOBbLIX KNETOK.

OnnopgoTBOpeHUe.

Na6bopaTopHasa paboTa N 4 «MN3ydyeHne cTpoeHus

MoNOBbIX KNETOK Ha FOTOBbIX MUKpOMNpenapaTax»
MHauBUYyanbHoe pa3BUTUEe OPraHM3MOB

feHeTWKa — HayKa 0 HacnejCTBEHHOCTU K
N3MEHUYUBOCTMU

[eHeTMKa — HayKa O HacneiCTBEHHOCTU U

Bnénmnoteka LLOK
https://rn.edsoo.ru/863e796e
buénuoteka LLOK
https://m.edsoo.ru/863e796e

bubnunoteka LLOK
littps://m .edsoo.ru/7 f41c292

buénuoteka LOK
https://rn.edsoo.rii/863e796¢
bubnunoteka LLOK
https://m .edsoo.ru/863e7540

bubnunoteka LLOK
https://rn.edsoo.ru/863e81b6
https://ni.edsoo.ru/863e83 le
bubnnoteka LOK
https://ni.edsoo.ru/863e81 b6
https://ni.edsoo.ru/863e83 1le
buénuoteka LOK
https://rn.edsoo.ru/863e81b6
https://rn.edsoo.ru/863e831e
bubnunoteka LOK
https://ni.edsoo.ru/863e7f4a

bubnunoteka LOK
https://in.edsoo.ru/863e81b6

buénuoteka LLOK
https://m.edsoo.ru/863e81b6

bubnuoteka LOK
https://in.edsoo.ru/863e81b6

bubnunoteka LLOK
https://m .edsoo.ru/863e8436

bubnunoteka LLOK
https://in.edsoo.ru/863e8612

buénunoteka LOK


https://rn.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://rn.edsoo.rii/863e796e
https://m
https://rn.edsoo.ru/863e81%d0%ac6
https://ni.edsoo.ru/863e83
https://ni.edsoo.ru/863e81
https://ni.edsoo.ru/863e83
https://rn.edsoo.ru/863e81%d0%ac6
https://rn.edsoo.ru/863e831%d0%b5
https://ni.edsoo.ru/863e7f4a
https://in.edsoo.ru/863e81%d0%ac6
https://m
https://in.edsoo.ru/863e81%d0%ac6
https://m
https://in.edsoo.ru/863e8612

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

N3MEHYNBOCTMU

3aKOHOMEPHOCTU HAcNesoBaHWA NPU3HAKOB.
MoHOTrUM6GpUAHOE CKpelw mBaHue

3aKOHOMEPHOCTU HacneaoBaHWsA NPU3HAKOB.
MoHOTru6puUAHOE CKpew uBaHme

OurnbpnaHoe ckpewmuBaHme. 3aKOH He3aBUCUMOTO
HacnefoBaHMA NPU3HAKOB

OvurnbpnaHoe cKkpewmBaHme. 3aKOH HE3aBUCUMOTO
HacnefoBaHMA NPU3HAKOB

CuenneHHoe HacnefpoBaHMe NPU3HaKOB.

CuenneHHoe HacnefoBaHMe NPU3HaKOB.

NabopaTopHada paboTaNe 5 «M3yueHne pesynbtaTtos

MOHOTUGPUAHOTO M AUTUGPULHOTO CKPEeLW UBaHUA y
ApPO030G MLl HAa TOTOBbLIX MUKpOMpenapaTax»

[eHeTuka nona. HacneposaHne NpM3HaKos,
CuenneHHbIX C NOo/IOM

[eHeTuka nona. HacneposaHue NPpU3HaKoOB,
CuenneHHbIX C No/IOM

M3MEHYNBOCTD.

HeHacnepcTBeHHad U3MEHYUBOCTD.

NabopaTopHasa paboTa Ne 6. N3yueHue
MOANGDMNKALWNOHHOW NW3MEHYMBOCTU, NOCTPOEHMUE
BapualLMOHHOIO pAajga U BapnaLuWoOHHON KPUBOMA»

HacnepcTBeHHas M3MEHYMBOCTD.

HacnepcTtBeHHas M3MEHYUBOCTD.

[eHeTnMKa YenoBeka.

