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MNOACHUTEJIbHASA 3AIINCKA

VYueOHBI TIaH  cpenHero  obOmiero  oOpaszoBaHus ~ MyHHMITUTIATBHOTO
OO KETHOTO  001Ie00pa3oBaTeIbHOTO  YyupexkaeHus: CepreMxuHcKas CpeaHsis
ob1eoOpa3oBarebHas mkoa(naiee - yueOHsii mwian) mist 10 kiacca Gpukcupyer
o0mmii 00BEM HArpy3kH, MAaKCUMAIbHBIH OO0BEM ayIUTOPHOH HArpy3KH
OOy4aromIuXxcs, COCTaB W CTPYKTYpy TMPEAMETHBIX 0O0JacTeid, pacrpeaenser
yueOHOe BpeMsl, OTBOJIMMOE Ha WX OCBOCHHUE IO KJIaccaM U YIeOHBIM MPEAMETaM.

Opranuzanuss 00pa30BaTENbHOTO TMpollecca W TMperojaBaHhe y4eOHBIX
peaMETOB

B 2024/2025 yueOHOM TOAy OCYIIECTBISIETCS Ha OCHOBE CJCAYIOUIUX
HOPMAaTUBHBIX ITPABOBBIX AKTOB:

— OenepanbHbiii 3akoH oT 29 nexadps 2012 r. Ne 273-D3 «O06 06pa3zoBaHnu B
Poccuiickont @enepannmn»;

— @enepanbbiii 3akoH 0T 19 nexadps 2023 r. Ne 618-d3 «O BHeceHuu
n3MeHeHuit B @enepasibHblil 3akoH «O0 06pazoBannu B Poccuiickoit deaepanum»;

— Iloctanosnenue IIpaButennctBa Poccuiickoit ®@enepanuu ot 30 ampens
2024 1. No 556 «O06 yTBep»KIEHUU NEPEUHS MEPONPUITHI MO OLICHKE KauecTBa
oOpa3zoBanusa u llpaBuy mpoBeAeHUS MEPONPUATHIA 1O OIEHKE KadyecTBa
o0Opa3oBaHUs»;

— denepanbHbIi TOCYAApPCTBEHHBIH 00pa30BaTEbHBIN CTaHIAPT CPEIHETO
obrrero oopazoBanus (yTB. mpukazom MuHoOpHayku Poccuu ot 17 mas 2012 r.Ne
413, B penakiuu ot 27 nekabps 2023 r.) (manee — PI'OC COO);

— npukaz Munnpoceewenus Poccuu om 12 aseycma 2022 2. Ne 732 «O
BHeCEeHUU UBMeHeHUll 8 (hedepaibHblll 20CYOAPCMBEHHbIL 00PA308AMENbHbII
cmanoapm cpeodHezo 0bwe2o 06pa308aHUAY,

—Dedepanvras  00paA308amenbHAs  NPOSPAMMA  CpeOHe20  00we2o
0bpazosanus
(yme. npuxazom Munnpocsewenus Poccuu om 18 mas 2023 2. Ne 371) (Oanee

@OII CO0);

— npuka3 MunnpocBemenuss Poccun ot 4 okts6ps 2023 r. Ne 738«00
YTBEpXKACHUU (eAepaTbHOro MepedHs AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K HCIONB30BAHUIO MPH peau3alliid UMEIONINX TOCYAapCTBEHHYIO
aKKpeAWTali0 00pa30BaTeIbHBIX MPOrpaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO
o01Iero, cpeHero ooIero oopazoBaHus»;



— npukaz MunnpocBemenuss Poccun ot 19 mapra 2024 r. Ne 171 «O
BHECEHUU

M3MEHEHUH B HEKOTOpbIE NpHUKa3bl MUHUCTEpCTBA ITPOCBELIeHUs Poccuiickoi

@denepanuu, Kacaromuecs (GeaepalbHbIX  00pa30BaTENbHBIX  MPOrpaMMm
HaYaJIbHOTO

o01iero o6pa3oBaHusl, OCHOBHOI'O 00111ero 00pa3oBaHMsI U CPETHETO 0OIIETro

o0pa3oBaHUs»;

— npuka3 Munnpocsemenus Poccun ot 21 despans 2024 r. Ne 119 «O
BHeCeHUH u3MeHeHuM B mpuiioxkeHuss Ne 1 u No 2 kx mpuxazy MwuHucrepcTBa
npocsemienus Poccuiickoit @epepaunu ot 21 centsaops 2022 r. Ne 858 «O6
yTBEpXKJIEeHUU  (efepalbHOro  MepeyHs  y4eOHUKOB,  JOMYHIEHHBIX K
HCIIOJIb30BAHUIO TpU pealh3allii HMMEIOIIMX TOCYAapCTBEHHYIO aKKpEIUTaIUIO
o0Opa3oBaTeIbHBIX MPOrpaMM HayaJIbHOTO OOLIEro, OCHOBHOTO OOIIETO, CPEIHETO
oOuiero oOpa3oBaHUs OPTaHU3ALMIMH, OCYIIECTBISIIONIMMHU 00pa30BaTEIbHYIO
JESTENbHOCTh U YCTAHOBIICHUSI MPEJEIBLHOTO CPOKA UCTIONh30BaHUS UCKITIOYEHHBIX
y4eOHUKOBY;

— npuka3 Munnpocsemenus Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHUU

M3MEHEHUH B Ipuka3 MuHucrtepcTBa npocselienus Poccuniickon enepannn

ot 21 centa0ps 2022 r. No 858 «O0 ytBepxkiaeHuu (enepasbHOro MnepeqHs
y4eOHUKOB, JOMYIIEHHBIX K HCIIOJB30BAHUIO TIPU pealid3aliyd HMMEIOIINX
rOCY/IapCTBEHHYIO aKKpEIUTAlMI0 00pa3oBaTeIbHBIX MPOTpaMM HayajJbHOTO
00I11eT0, OCHOBHOI'O OOILEro, CpemHero oOIero oOpa3oBaHUs OpraHU3ALUSIMHU,
OCYHIECTBIISIIOUIMMU  00pa3oBaTeNbHYI0  JESITENbHOCTh M YCTAaHOBJICHUS
MPEeTbHOTO CPOKA UCTIONB30BAHMS HCKITIOYEHHBIX YUEOHUKOBY.

VY4eOHBI MJIaH  SBIAETCS  YacThbl0  OOpa3oBaTENbHOM  MPOTPaMMBbI
MyHHUIIMTATIBHOTO OIOIKETHOTO 00111e00pa30BaTEeNILHOTO YUPEKACHUS
CeprenxuHckas cpefHsia o001meoOpa3oBaTeNnbHas 1IKOJA, pa3paboTaHHON B
cootBeTrcTBUM ¢ PI'OC cpeanero obmero oOpazoBanus, ¢ yuetom DenepaibHOi
o0Opa3oBaTeIbHOM MPOrpaMMbl CpeAHEro o0IIero oOpa3zoBaHus, U 0OeCIeUnBaAET
BBINIOJIHEHUE CaHUTapHo-3nuaemMuongorndeckux TpedoBanuit CII 2.4.3648-20 u
IrUrueHnYeckux HopmatuBoB U TpedoBanuilt CanlluH 1.2.3685-21.