MpakTunueckaa padboTaNe 2. «CocTaBneHune u

littDs://m.edsoo.ru/863e86f2

bubnunoteka LLOK
https://rn.edsoo0.ru/863e8878

Bubnunoteka L OK
https://m .edsoo.ru/863e8878

bubnunoteka LOK
https://rn.edsoo.ru/863e89%a4

Bubnunoteka LLOK
https://m .edsoo.ru/863e89a4
bubnunoteka LOK
https://m .edsoo.ru/863e8c60

bubnunoteka LLOK
https://ni.edsoo.ru/863e8c60

Buénuoteka LLOK
https://in.edsoo.ru/863e8c60

bubnunoteka LLOK
https://rn.edsoo.ru/863e8c60
bubnunoteka LLOK
https://ni.edsoo.ru/863e8c60

buéenunoteka LLOK
https://m .edsoo.ru/863e8efe

Bubnunoteka LLOK
https://m.edsoo.ru/863e8efe

buéenunoteka LLOK
https://rn.edsoo.ru/863e8efe

Bubnunoteka LLOK
https://in.edsoo.ru/863e8efe

Bubnunoteka LLOK
https://rn.edsoo.ru/863e8efe

buénuoteka LOK
https://ni.edsoo.ru/863e8d78

bubnunoteka L OK


https://rn.edsoo.ru/863e8878
https://m
https://rn.edsoo.ru/863e89a4
https://m
https://m
https://ni.edsoo.ru/863e8c60
https://in.edsoo.ru/863e8c60
https://rn.edsoo.ru/863e8c60
https://ni.edsoo.ru/863e8c60
https://m
https://m.edsoo.ru/863e8efe
https://rn.edsoo.ru/863e8efe
https://in.edsoo.ru/863e8efe
https://rn.edsoo.ru/863e8efe
https://ni.edsoo.ru/863e8d78

aHa/ln3 poaoCNOBHbLIX Yenoseka»

KoHTponbHasa paboTa 2

59 n "
no "Tema Ne 5,6

60 Cenekunsa Kak Hayka u npouecc

61 Cenekumna Kak Hayka n npouecc

62 MeToAbl W AOCTUXEHUA CeNeKLUN pacTeHUi un
XUBOTHbI X

63 MeToAbl W AOCTUXEHUA CeNeKLUMN pacTeHUi n
XUBOTHbI X

64 BunoTexHonornsa Kak orpacnb npou3BofCcTBa

65 BbuoTexHonorns kak otpacnb Npons3BoACTBa

66 [ToBTOpeHME M3YYEeHHOro Martepuana

67 [ToBTOpeHME M3YYEeHHOro Martepuana

68 [ToBTOpeHWe M3y4YeHHOTo mMaTepuana

OBWEE KOMMTMYECTBO YACOB MO NMPOEPAMME

»

68

https://rn.edsoo.ru/863e8d78
Bnénnoteka LLOK
httDs://m.edsoo.ru/7f41c292
bunénunoteka L OK
https://m .edsoo.ru/863e9214
Bnénunoteka LOK
httos://m.edsoo.ru/863e9214
buénunoteka L OK
https://rn.edsoo0.ru/863e9214
buénmnoteka LOK
https://ni.edsoo.ru/863e9214
buénmnoteka LOK
https://rn.edsoo.ru/863e9336
bunénmnoteka LOK
https://ni.edsoo.ru/863e9336
buénunoteka LOK
https://rn.edsoo.ru/7f41c292
buénmnoteka LOK
https://rn.edsoo.ru/7f41c292
buénunoteka LOK
https://m .edsoo.ru/7 f41c292


https://rn.edsoo.ru/863e8d78
https://m
https://rn.ed
https://ni.edsoo.ru/863e9214
https://rn.edsoo.ru/863e9336
https://ni.edsoo.ru/863e9336
https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41c292
https://m

11 KJTACC

Ne
n/n

10

12

Tema ypoka

MHCTpYKTaX Mo oxpaHe TPyAa. 3sonwoyus u

MeTOAbl €& U3yuyeHuUn

McTopus pa3BuTus NpeAcTaBAeHUd 06 3BoNOLNM

Mukpossonwumsa

M unkpossonwumna

Monynauns Kak afemMeHTapHas efuHUL A BUAA U

aponwwynn.

NabopaTopHasa pab6oTa Ne 1«Cpasuenne Buaos

MOP(PONOrMYECKOMY KPUTEPUIO »

OBuXxyuw e cunbl (3nemMeHTapHble akKTopbl)
IBONO LUM

OBuxyuw e cunbl (3neMmeHTapHblie hakTopbl)
IBONO LNM

EcTecTBeHHbIA 0T60p M ero popmbl

EcTecTBeHHbIt 0T6OpP M ero popmbl

Pe3y/‘IbTaTbI Iponwuyunn: I'IpMCI'IOC06I'IEHHOCTb
opraHnu3moB M Bugoob6pasoBaHue.
NabopaTopHasa paboTa Ne 2 «Onucanue
ﬂpVICFIOCOﬁneHHOCTI/I opraHunsma un eé
OTHOCUTENbHOIO XapakTtepa»

KonnyecTtBo 4acoB

KOHT
posnb

Bcero Hble

pabo
Thl

MpakTt
nyeckK
He
paboT

bl

JaTta

Koppeky,

DNEeKTPOHHbIe LUGPOBbIe
obpasoBaTesibHble pecypcbl

bubnunoteka LOK
https://in.edsoo.ru/863ea20e
Bubnunoteka LOK
littps://m.edsoo0.ru/863e9570
bubnunorteka LLOK
httns://m .edsoo.ru/863e9c le

Bubnunoteka LLOK
https://in.edsoo.ru/863e9c le

bubnunoteka LOK
https://in.edsoo.ru/863e99c6

bunéenunorteka LLOK
https://rn.edsoo0.ru/863e99c6

bubnunoteka LOK
https://in.edsoo.ru/863e9da4

Bubnunoteka LOK
https://in.edsoo.ru/863e9da4
bunbnunoteka LOK
https://in.edsoo.ru/863e9ed0
Bubnunoteka LOK
https://in.edsoo.ru/863e9ed0

bubnunoteka L OK
https://w .edsoo.ru/863 e9fde

Buénuoteka L OK
https://rn.edsoo.ru/863e9fde


https://in.edsoo.ru/863ea20e
https://in.edsoo.ru/863e9c
https://in.edsoo.ru/863e99c6
https://rn.edsoo.ru/863e99c6
https://in.edsoo.ru/863e9da4
https://in.edsoo.ru/863e9da4
https://in.edsoo.ru/863e9ed0
https://in.edsoo.ru/863e9ed0
https://%d1%88
https://rn.edsoo.ru/863e9fde
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

HanpaBneHna n nyTn MaKposBontoLuu
HanpaBneHns n NyTn MakKpo3BONO LUK
Heob6paTumMocTb 3BONIO LNYU

HeobpaTumocTb 3BONO LUK

McTtopmna X3HU Ha 3eMne N MeToAbl €é N3yyeHunsa
McTopmna Xn3HU Ha 3emne N MeTOAbl €6 N3yyeHunsa
FMnoTesbl MPOUCXOX[AEHUSA XXU3HN Ha 3emMmne

FmnoTtesbl NPONCXOXAEHNA XU3HU Ha 3emne
KoHTponbHasa paboTta Nel
Pas3BuTune XmM3HM Ha 3eMne no IpaM K nepuogam

OCHOBHble 3Tanbl 3BOMIOLUN PACTUTENLHOTO U
XNBOTHOIFo Mmupa.

MpakTuyeckas pabota Ne 1 «Usyuyenue
nckKonaembl X OCTaTkKoB paCTeHI/IVI N IXUBOTHbLIX B
Konnekuyunax»

CoBpeMeHHas cucTemMa OPraHW4Yeckoro Mumpa
CoBpeMeHHas cucTeMa OpraHW4Yeckoro mumpa
JBONOUNA YenoBeka (AHTpoONoOreHes)
JBONOLMA YenoBeka (AHTponoreHes)