VYueOHpiii TOA B MyHHIIUNIATLHOM OMFOHKETHOM 00I11e00pa3oBaTeIbHOM
YUpEKICHHE CepreuxuHckas CpemHsis o01ieo06pa3oBarenbHast
mikosnanaynHaeTcs01.09.2024u 3akanunBaetcs 26.05.2025.

[IponomxkurensHocTh yueOHoro roga B 10 kimacce cocraBnsier 34 yueOHbIe
HEJIeH.



VYuebnnie 3ansaTus s ydammxcss 1Okmacca mpoBOAsSTCS TMOS-TU JTHEBHOM
yueOHOU Henele.

MakcuManbHbIli 00BEM ayJAUTOPHON HATrpy3KH OOYYarOUIUXCS B HENEIIO
coctaBnsieT B 10 knacce — 34 yaca.

VY4eOHBIN TUIaH COCTOUT W3 JBYX 4YacTed — o0s3aTebHOM YacTH W YacTH,
dbopmupyemMoil yqyacTHUKaMu 00pa3oBaTeIbHbIX OTHOIIEHUH. O0s3aTenbHas 4acTh
y4eOHOr'0 IUJIJaHa ONpEAeNIIeT COCTaB YYEOHBIX TMPEAMETOB 00s3aTeIbHBIX
MPEMETHBIX 00JIaCTeH.

Yactp yudeOHOro miaHa, QopMupyemas y4YacTHHUKaMU OOpa30BaTEIbHBIX
OTHOUIIEHWH, obOecreunBaeT peaju3aluio MHAUBUAYAJIbHBIX MOTPEeOHOCTEM
oOyuaromuxcsa. Bpems, oTBoguMoe Ha JaHHYIO 4acTh Y4YEOHOro IUIaHa BHYTPH
MaKCHUMAaJIbHO JIOMYCTUMOW HEJENbHOW HArpy3Kd OOYYaloIIUXCS, MOXKET OBbITh
MCIIOJIb30BAHO. Ha MPOBEACHHE y4EeOHBIX 3aHATUN, 00ECIECUUBAIOIINX PA3THUUYHbBIC
MHTEpECHl 00yJaroIIXCcs

B MynununaisHoM OIOKETHOM — 00I1€00pa30BaTEIbHOM  YUPEKIACHUU
CepreuxuHckass cpefgHsisi o0OueoOpa3oBaTelbHas ULIKOJIA A3BIKOM OOYy4YEeHMs
SBIISIETCS] PYCCKUU SI3BIK.

IIpy wm3ydyeHMH NTPEAMETOB HE OCYIIECTBIAECTCS JACJICHUE Y4YallUXCs Ha
MOATPYTIIBI.

[IpoMexxyTouHass arrecTauus—poreaypa, MTPOBOAUMAS C LEJIbIO OLICHKH
Ka4yeCTBa OCBOCHUS 00YYArOIIMMHUCS YaCTH COACpKaHHUI(UCTBEPTHOE OLICHUBAHNE)
WK BCcero o0beMa yueOHOM TUCIUILIMHEI 3a YUeOHBIH o1 (f010BOE OllCHUBAHUE).

[IpoMexxyTouHas/ronoBast  arrectauus  OOyYaroIIMXCs 32  YETBEPTh
OCYIIECTBIISIETCS B COOTBETCTBUH C KaJI€HAAPHBIM YUYEOHBIM IpaUKOM.

Bce npenmMersl 00s3aTesbHOM YacTH y4e€OHOTO TUTaHa M MPEAMEThI U3 YacTH,
dbopmMupyemMoil ydacTHHKaMH OOpa3oBaTEIbHBIX OTHOIIEHUM, OICHUBAIOTCS 10
YETBEPTSIM.

[TpoMexxyTouHass aTTeCTallUs TPOXOIUT Ha IOCICAHECH y4eOHOH Hemene
yeTBepTH. DOpPMBI W TOPSJIOK TMPOBEACHUS IMPOMEKYTOUHOH —aTTECTAIMU
onpenensrorcss  «l[lomoxkernem o  ¢dopmax, TMEPUOJUYHOCTH € TOPSJIKE
TEKYIIET0 KOHTPOJIS YCIIEBAaEMOCTH U MTPOMEKYTOYHON aTTECTAIlMN 00yJarOIIUXCs
MyHununaibHoe 010 KETHOE o0111e00pa3oBaTeIbHOE YUPEKICHHUE
CepreuxuHcKas cpefHss o0eoopa3oBareabHast MIKOJIA.

OcBoeHue OCHOBHOM 00pa3oBaTeNbHON NPOrpaMMbl CPEAHEr0 OOUIETO
o0pa3zoBaHus 3aBEPIIAECTCS UTOTOBOM aTTeCTaINEeH.



HopmaTuBHBII CpPOK OCBOEHHS OCHOBHOW 00pa30BaTENIbHOW MpPOrpamMMbl
cpenHero obmero o0pa3oBaHus COCTaBIsSET 2roa.

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpeJIeNIeHHs] TMOAXOA0B K (OPMUPOBAHUIO COJEPKAaHUS Y4YEOHOro IpeaMeTa
«buonorus» cocraBwin. KoHuentyaiabHele TnonoxkeHus OIOC COO o
B3aMMOOOYCIIOBIICHHOCTU  IIeJIel, COJEp)KaHMs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
MPUHIMIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEIHETO
obmero oOpa3oBanuss B Poccuiickoii dexpeparuu, a TakkKe IOJOXKEHUS O
cnenuduke 6Mo0TUH, €€ 3HAUEHUH B MO3HAHUU >KMBOU MPUPOIBI M 0OECTIeUeHHUH
CYILIIECTBOBAaHUS 4YesloBeYecKOoro obimectBa. COINIacHO Ha3BAaHHBIM MOJIOKEHUSM,
OTIpeIeJIeHbl OCHOBHBIE (DYHKIIMU MPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpeacTaBieHue o IensX, o0 oOuei
CTpaTeruu OOy4YeHUs, BOCHHTAHMS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpenmera «buomorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
collepKaHWe, €ro CTPYKTypy, pacopeiesieHue Mo pas3jieaM ¢ TeMaM,
PEKOMEHYeMYIO MOCJIeIOBATEIbHOCTh M3YUYEHHsS] YUYEOHOr0o MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOTO
npoliecca, BO3PAaCTHBIX 0COOEHHOCTEHN 00y4aromIMXCS.