OBuxyuwune cunbl (pakTopbl) aHTponoreHesa

buénuoteka LLOK
https://rn.edsoo.ru/863e9cle

bubnuoteka L OK

httos://m.edsoo.ru/863e9c le

buénuoteka LLOK
httos://m.edsoo.ru/863e9cle

Bubénuoteka LOK
httDs://m.edsoo.ru/863e9c le
bubnunoteka LOK
https://rn.edsoo.ru/863e9c le
bunbnnorteka LOK
https://rn.edsoo.ru/863e9c le
bubnunoteka LOK
https://ni.edsoo.ru/863ea5a6

buénuoteka LOK
https://rn.edsoo.ru/863eab5ab

buénuoteka L OK
https://rn.edsoo.ru/863eabhe
bubnunoteka LOK
https://ni.edsoo.ru/863ea8hc

bubnunoteka LLOK
https://rn.edsoo.ru/863ea8bc

bubnunorteka LLOK
https://ni.edsoo.ru/863ea48e
bubnunoteka LLOK
https://rn.edsoo.ru/863ea48e
Bunénunoteka L OK
https://in.edsoo.ru/863eac2c
buénuoteka LOK
https://m.edsoo.ru/863eac2c
buénunoteka LOK
https://in.edsoo.ru/863ead44


https://rn.edsoo.ru/863e9cle
https://rn.edsoo.ru/863e9c
https://rn.edsoo.ru/863e9c
https://ni.edsoo.ru/863ea5a6
https://rn.edsoo.ru/863ea5a6
https://rn.edsoo.ru/863ea6be
https://ni.edsoo.ru/863ea8bc
https://rn.edsoo.ru/863ea8bc
https://ni.edsoo.ru/863ea48e
https://rn.edsoo.ru/863ea48e
https://in.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://in.edsoo.ru/863ead44
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36

37

38

39

40

41

42

43

44

45

46

Osuxywune cunel (pakTopbl) aHTpONOreHesa

OCHOBHble CTagumM 3BONKO UMM YenoBeKa

YUenoBeyecknWe pacbl M NPUPOAHbIE aganTtayuu
uenoseka

VlHCprKTa)K Mo OXpaHe TPpyAa. Skonorna Kak
Hayka

JKOoNNorna Kak Hayka

CpeAbl 06MTaHUsA M 3KoNoruuyeckme hakTophbl.

JlabopaTopHas pabota Ne 3. «Mopthonoruyeckue

0CobBeHHOCTH paCTeHI/IVI N3 pasHblX MECT obuTaHnA».

Abuotunyeckune hakTopsbl.

JNabopaTopHasa paboTa Ne 4. «Bnusnue ceeta Ha
POCT W PasBUTME YepeHKOB Koneyca»

Buotuueckue pakTopshl
Buotuueckne GpakTopbl

OKONOrMYecKMe XapakKTepuCcTUKN nonynauumm.

MpakTnyeckan padota Ne 2 «MopacuéT nnoTHocTH
nonynAauuii pasHsix BULOB pacTeHmii»

Coobu,ectBa opraHmsmMoB — 6MOLEHO3
Coobu,ectBa opraHM3mMoB — 6MOLEHO3
3Konormyeckne cuctembl (3IKOCMCTeEMbI)

JKONOrMyeckme cucTeMbl (3KOCUCTEMBI)

bubnunoteka L OK
https://rn.edsoo.ru/863ead44

bubnunoteka LOK
https://ni.edsoo.ru/863ead44
Bubnunoteka L OK
https://in.edsoo.ru/863eaea?2
Bubnunoteka L OK
hftps://m .edsoo.ru/863 eafec
Bubnnoteka LOK
https://in.edsoo.ru/863eafec
Bubnnoteka L OK
https://in.edsoo.ru/863eafec
Bubnunoteka LOK
https://in.edsoo.ru/863eafec
bubnunoteka LOK
https://in.edsoo.ru/863eb 10e
Bubnunoteka L OK
https://iu.edsoo.ru/863ebl Oe
Bubnunorteka LLOK
https://in.edsoo0.ru/863eb348
bubnunoteka LOK
https://iu.edsoo.ru/863eb348
Bubnunoteka LLOK
https://iu.edsoo.ru/863eb348
buéenunorteka LLOK
https://iu.edsoo.ru/863eb348
bubnunoteka L OK
https://iu.edsoo.ru/863eb46a
bubnunoteka LLOK
https://iu.edsoo.ru/863eb46a
buénuoteka LLOK
https://rn.edsoo.ru/863eb46a

Bnénunoteka LOK
https://in.edsoo.ru/863eb46a


https://rn.edsoo.ru/863ead44
https://ni.edsoo.ru/863ead44
https://in.edsoo.ru/863eaea2
https://in.edsoo.ru/863eafec
https://in.edsoo.ru/863eafec
https://in.edsoo.ru/863eafec
https://in.edsoo.ru/863eb
https://iu.edsoo.ru/863ebl
https://in.edsoo.ru/863eb348
https://iu.edsoo.ru/863eb348
https://iu.edsoo.ru/863eb348
https://iu.edsoo.ru/863eb348
https://iu.edsoo.ru/863eb46a
https://iu.edsoo.ru/863eb46a
https://rn.edsoo.ru/863eb46a
https://in.edsoo.ru/863eb46a
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60
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64

OCHOBHble MOKa3aTe W 3KOCUCTEMbl. AKONOTUYECKUE
nupamupgsl.

OCHOBHble MOKa3aTe W 3KOCUCTEMbl. AKONOTUYECKUE
nupamMmupsbl.

CBoiicTBa 3KOCUCTEM.
Cykueccus

MpupoaHbIe 3KOCUCTEM bl
MpupoaHble 3KOCUCTEM bl
AHTPOMNOTEHHbIE 3KOCUCTEMBI
AHTPOMOTeHHbI€ 3KOCUCTEMBbI

O6o6buieHne. MoaroToBKa K KOHTPONbHOW paboTe
KoHTponbHaa pabota Ne2

Bnocthepa — rnobanbHasa akocuctema 3emMmnm
Bnocthepa — rnobanbHas akocuctema 3emMnm
3aKOHOMEPHOCTHW cyl,ecTBOBaHMA 6uochepsl
3aKOHOMEPHOCTMN cyl,ecTBOBaHUA 6uochepsl
YenoBeyecTBO B 6uoctepe 3emnu
YenoBeyecTBO B 6uochepe 3emnu

Cocyu ecTBoBaHWe NPUPOAbLI M YenoBeyecTBa

Cocyu,ecTBoBaHue NPUPOAbLl U YenoBevYeCcTBa

buénmnoteka LOK
https://rn.edsoo.ru/863eb5fa

buénmnoteka LOK
https://rn.edsoo.ru/863eb5fa

Bunénunoteka LOK
https://rn.edsoo.ru/863eb5fa

buénuoteka LLOK
httDs://m.edsoo.ru/863eb5fa

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

buénuoteka LLOK
https://m .edsoo.ru/863eb5 fa

buénuoteka LOK
https://m.edsoo.ru/863eb5 fa

bunénmnoteka LOK
httDs://m.edsoo.ru/863eb5fa

buénuoteka L OK
https://m .edsoo.ru/863eb5fa

buénuoteka L OK
https://in.edsoo.ru/863ebb5e

bubnuoteka LOK
https://m.edsoo.ru/863ebb5e

buénuoteka L OK
https://in.edsoo.ru/863ebdl 6

buénuoteka LOK
https://in.edsoo.ru/863ebd 16

buénuoteka LOK
httos://m.edsoo.ru/863ebdl6

buénuoteka L OK
https://in.edsoo.ru/863ebd 16

bubnunoteka LOK
https://rn.edsoo.ru/863ebale

bubnunorteka LOK


https://rn.edsoo.ru/863eb5fa
https://rn.edsoo.ru/863eb5fa
https://rn.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m
https://m
https://m
https://in.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://in.edsoo.ru/863ebdl
https://in.edsoo.ru/863ebd
https://in.edsoo.ru/863ebd
https://rn.edsoo.ru/863ebale

[ToBTOpeHME U3YUYEHHOTO MmaTepuana

65

66 [ToBTOpEeHME M3YYEHHOro MmaTepuana
67 [ToBTOpEHMEe U3YyYeHHOTo MaTepunana
68 [ToBTOpEeHMEe M3yYeHHOro MmaTepunana

ObW EE KONMYECTBO YACOB NO NPOTrPAMME

https://rn.edsoo.ru/863eba le
Bubnunoteka L OK
httos://m.edsoo.ru/863eba le
bubnunoteka LOK
httDs://m.edsoo.ru/863eba le
bubnunoteka LOK
httt>s://m.edsoo.ru/863eba le
buéenunorteka LLOK
https://m.edsoo.ru/863eba le


https://rn.edsoo.ru/863eba
https://m

KpuTepuu oueHmBaHus. Bronorus.