B nmnporpaMmMe 1o OHONOTMM TaKXe YUWUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-MO3HABATEIbHOU
JeSTeNbHOCTH/Y4eOHbIX JACHCTBUN 0O0YyYaIOIUXCS IO OCBOEHUIO COJEPKaHUS
OHOJIOTHYECKOTO 00pa30BaHUS.

B mporpamme o ouonorun (10-11 kmaccel, 0a30BBIH YPOBEHB) peaii30BaH
MNPUHIMI [PEEMCTBEHHOCTH B H3yYE€HUU OHOJoruu, Ojarojgaps 4yeMy B Hel
MPOCMATPUBAETCA HANpPABICHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
bopMHpOBAaHMEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS, EHHOCTHBIX
OpUEHTAIM{ JINYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTaBICHUI O 3J0POBOM
oOpa3e XM3HM M OEpexHBIM OTHOIIEHHMEM K OKpYKarolled NpupoaHON cpere.
[ToaTOoMy Hapsiy ¢ u3yuyeHHEeM OOUIEOMONOTUYECKUX TEOPHil, a TakXke 3HaHUU O
CTPOEHUU KUBBIX CHCTEM Pa3HOT'0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTHM YAENEHO BHHUMAaHHE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEAHEBHOMN JKU3HM ISl pEUICHUS MPUKIIATHBIX 3a/1a4, B
TOM 4Hcliie: NpOo(UIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKa, MEIUKO-
TreHETHYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJ1eco00pa3Horo TMOBEJEHUS B OKpYy)Karolledl MpUpOHOM cpene, aHaiu3a
BIIUSIHUSL XO3SMCTBEHHOM JESITEbHOCTH YEJIOBEKa HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX YKOCHCTEM. Y CWJICHHE BHUMAaHUA K MPUKJIATHON HAMPABICHHOCTH



yuebHOro mpeamera «bHOIOTUS» MPOAMKTOBAHO HEOOXOAUMOCTBIO 0OECIICUeHMSI
YCIIOBHH I PEeIICHUS] OJHOW M3 aKTyaJbHBIX 33/1a4 IIKOJIHHOTO OMOIIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpexdmnoiaraeT ¢GopMUpOBaHHE y  OOydYarOIIUXCs
CIIOCOOHOCTH aJanTHpPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHHMAET BaKHOE
Mecto. OHa obOecneunBaeT (GOpPMUPOBAHUE Y OOYYAIOUIUMXCS MPEICTABICHUN O
HAYYHOW KapTHHE MHUpA, paclIupseT M o000IIaeT 3HaHUS O KUBOU mpupoze, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allMd W SBOJIOIHH, CO3MaET
yCIIOBUS  JUIS.  TIO3HAHWS  3aKOHOB  JKMBOW  NPHUPOABI,  (OPMUPOBAHHS
(GYHKIIMOHATBHOW TPaAMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0€30MacHOTO o0pasa
’KU3HHU, KOJIOTHYECKOTO MBIIIICHHUS, IICHHOCTHOT'O OTHOIICHUS K KHBOW TIPHPOJIC
U YeJIOBEKY.

Bosbiioe 3HaueHre OMOJIOTHS UMEET TAaK)Ke JIJISl PEIICHHS BOCITUTATCIIBHBIX H
pa3BUBAWOIIMX  3a7ad  CpeaHEero  oOmero  oOpa3oBaHUs,  COIUAIM3AINU
oOyuatoruxcs. VM3ydeHne Omonoruu oOecriedrnBaeT YCIOBUS IS (hOPMUPOBAHHS
WHTEJUICKTYaJbHBIX, KOMMYHHKAIMOHHBIX W HHPOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIBTYpPBI, CIIOCOOCTBYET HWHTErpaliil OMOJOTUYECKUX 3HAHUU C
MIPEICTABIICHUSMH U3 JIPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUHU
u reorpadun. HasBaHHBIE TOJOXKEHHUS O MpeIHA3HAYCHWH Y4eOHOro IMpeaMera
«buonorusi» CcoCTaBUIM OCHOBY JMJIsi OTpEICNICHUS TOIXOIAOB K OTOOpYy H
CTPYKTYPUPOBAaHHUIO €ro COJEp)KaHWs, IMPEACTAaBICHHOTO B MpOorpaMMe [0
OMOJIOTHH.

OTt60p comepxanust ydyeOHOTO mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3WIMHA KyJIbTypocOOOpa3HOTO TOAXOAa, B COOTBETCTBUH C
KOTOPhIM O00yYaroIuecss TOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHuss O0OIIEH KyIbTyphl, ONPEACIAIONINE aJCKBATHOE IOBEICHUE
YelloBeKa B OKPY’KAOIIEH MPUPOTHON cpene, BOCTpPEOOBAaHHBIE B MOBCEIHEBHOMN
KU3HU W TPAKTUYECKOU nesaTenbHOCTH. Oco0oe MeCTO B ATOM CHUCTeME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHUs, KOTOPBIE CIyXKaT OCHOBOU st POpPMHUPOBAHUS
NPEJICTAaBICHU O COBPEMEHHOW €CTeCTBEHHO-HAY4YHOH KapTHHE MHpa U
IIEHHOCTHBIX ~ OPHMCHTAlMSAX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'YMaHH3aI[uu
OMOJOTHYECKOTO 00pa30BaHUS.

CTpykTypupoBaHHE COACpKaHUS y4eOHOro Marepwaja B IPOrpaMMe II0
OMOJIOTMH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAUCHHUs 3HAHHWHA 00
OTJIUYHMTEIBHBIX OCOOCHHOCTSX JKUBOW NPHUPOJBI, 0 €€ YPOBHEBON OpraHM3aIiuu
ABOJIIONIMU. B COOTBETCTBHHM C 3TUM B CTPYKTYpe yueOHOro npeamera «bruonorus»
BBIJICTICHBI CIEAYIONINE COAepKaTellbHbIe TUHUH. «bronorus kak Hayka. MeToabl
HayyHOTo To3HaHWs», «KieTka kak Ouonormueckas cucreMa», «OpraHm3m Kak



Ounonormueckas cucreMa», «CucreMa W MHOT0OOpa3we OpPraHHYeCKOTO MHUpPa»,
«DBOJIONUS YKUBOU MPUPOJBI», « IKOCUCTEMBI U TPUCYIITUE UM 3aKOHOMEPHOCTHUY.

[lenp w3yueHus: ydueOHOro mpemmera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHE  OOYyYaloNMMHCS 3HAHUSMH O  CTPYKTYypHO-(pyHKIIMOHAIBHOM
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO0 paHra © MNPUOOPETCHHE YMEHHM
WCTIONB30BaTh O3TH 3HAHMS ISl TPAMOTHBIX JEHCTBUI B OTHOIIEHWU OOBEKTOB
’KUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHne 1enu u3ydeHus yaeOHoro mpenMera «buomorus» Ha 6azoBoM
ypOBHE 00€CTIeunBaeTCs PEeIICHUEM CIIEAYIONINX 3aa4:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBI 3HAHHA O OWOJIOTHUYECKUX TEOPHUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTE3axX, MpaBUiIax, CIyKaluX OCHOBOMH
s (OpMHUPOBAHUS TPEICTABICHUH O €CTeCTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJ]aX HAay4YHOTO TO3HAHMS, CTPOSHUH, MHOTO00pa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HUCCIIENOBAHUAX B OMOJIOTHH,

dbopMupoBaHrue y OOYYarOIIMXCS TMO3HABATEIBHBIX, HMHTEIIEKTYAJIBHBIX W
TBOPYECKUX CIIOCOOHOCTEW B Mpollecce aHalM3a JAaHHBIX O MyTSX Pa3BUTHUS B
OMOJIOTMH HAyYHBIX B3TJISIIOB, MJIEH M TOAXOAOB K W3YYCHHIO KUBBIX CHCTEM
pa3HOTO YPOBHS OPraHU3AIINH;

CTaHOBJICHHE Yy OOydYarommxcsi oO0mmeld KyJbTypbl, (QYHKIHMOHAIHHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH M OIICHUBATDH SIBJICHHUS OKPYIKAIOIIETO
MHUpa KHUBOW TPUPOILI HAa OCHOBAaHWHM 3HAHWW W OIBITA, TOJYYEHHBIX TPHU
U3yYeHUU OMOJIOTHH;

dbopmupoBaHne y oOydalomuXxcs yMEHHHA WIUTFOCTPUPOBATh 3HAYCHHUE
OMOJIOTMUECKUX 3HAHWM B TPAKTHUYECKOW JEATEIHHOCTH YEIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOIOTHIA;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIOBEKOM JKHBOU
IPUPOJIBI, HEOOXOTUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOMIOIEHUS] dITHUECKUX
HOPM TIpY TIPOBEJICHUH OMOJIOTUYECKUX UCCIICTOBAHUM,

OCO3HAHUE IICHHOCTH OHWOJOTUYECKUX 3HAHWHA [UIsI TOBBIIMICHUS YpPOBHS
AKOJIOTUYECKON KYIBTYPHI, 1 (POPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHIS,

pUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HH JIJIS
OLICHKH TTOCJICJICTBUI CBOCH NIEATEIHHOCTH MO0 OTHOIIECHUIO K OKpY’KaloIIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COONIOJEHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero oOmiero oOpasoBanmsi «buomorus», u3zydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOsI3aTEIBHBIM YYEOHBIM IMPEAMETOM, BXOMSIIUM B
cocTaB peaMeTHoON obnacTu «EcTecTBeHHO-HAYYHBIE IPEAMETHIY.



Jyis m3ydeHust OMOJIOTMU Ha 0a30BOM YPOBHE CPEIHEr0 00Iero o0pa3oBaHusI
orBogutcs 68 ywacos: B 10 xmacce — 34 yaca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 gac B HezeJio).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduer, ITUKOM, 3CTETUKON U MpPaBOM.
Ponb Ouonorum B GOpMHUPOBAHUUM COBPEMEHHOM HayyHOM KapTHHBI MHUpA.
Cucrema OHMOJIOTMYECKUX HAYK.

Metobl IO3HAHUS KUBON pUPObl (HAOIOIEHUE, SKCIIEPUMEHT, OITMCAHHUE,
U3MepeHue, KilaccupuKkalus, MOJEeIUpOBaHUe, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JleMoHcTpanum:

IToptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [{x. Yorcon u ®@. Kpuk.

Tabmuue! u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI».

JlaGopaTopHble M NpaKTHYecKue padoThbl:

[Ipaktuueckas paboraNe 1. «Mcmonb3oBaHHE pa3IUYHBIX METOJOB MPH
U3y4YeHUH OUOJOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3aLHA.

JXuBble cucTeMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTianuue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOcUCTEM U UX pazHooOpasue. YPOBHU OpraHu3ali OMOCUCTEM !
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBbIM, OpPraHW3MEHHBIM, MOMYJISALIHOHHO-
BUJIOBOM, YKOCUCTEMHBIH (OMOTeoIeHOTHYCCKHIT), OnochepHbI.

JleMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINU
KUBOU IIPUPOJIBI».

Oo6opynoBanue: Mojiesb Mojekyisl JTHK.

Tema 3. XumMu4eckuii cCOCTaAB U CTPOEHHE KJIETKH.

XUMUYECKHM COCTaB KIETKH. XHMHUYECKHE 3JIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHL. Bosla 1 MUHEpanbHbIE BELIECTBA.

@OyHKIUM BOABI W MHUHEPAIbHBIX BEMIECTB B KieTke. llomnepxaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHure O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OENKOB.
He3ameHnMble U 3aMEHHMbIE aMUHOKHCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl ~O€IKOBOW MOJICKYJbl (NEpBUYHAS, BTOPUYHAs, TpPETHYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOicTBa OenkoB. buonornyeckue
GbyHKIUU OEJIKOB.



®epmeHTsl — Ouosormueckue Kartanuzatopbl. CtpoeHue (QepmMmeHra:
aKTUBHBIA 1LIEHTp, cyOcTpartHas crneunupuyHoctb. Kodepmentsl. Buramussbl.
OTnuunst GepMEHTOB OT HEOPTAHMUECKUX KaTaIU3aTOPOB.

VriaeBoapl:  MoHocaxapuabl  (IWIFOKO3a, pubo3a W JIe30KCUpr003a),
aucaxapunabl  (caxapo3a, J1aKTO3a) W MoJiMcaxapuibl (Kpaxmani, TJIHKOTCH,
1eJUTF0JI03a). brosornueckue GyHKINU YTIIEBOIOB.

Jlunuasl:  Tpurnuuepunsl, Qochomunuasl, crepouasl. ['HapoduIbHO-
ruapodoOHble  cBoiicTBa. buonormdeckue ¢yHkuun aunuaoB. CpaBHEHUE
YIJIEBOOB, OCIKOB U JIMITHUJIOB KAK UCTOYHUKOB HEPIHH.

HyxnennoBsie kucnorsl: [JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenne u ¢pynkiuu JHK. Ctpoenue u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenue u QpyHKIHH.

[utonorusa — Hayka o kjeTke. Kiierounas Teopust — mpuMep B3auMOICUCTBUS
ujeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUSI KIETKH.

Knerka kak 1enoctHass »uBas cuctema. OOmue TNpHU3HAKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OelKa.