Mpu BbICTABNEHUWN OLEHKN HEOBX0AMMO YUMTbIBATh:

NMPaBUAbLHOCTL U OCO3HAHHOCTb M310XEHUA COAEPXaHWs, MONHOTY PACKPbITUS MOHATURA, TOUYHOCTH
ynoTpe6NeHUs HayUYHbIX TEPMUHOB;

cTeneHb CPOPMMUPOBAHHOCTU UHTENNEKTYaNbHbIX U 06U eYyYe6HbIX YMEHNIA;

CaMOCTOATENbHOCTb OTBETA;

peyeBy rpamMOTHOCTbL M NOTUYECKYH NOCNE[0BaTENbHOCTL OTBETA.

BbiCOKNIA YyPOBEHb - OTMETKA «5»:

MONHO PacKpbITO COfepXaHue MaTepuana B 06bemMe NporpamMmMbl M yuyeGHUKA;

UETKO M NPaBUNbHO AaHbl ONpefeNeHNsa N PacKPbITO COAEpXaHne NOHATUI;

BEPHO MCNONb30BaHbl Hay4YHble TEPMUHBI;

AN A0Ka3aTeNbCTBa MCMNONb30BAHbl Pa3NUUYHble YMEHUs, BbIBOALI M3 HAaGNO AeHUA U ONbITOB;
OTBET CaMOCTOSATEeNbHbI, UCNONb30BaHbl paHee MPUOGPETEHHbIE 3HAHUSA.

MoBbIWEeHHbLI A YPOBEHb - OTMETKA «4»:

packpbiTO OCHOBHOE COAepXaHue MaTepuana;

B OCHOBHOM MPaBWAbHO faHbl ONpeAeneHUss MOHATUA W UCNONb30BaHbl HayUYHble TEPMUHBI;

OTBET CAMOCTOATENbHbI;

onpefeneHNs MNOHATUI HeNONHble, AONYLU eHbl HE3HAYUTENbHbIe HapylW eHUs MOCNefO0BaTeNbHOCTU
M3N0XeHUs, He6ONblIME HETOUYHOCTU NpK

MCNONb30BaHWM HaYUHbIX TEPMUHOB WNWN BbiBOAAX UM 0606 eHMAX U3 HAGNIO AeHU U ONbITOB.

Ba30Bblil YypOBEHb - OTMETKA «3»:

YyCBOEHO OCHOBHOE COAepXaHue y4yeGHOro MmaTepumana, HO M3N0XEHO (parMeHTapHo, He Bcerpa
nocnefaoBaTeNbHO;

onpeAeneHns NOHATUI HEAOCTATOYHO YeTKue,

He MCNONb30BaHbl B KayecTBe AO0Ka3aTeNbCTBa BbIBOAbI M 0606U,eHNs W3 HabNOAEHWI WM ONbITOB
UNKM aonyuieHbl OWMUGKU NPU UX U3NOXKEHUN;

ponyuieHbl OWMWG6KW M HEAOCTATOYHO B WCMONb30BAHWW HAYy4YHOW TEPMWUHONOTWW, ONpefeneHuUn
NOHATUNA.

Huxe 6a30BOro ypoBeHb - OTMETKA «2»:

OCHOBHOE cOAepXaHue yye6HOro maTtepuana He packpbiTo;

He AaHbl OTBEeTbl Ha BCNOMOraTeNbHble BOMPOCH yU4UTens;

ponyleHbl rpy6bie oW MUGKM B ONpefeneHnn NOHATMI, NPU MCNONbL30OBAHUN TEPMUHONOTUMN.

OugeHKa NpaKTUYeCcKnx ymeHvu7| y4yalnxca

1.0yueHKa YMEHUA CTaBUTb ONbIThHI.

YuunTenb fONXKEH YUUTbIBATL:

camocToATenbHOCTb Nofbopa o6opyaoBaHNA M 06bEKTOB;

nocnesoBaTeNbHOCTb B BbINOMIHEHUMW paboTbl N0 3aKnagke onbiTa;

NOTWYHOCTb M TPaMOTHOCTb B ONMCAHUMN HabnofeHnii, B QOPMYNMpPOBKe BbIBOAOB U3 OMbITa.