Tunel KJIETOK: 3yKapuoOTHYeCKas M TNpokapuoTudeckas. OcoOEHHOCTH
CTpOeHUusl IpoKapuoTudyeckoil kineTku. Kierounas crenka Oakrepuil. CTtpoeHHe
DYKapUOTUYECKOW KIETKM. OCHOBHBIE OTJIWYUS PACTUTENBHOHN, JKUBOTHOW U
IpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIHUKC, UX
¢bynkuuu. [Inazmatuyeckas memOpana, e€ ceoiicta U GyHkiuu. Lutonnazma u eé
opraousipl. OpHomemOpanHble opranounbl kietku: JIIC, ammapat ['onbmxwy,
nu30coMbl. [1onyaBTOHOMHBIE OpPraHOMAbBl KJIETKH: MUTOXOHAPHUHM, IUIACTHIBIL.
[Ipoucxoxaenue MUTOXOHApUM W Tuiactua. Bunbl miactuna. HememOpannbie
OpPraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBI WEHTpP, LEHTPUOIU, PECHUYKH,
KTyTUKU. OyHKIMY OPraHOUAOB KJIETKU. BKiItoueHus.

Anpo — perynsatopHbslii eHTp kieTku. CTpoeHue sAnpa: saepHas 000JI0UKa,
KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEHIECTB B KIIETKE.

JleMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIann, M. lneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacnpeneneHue XHUMUYECKMX DJIEMEHTOB B  HEKHUBOWU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIE.

Tabmuupbl u cxemsl: «llepuoanyeckass Tabauna XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BoJibI», «buocunTes Oenka», «CTpoeHre MOJIEKYJIbl OenKa»,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. JJHK», «Ctpoenue mMosekyJibl



ATO», «CtpoeHre 3yKapUOTHYECKON KIeTKu», «CTpOeHHE >KUBOTHOM KIIETKU,
«CTpoeHue pacTUTENbHON KIEeTKH», «CTpoeHHe MPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue sapa KIeTKu», «YTIeBObI», «JIUmuasi».

O6opyioBaHue: CBETOBOM MHMKPOCKON, O00OpyIOBaHWE I IPOBEICHUS
HAOJIOICHUM, W3MEPEHMH, SKCIEPUMEHTOB, MHUKPONPENapaThl PpPaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUaJIbHBIX KJIETOK.

JlaGopaTopHble M NpaKTHYecKue padoThbl:

JlaGoparopuas pabota Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(depMeHTOB (Ha IpUMeEpe aMHIIa3bl UM KaTaaasbl)».

Jlabopatopnass pabora No 2. «M3ydeHue CTpoeHHUS KJIETOK pacTEHUM,
KUBOTHBIX M OaKTepUil 1MOJ MUKPOCKONIOM Ha TOTOBBIX MHKpOIpenapaTax U UX
OTHCAHUE.

Tema 4. ’/KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelecTB, Wi MeTaboau3M. AccuMuinus (IIacTHIECKUil 0OMeH) U
AUCCUMUIIAIUS  (JHEPreTHYECKUil OOMEH) — JIB€ CTOPOHBI €IUHOrO IMpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrud B TOHUMAHHUU
MeTabou3ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(PHBINA U reTepoTpodHbIid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBass U TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTh (PoTOCHMHTE3A. 3HAUeHUE (HOTOCUHTE3A AJIA KU3HU
Ha 3emuie. BausiHue ycnoBuii cpefipl Ha (OTOCUHTE3 M CIIOCOOBI MOBBILIIEHUSI €TO
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUH.

XeMOocuHTe3. XeMOCUHTE3UPYIoIIie OakTepuu. 3HaUeHUEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DOHepreTuyeckuii oOMeH B KieTke. PaciieniieHue BelecTB, BbIJCICHHE U
aKKyMYJUpPOBAaHME DSHEPrUM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucioponHoe okuciaeHHE, WIH KIETOYHOE
IbIXaHHE. OkucnuTeNnbHOE dbochopunupoBaHue. O¢ddexTuBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakniun wmatpuuHoro cuHrte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanust reHetrudeckol mHdopmanuu B KieTKe. ['€eHEeTHYeCKUd KOJ U €ro
cBoiicTBa. Tpanckpunuusi — matpuunbiii cuate3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amuHokucior. Ponp pubocom B
OounocuHTe3e Oenka.

Hexnerounsie GpopMbl xku3HM — BUpYCHI. VicTopus otkpbiTust Bupycos (/1. 1.
WBaHoBckuii). OCOOCHHOCTH CTPOCHHS W JKM3HCHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc mmmynonedunura demoBeka (BIY) — Bozoyaurens CIIM/a.



OOpatHas  TpaHCKpumuusg, peBepraza W uHTerpasza.  llpodwunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00J€BaHU.

JleMoHcTpanum:

IToptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabnuuel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MHUTOXOHAPUI,
«JHepreTudeckuii oOMeH», «Xioporiact», «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u (pyHKIIMOHUpOBaHUE reHa», «Cunte3 Oenka», «['eHeTnueckuit Koa»,
«Bupycei», «bakrepuodarn», «Ctpoenue u xuzHeHHbl nuki Bupyca CIIN/a,
6aktepuodara», «Permmukarus JJHK».

O6opynoBanue: moaenu-anmuinkanuu «¥Yasoenne JIHK u tpanckpumniums»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypbl JJTHK.

Tema 5. Pa3MHo:KeHMe M HHAVMBHUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KierouHbIii MK, WM JKU3HEHHBIM LUKI KieTku. WHTepdaza u MuUTO3.
[Ipoueccel, mpoTekatomue B uHTepdasze. Perummkamuss — peakiusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0op — KapHOTHIIL.
JIMiouaHsld M TaluIOMAHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIBI.
[luTonornyeckue OCHOBBI Pa3MHOXKEHHUS W HMHAUBUIYAIBHOIO  PAa3BUTHUS
OpraHU3MOB.

Henenue kinerkn — mMuto3. Cragun muto3a. IIponecchl, mpoucxonsdiiue Ha
Pa3HbIX CTAAUSAX MUTO3a. BUOIOrMYECKUI CMBICIT MUTO3A.

[IporpammupyemMas rubenb KIETKU — arnonTo3.

@dopMbI pa3sMHOXKEHUS OPTraHU3MOB: Oecrolioe U mosuoBoe. Buasl Oecrnonoro
Pa3MHOXKEHMS: JEJIEHUE HaJABOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. MICKyCCTBEHHOE KIOHHMPOBaHHE
OPraHu3MOB, €ro 3Ha4€HUE IS CEIEKIUU.

[TosioBOE pa3sMHOXKEHHE, €TO OTINYUS OT OECIOI0TO0.

Meiio3. Cranun menosza. IIponeccsl, mpoucxomsdmue Ha CTaausx Menosa.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormyeckuii cMbica U
3HA4YEHHUE Meno3a.

["ameTorenes — mpouecc 00pa30BaHUSl TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TosoBbIe *kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE M PA3BUTHE IOJOBBIX
KJICTOK — TraMeT (CrepMaTo30ui, SUIEKIeTKa) — CIepMATOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SULEKIETOK M crepmMaTo3ousioB. OIUI0A0TBOPEHHE.
ITapTeHorenes.

WunuBuayaneHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE pa3BUTHUE
(aMOpuorenes). Dtanbl SMOPUOHATBHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobiienue, ractpyisnus, opraHorenes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
OCTAIMOPHUOHATILHOTO Pa3BUTHSL: TpsMOe, HempsMoe (MurHOYHOE). BrusiHue



Cpellbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHH, CTaINH PA3BUTHS.

JleMoHcTpanum:

Tabmuupr u cxembl: «DOpMbl Pa3MHOXKEHHUS OPraHu3MoB», «J[BoiiHOe
OIUIONOTBOPEHUE Y [BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kieTku Oakrepuit», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nmukin», «Pemnmukauus JHK», «Mwutos»,
«Meito3z», «IIpsamoe u HEmpsiMoe pa3BUTHE», «['amMeToreHe3 y MJIEKONUTAIINUX U
yenoBeka», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIPENapaThl «CniepmMato30uasbl
MJIEKONIUTAIOLEro», «ShuekneTka Miaekonurarouiero», «KapuoknHes B KJIETKax
KOpEelIKa JyKa», MarHuTHas MOJEib-alIiukanus «JleleHue KIeTKU», MOJIENb
JIHK, Mozaenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHble M NpaKTHYecKue padoThl:

JlaGoparopuass pabora Ne 3. «HaOmromeHume muTO3a B KIETKAX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopuass pabora Ne 4. «M3ydeHuwe CTpOeHHs TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsienicTBeHHOCTH U MI3BMEHYUBOCTH OPraHU3MOB.

IIpeamert u 3anaun reHeTUKU. VcTopust pa3BUTHS T€HETUKU. POb HUTOIOTHH
U 3MOpHOJIOTMH B CTAHOBJIEHWM TeHETUKU. Bkiman poccuiickux u 3apyOexHbBIX
yu€HBIX B pa3BUTHEC TEHETHMKH. MeETOAbl TEHETHUKU (TMOPHUI0IOTHUYECKUIA,
IIUTOrCHETHYECKUIM, MOJICKYJIAPHO-TeHeTHYeCKHi). (OCHOBHBIC T'C€HETUYCCKHE
NMOHATHS. ['eHeTHnUecKass CHMBOJIMKA, HCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHMIA.

3aKOHOMEpPHOCTHM HACJIEIOBAHUS NPU3HAKOB, YCTaHOBJIEHHbIE . MeHnaenem.
MonorubpuaHoe CKpeniMBaHue. 3akoH eIuHooOpa3us THUOPUAOB TEPBOTO
nokoneHusa. lIpaBuno AOMHUHUpOBaHHsA. 3aKOH pACUICIUIEHUS IPU3HAKOB.
['unote3a yuctoTel rameT. [10JHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenyBaHuEe. 3aKOH  HE3aBUCUMOTO  HACJeIOBaHUS
npu3HakoB.  LluroreHernueckre  OCHOBBI ~ JUTMOPUAHOTO  CKpPEIMBAHUS.
AHanusupyrouiee ckpemuBanue. Vcrnonp30BaHnue aHATU3UPYIOLIErO CKPEIMBaHUs
1T OTIpeieNIeHrs TeHOTHUIa OCOOH.

CuennenHoe HacienoBanue npu3zHakoB. PaGora T. Moprana 1o
CUEIJIEHHOMY HacJeAOBaHUIO TeHOB. HapyllleHue cuernsieHns reHoB B pe3ysibTaTe
KPOCCHHIOBEpA.

XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKHE KAPTHI.



I'enetrka nosia. XpoMOCOMHOE OMNpeACCHUE MoJia. AyTOCOMBI U TOJIOBbIE
XpoMocoMmbl. ['oMorameTHsle M TeTeporameTrHele oOpraHu3mbl. HaciienoBanue
MPU3HAKOB, CLEINICHHBIX C IOJIOM.

HN3MmeHunBOoCTh. BUibl ”3BMEHUYMBOCTH . HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Pons  cpenpl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHONW U3MEHUYMBOCTH. BapuanmoHHBIN psijy 1 BapuallMOHHASI KPUBAS.
Hopma peakumu npusHaka. KonnuecTBEHHBIE M Kaue€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAUGDUKAITMOHHON U3MEHYUBOCTH.

HacnencrtBenHasi, WM TIE€HOTHIIMYECKasi, WM3MEHYMBOCTH. KomOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJOBOM mpolecCc — OCHOBAa KOMOMHATHUBHOMU
M3MEHYUBOCTU. MyTalMoHHas U3MEHYMBOCTh. Kitaccudukarus MyTaiuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBbIe. YacToTa ¥ mpU4rHBEI MyTaluii. MyTtareHHbie (HaKTOpBHI.
3aKOH TOMOJIOTHYECKUX PSAZIOB B HaclieICTBeHHOM nu3menunBoctu H. 1. BaBuiiosa.

BHesaepHas HacaeICTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJI0BEKA. NreHeaJIOrnUeCKUil, OJIM3HEIOBbIN, INTONC€HETHUYECKUM, OMOXUMHUYECKHUIA,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE ONpEICIICHUE FeHOTHIIA .
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C IOMOIIBIO
[T11P-ananmu3a. HacnencTBeHHble 3a00jeBaHUsS 4YeJIOBEKAa. TI'CHHBIC OOJIC3HHU,
0OJIe3HU C HACIEJICTBEHHOM MPeapacloiOKEHHOCThIO, XPOMOCOMHBIE O0JIE3HHU.
ComaTnueckne W TeHepaTuBHble MyTauuu. CTBOJOBbIE KiIETKU. [IpuUHIUIIBI
3I0POBOTO 00pa3a >KU3HHU, TUarHOCTUKH, MPODUIAKTUKHA U JICUCHUSI TeHETHYECKUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAuY€HHWE MEIUIIMHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETUUECKHUX 3a00JIeBaHUM YeIOBEKa.

JleMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuiet u cxeMbl:  «MOHOTHOpPUAHOE  CKpeIlMBaHUE U €ro
UTOTCHETUYECKasi OCHOBa», «3aKOH pACHICIUIEHUS W €ro IUTOreHEeTHYecKas
OCHOBA», «3aKOH  YHCTOTHI  TaMeTy, «/lurubpugHOE  CKpEIIMBaHUE,
«llutonoruueckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUAY, «Metio3»,
«B3anMOENCTBUE aJJICNIbHBIX TE€HOB», «l['€HeTHYeCKHe KapThl PACTEHHH,
JKUBOTHBIX U 4eyoBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HaCJIeIOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl 4YenmoBeKa U JKUBOTHBIX», «Buubl
u3MeHYuBOCTH», «MoaudukarmonHas W3MEHUYMBOCTH», «HacnemoBaHue pesyc-
dakTopa», «I'eHeTHKa rpymnm KpoBu», «MyTaiimoHHass U3MEHYUBOCTD.