BbiCOKWIA ypOBEHb- OTMETKA «5x»:

NpaBuW/bHO ONpefeneHa LeNb OnNbliTa:

CaMOCTOATENbHO M MoCNefoBaTeNbHO NpoBefeHbl Noa6op 060pyfoBaHUA M 06BLEKTOB, a TakXe
pa6oTa no 3aknafKe ONbiTa, HAYYHO TPaMOTHO, TOTUYHO

onucaHbl HabnwgeHWs N CHOPMYNMpPOBaHbl BbIBOAbLI M3 OMbITa.

MoBbIW EHHbI YPOBEHb - OTMETKa «4»
NpaBWbHO ONpefeneHa LUeNb ONbITa;
camMocTofTeNbHO npoBefeHa noa6op o6opyAoBaHMA M 06bLEKTOB, a Takxe pa6oTa no 3aknagke

onblTa;



npu 3aknajgke onbiTa gonyckaetcs 1- 20WMNGKN;
B LLE/IOM FTPaMOTHO W NOTUYHO ONMUCAHbl HAaGNIOAeHUS U CHOPMYNNPOBAHbLl BbIBOAbLI U3 OMbITa;
B ONUCAHWM HabnogeHUi A U3 onbiTa JONYLW eHbl HETOYHOCTU, BbIBOAbl HEMONHbIE.

Ba3oBbll ypOBEHb - OTMETKA «3»:

npaBuWAbHO ONpejeneHa LUeNnb ONbITa;

nog6op oG6opyaoBaHWs W 06bEKTOB, a TakXe pa6oTbl MO 3aknajke ONbiTa NPOBEAEHbl C MOMOLLbIO
yuutens;

4ONYL eHbl HETOUYHOCTH M  owwnubKM NpuW  3aknagke onNbiTa, ONMcaHuu  Hab6nwAeHwui,

(hopMynMpoBaHUU BbLIBOAOB.

Huxe 6a30BOT0 YypOBEHb-0TMETKA «2»:

He onpejeneHa CaMOCTOATENbHO LeNb ONbITa;

He MOATOTOBNEHO HYXHOe 060pyAoBaHuE;

AONYL eHbl CyUWeCcTBEHHbIe OWNGKN NpU 3aKnafKe U OHOPMAEHUN ONbITA.

OueHKa yMeHM NpoBoANTb HabNAEeHWS.

Yuntenb AONXEeH yYUTbIBaATb:

npaBWNbHOCTb NPOBeEHNA HabN AeHWIA NOo 3afaHUIo;

yMeHUue BblAenATb CyU,eCTBEHHbIe NpU3HaKy y Habnw gaemoro o6bekTa (npouecca)
NOTUYHOCTb U HAaYYHY FpaMOTHOCTb B OGOPMNEHUN pe3ynbTaToB Habnw geHWiA U B BbIBOAAX.

BblCOKUI YPOBEHb - OTMETKA «5»:

NpaBMNbHO MO 3afjaHuUi0 yunTens npoBefeHo HaGnw AeHue;

BbllefleHbl CyLleCTBEHHbIe NPU3HAKW Yy Habntofaemoro o6bekTa (mpoyecca);
NOTUYHO, HAYYHO TPamMOTHO O(OPMAEHbl pPe3ynbTaTbl HaGNIO AeHUW U BbIBOAbI.

MoBbIWEHHbLIA YPOBEHb- OTMETKA «4»:

NpaBuMNbHO NO 3afjaHuUi0 yunTens npoBejeHo HaGnw geHne;

npu BbIfeNeHUN CYL ecTBeHHbIX MNpPU3HaKoB Yy HaGnwogaemMoro o6bekTa (mpouecca Ha3BaHbl
BTOPOCTEMEHHbIE;

ponyu eHa He6pexXHoCTb B OhOPMAeHUN HabGNO AeHMUA 1 BbIBOAOB.

Ba30Bbll ypOBeHb - OTMETKA «3»:

fONyuw eHbl HETOYHOCTM M 1- 2 own6GKN B NpoBeAeHUMN HaAbGNO AeHUA No 3afjlaHni0 yuynTtens;

N BblfeneHNN CyLlL eCTBEHHbIX NPU3HaKOB y Habno fgaemoro o6bekTa (Npouecca) BbiAeneHbl NULWb
HeKkoTOpble;

ponyuw eHbl ownb6ku(l -2) BohopmneHun Habnwo geHUidi U BIBOLOB.