O6opynoBanue: MOJEIU-ANIIIUKAIMH  «MOHOTHOPUIHOE CKPEIIMBaHUE,
«Henonnoe nomuHupoBaHue», «JurubpugHoe ckpenuBanue», «llepexpéct



XPOMOCOM», MHUKPOCKON W MHKponpemnapar «Jlpo3oduna» (Hopma, MyTaiuu
(bOpMBI KPBUIBEB U OKPACKH Tena), repbapuii «['opoX MOCEBHOM».

JlaGopaTopHble M NpaKkTHYecKue padoThl:

JlaGoparopnass pabora No 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
IUTUOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI Ha TOTOBBIX MUKpOIpEnapaTax».

JlaGoparopnas pabora Ne 6. «3yueHrne MoaupUKarMOHHON N3MEHUYHBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PAZla U BApUALMOHHON KPUBOW».

JlabopatopHast pabora Ne 7. «AHanu3 MyTauuid y JIpo30Quibl HA TOTOBBIX
MHUKPOIIpEnapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJOCIOBHBIX
YEJI0BEKa».

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M Ipolecc. 3apOoXKICHHUE CEJIEKUUU U JOMECTUKALUS.
VYuyenne H. W. BaBuioBa 0 MeHTpaxX MOPOUCXOKACHUS W MHOTooOpasus
KYJbTYPHBIX pacTeHUH. LIeHTphl MPOUCXOKIEHUS TOMAITHUX KUBOTHBIX. CoprT,
IOpoJia, TAMM.

CoBpeMeHHbIe METObI CeleKIMU. MaccoBblif 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OILIEHKa SKCTEpbEpa. bBIM3KOPOICTBEHHOE
cKkpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpellUBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
Otpanénnas rtulOpuamzanuss u e€ ycnexu. VCKycCTBeHHBbIM MyTareHe3 M
MOJIyYEHUE TOJIMIUIOUAOB. JIOCTHIKEHHSI CENEeKIMM pACTEHUHl, XUBOTHBIX U
MUKPOOPraHU3MOB.

buotexHonorus Kak OTpacib IMPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranuszmoB. Kiierounas
uHxeHepud. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiloHnpoBaHHE BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SWCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M 3THdeckue  npodbisembl. MO - reHeTudecku
MOJAU(PUIIMIPOBAHHBIE OPTaHU3MBI.
JleMOHCTpauuu:

[loptpersl: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmumpel w0 cxembl: KapTa «lIeHTpBI MPOUCXOXKICHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl JoMaHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuit», «OtnanéHnas ruopuanzanus», «Pabotsl akagemruka M. @. MBaHoBa»,
«lomummonausi», «OOBEKTH OuOTexHOJNOTUN», «KieTouHble KynabTypbl U
KJIOHHpOBaHue», «KoHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM».

O6opyaoBaHue: MYJISDKU IUIOA0B U KOPHETJIOAOB TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIC PACTCHUS».



JlaGopaTopHble M NpaKkTHYecKue padoTsbl:

OkcKkypcusi«OCHOBHBIE METOABl M JOCTHKEHUS CEJIEKUUH pacTeHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  Y4acTOK, B TEIUIMYHOE XO3AUCTBO, JaOOPaTOPHUIO
arpoOyHHUBEPCUTETA WA HAYYHOTO IICHTPA)».

11 KJACC

Tema 1. JBoronMoHHAas1 OHOJIOTHS.

IIpeanochlIKM BO3HMKHOBEHHUS HBOJIOLMOHHOW TEOPUHU. ODBOJIOLHUOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue >BONIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTtBa HBOJMOLMH. [laseoHTONOTMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MaJ€OHTOJOTMYECKOM JIETOMHCH, TEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxocTBO U paznuuue payH u ¢paop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PAa3NIMuUsg SMOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE. TOMOJOTHYHBIE, AHAJOTHYHBIE,
pPYIUMEHTapHBbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHE. CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeW y Bcex
OpraHU3MOB.

OpomonmonHass Teopus Y. JlapBuHa. IIpenmnocbuiki BO3HUKHOBEHUS
napBUHM3MA. J[BWOKyIIHME CWIIBI 3BOJIONUH BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE TMPU OTrPAaHUUYEHHOCTH PECYPCOB, HEOINpENEIEHHAs U3MEHYUBOCTD,
Oopn0a 3a CylIeCTBOBaHKE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Booruu (CTD) u e€ OCHOBHBIE MOJIOKEHUS.

Mukposomonus. [Tomynsnus kKak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrkytrie cuiibl ((hakTophl) 3BOJIOIMUA BUAOB B MpUpOje. MyTallMOHHBIH
npouecc ¥ KOMOWHATHMBHAas W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M JIpeud
reHoB. M30551ust 1 MUTpaLusl.

EctecTBeHHBI 0TOOp — HampaBisomuid  (QakTop >BoOMIOIUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprcniocO6IEHHOCTh OPraHU3MOB KakK pe3ynbTaT HBOMONUU. [Ipumepsr
MPUCIOCOOJIEHUH Y Oprannu3MoB. ApoMopd03bl U UIHOAAATITAIIIH.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, YKOJI0rH4ecKoe.

MaxkposBosonusi.  DopMbl  3BOJIONUM:  (PuileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh IBOTIOIMH.

[IpoucxokaeHrne OT HECIEUHATM3MPOBAHHBIX NMpeakoB. [Iporpeccupyromas
crenuanu3anus. AanTUBHAs paandalysl.

JlemoHcTpanum:



IToptpetsr: K. Jlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, @. Mromiep, A. H. Ceepuos.
Tabnuiel u cxembl: «Pa3BUTHE OPTraHUYECKOTO MUpPa Ha 3eMiie», «3apOobIlu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc»,  «Popmbl  OoppObI 32
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpToB pacTEHUN»,
«MHoroo6pazue  mopox  KUBOTHBIX»,  «llomymsmuu»,  «MyTamonHas

U3MEHUUBOCTH», «ApoMopdo3sr», «Uamoamantaumumu», «OO0mas aereHepanus»,
«/IBmxymue cuibl 3Bomonuu», «Kapra-cxema Mapmpyta nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnoco6i1eHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB M CeMsAH, KoiuieKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOONIEHUHN Yy
KUBOTHBIX», MoJeNb «OCHOBHbIE HAIPaBJICHHS 3BOJIOLUNU», 00BEMHAS MOJEh
«CTpoeHHuE TOJTOBHOIO MO3Ta TO3BOHOYHBIX».

buoreorpajguueckass kapra wwupa, KoJiekuus «DoOpMbl COXPAHHOCTH
HCKOMAEMBbIX JKMBOTHBIX W pacCTEeHHiI», wMoxaenp ammumkanus «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JSITYIIKAY», MUKponpenapat «Jlpo3opuna» (Hopma, MyTaiuu (GOpMbI KPBLIbEB H
OKpAaCKH TeJa).

JlaGopaTopHble M NpaKTHYecKHe padoThbl:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(HOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHast pabora Ne 2. «Onucanue NpuCHIOCOOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HHU HA 3em.Jie.