Huxe 6a30B0Oro ypoBeHb - 0OTMeTKa «2»:

OonyuweHbl owunbkn (3 -4) B npoBejeHUN HabNOLeHN NO 3ajaHUD yuynTens;

HenpaBunbHO BblAeneHbl Npu3Haku Habnofaemoro ob6bekTa (Npouyecca);

OonyuweHbl owunbku (3 -4) B ohpopMneHun Habnw geHWiA U BbIBOAOB.

OugeHKa 3a NPoBepPOYHbIE TECTI

Y4yuTtenb [ONXKEH TMPOBECTM WHCTPYKUMIO [na TecTupyemblx OHa pJonXHa 6blTb KOPOTKOW,
NOHATHOW W 06W el [NA BCeX MCNbITYyeMblX.

WHcTpyKkuna p[faétT pas3bAcHeHMA, Kak Heob6XoAMMO oOTBeyaTb Ha 3ajaHus TecTa. B uMHCTpykuum
coobu,aeTcqs BpeMs, B Te4YeHMe KOTOPOro CAylwaTensam

HEeo6X0AMMO BbIMONHUTL TECT, TUM WKanbl OLEHWBaHUS.

B NpoOLEHTHOM COOTHOWEHUN OUueHKNW (N0 NATUGaNNbHON cUCTeMe) PeKOMEHAYEeTCs BbICTaBNATh B
cnefyrwmnx gmanasoHax:

«2» -49-0 %

«3» -69-50 %

«4d» -89 - 70 %

«5» - 100 - 90%



YYEBHO-METOANYECKOE OBECIMNEYEHVE OBPA3OBATE/IbHOIO
MPOLIECCA

OBASATE/JIbHbIE YYEBHbLIE MATEPUAJbI NA YUEHNKA

* brnonorug, 10 knacc/ MaceuHnk B.B., KameHckuii A.A., Pybuos A.M. n apyrue /Tog pes,
MaceyHrka B.B., AKUMOHepHOe 00LLecTBO «M34aTenbCTBO «IpocBeLleHne»

 Buonorus, 11 knacc/ MaceyHuk B.B., KameHckuid A.A., Py6buos A.M. u apyrve /log,
peq. MaceyHnka B.B., AKLUMOHepHOe 06L1ecTBO «M3aTeNibCTBO «pOCBeLLeHm e

METOONYECKUVE MATEPWAJIbI ANTA YUYNTENA

Buonorua. 10 knacc. Metoguyeckoe nocobue, astopsl: Muwwakosa B.H., AragoHosa .b.,
Cusornasos B.U.

MuLuakoBa. bronorus. PelleHune 3agad no reHetuke. 10 knacc. Y4uebHoe nocobue. ABTOpSI:
Mwuwakosa B.H., JoporuHa J1.B., ArajoHosa ..

M.B. demuueB. bronorus. 11 knacc. Metoauyeckoe nocobume. bazoBblil YPOBEHb, aBTOPbI
A. A. KaveHckuid, H. HO. CapblyeBa, C. H. VcakoBa

Buonorus. AnropuTtm ycnexa. 11 knacc. MeTtoanyeckoe nocob6ue, aBTopbl MNMoHoMapésa
W.H., KopHunosa O.A., JlowunuHa T.E., xesckuii N.B.

* buonorus, 10 knacc/ MaceyHuk B.B., KameHckuin A.A., Py6uos A.M. n gpyrue /Tog peg.
MaceyHunka B.B., AKumoHepHoe 06LecTBO «134aTensCcTBO «IpPOCBeLLEHME

 bronorus, 11 knacc/ MaceyHnk B.B., KameHckuin A A., Py6uos A.M. n apyrue /Mog
ped. MaceyHnka B.B.. AKumoHepHoe 06LecTBO «30aTenscTBo «IpPOCBeLLEHME

LUNPPOBbLIE OBPA3OBATE/IbHbLIE PECYPCbI 1 PECYPCbIl CETW HTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/biologiya/

https://intemeturok.ru/subiect/biology

https://resh.edu.ru/
https://rosuchebnik.ru/metodicheskaia-pomosch/materialy/type-vebinar/?NEW=Y
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