JloHay4yHbBIE NPENCTABICHUS O 3apOXKIAEHUU >XU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSl JKM3HUM Ha 3emiie. abuoreHe3 M mnaHcnepmus. XUMHUecKas
HBOMIONMS. AOUOTEHHBIA CUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE NOATBEPKACHUE XUMHUUECKOM dBOoIFoIMU. HavaibHble TaIbl
ouosnornyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBECHHE NPOTOKJIETKH. lIepBble KIETKM M HX HBOJIIOLMS.
@OopMHPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emuie 1o 3pam U nepuonaMm. Karapxein. Apxeiickas u
nporepo3oiickass 3pel. llameosolickas spa u €€ mnepuoAbl: KeMOpHIICKUH,
OPJAOBUKCKHM, CHITYPUMCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30lickas spa U €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ TMepuoiabl. MaJCOT€HOBBINA, HEOIE€HOBBIN,
AHTPOTIOTE€HOBBIM.



XapakTepucTUKa KiIuMara W reoJOrHYecKux MpoueccoB. OCHOBHBIE ATarlbl
ABOJIIOLMKM PACTUTEIBLHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBJIeHUE, paclBET U BEIMUPAHUE IPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHMYecKOro MHpAa Kak OTpakeHue HBOOUUU. (OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKA. AHTPOIOJIOTHS Kak HayKa. Pa3Butue npeacTaBieHuil o
MPOUCXOKIECHUN 4YelOBeKa. MeTonpl u3ydeHusi aHTpornoreHe3a. CXoAcCTBa H
pa3Iuyus 4eJI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIOBEKA.

JIBKyIue  CuIIbl (dbaxTopBI) aAHTPOIIOreHE3a. Hacnencreennas
W3MEHYUBOCTh W  €CTeCTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3  KHU3HHU,
M3TOTOBJIEHUE OPYAUN TPyAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUM ¥ BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMmenblid, Yenoek npsaMoxomdmud, YenoBek HeaHAEPTAIbCKUK, YenoBek
pasyMHbIidi. Haxoaku HCKOMaeMblX OCTaTKOB, BpPEMs CYIIECTBOBaHMs, OOJACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUsL.

YenoBeueckue pacbl. OcCHOBHble  OOJbIIME  pachl:  €BPOIEOUIAHAs
(eBpaswmiickas),  Herpo-aBcTpajoujgHas  (dKBaTOpHalbHAst),  MOHTOJOWIHAS
(a3matcko-amepuKkaHckas).  UepThl  NPHUCIOCOOJICHHOCTH  MpeACTaBHTENECH
YEJIOBEUECKHUX pac K YCJIOBHUAM CYIIECTBOBaHMS. EJIMHCTBO 4YEIOBEUECKHX pac.
Kpuruka pacusma.

JleMoHcTpan UM

IToptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmunpl u cxembl: «Bo3HukHOBeHHe CONMHEYHOM CHUCTEMBI», «Pa3BuTHE
OpraHM4eckoro mupa», «PactutenpHas  KieTka», <« KuBOTHasi  KIIETKa»,
«IIpokapuornueckas kietrka», «COBpEMEHHasi CHUCTEMa OPraHMYECKOTro MHUpa»,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YEJIIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MAJICOHTOJOTMUECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eloBeka», «JIpeBHeunmune moam», «/IpeBHue nroan», «llepBbie
COBpPEMEHHBIC JIIOAN», «HeT0BEUECKUE paChI».

Oo0opynoBanue:  mymsku — «[IpoucxoxaeHne  denoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CICIKHA WU
U300pakeHUsT KAMEHHBIX OpYAHWH IEPBOOBITHOTO YejoBeKa (KaMHH-YOIIIEPHI,
pyouna, ckpeOyia), TEOXpOHOJOrHuUecKas TaOmuia, Koyuiekuus «DopMbl
COXPaHHOCTH MCKOTIAEMbIX JKUBOTHBIX U PACTCHUII».

JlaGopaTopHble M NpaKTHYecKHe padoThbl:

[IpakTuueckast pabora Ne 1. «M3ydyeHne MCKOMAEMbIX OCTATKOB PACTECHUU U
KUBOTHBIX B KOJUICKITHASIX.



DkcKypeusi «DBOJIONUS OPraHUYecKoro Mupa Ha 3emsie» (B €CTeCTBEHHO-
HAYYHBIN WM KpPacBETYCCKUI My3eii).

Tema 3. Opranu3mbl U OKPY:KAKOIIAS Cpea.

DKoJorus Kak HayKa. 3a7auu ¥ pa3zesibl SKOJOTUH. MeTO bl SKOJIOTHYECKUX
UCCIIEOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB. BOJIHAs, HA3€MHO-BO3YIlIHAas, TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonornyeckue ¢akrtopel. Knaccudukamuss 5KoI0rMYEcKUX (PaKTOPOB:
abnoTuyeckue, OMOTHYECKHME U AaHTPOIOTeHHbIE. JIeHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abunotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucniocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKHX  (DaKTOPOB.
buonornyeckue puTMBbI.

buornueckue (bakTopshl. Buner OMOTUYECKHX B3aUMOJICHCTBUN!
KOHKYPEHIUS, XUIIIHUYECTBO, cUMON03 U ero (gopmel. [lapasutusm, xoornepaus,
MYTyaliu3M, KOMMEHcanu3M (KBapTUPAHCTBO, HAaXJICOHMYECTBO). AMEHCAJIU3M,
HeUTpaiu3M. 3HauyeHUe OUOTHYECKUX B3aUMOJEHCTBUM [UIsl CYIIECTBOBAHMS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU Tomyjsauud. (OCHOBHBIE TOKa3aTeH
NOMYJISIUU: YUCIEHHOCTh, IJIOTHOCTh, POXIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ perysius.

JleMoHcTpanum:

[Toptpetsl: A. I'ym6osbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuel u cxembl: kapra «IIpupoansie 30HbI 3emin», «Cpelbl oOUTaHUA
opranu3zMoB», «®otonepuonusm», «llomynasuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMyJISIuu HHOY30puu-Tyhenbku», «[lumieBsie nenu».

JlaGopaTopHble M NpaKTHYecKHe padoThl:

JlaGopartopnas pabora Ne 3. «Mopdosorunueckre 0COOEHHOCTH PACTEHUN U3
pa3HbIX MECT OOUTAHUSI».

JlabopatopHast pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJieyca».

[Ipaktuueckas padora Ne 2. «Iloacy€T MIIOTHOCTH NOMYJISIUN Pa3HbIX BUIOB
pacTeHUum».

Tema 4. CoobuiecTBa ¥ 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBO OpraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIlEHO3a: BHUIOBasd,
NpOCTPaHCTBEHHAsl, Tpoduueckas (numieBas). Buabl-momuHaHThl. CBs3M B
ouoLeHo3e.

DOkosiorudeckue cucreMbl (9kocucteMmsbl). [loHsiTHe 00 3KOCHCTEME W
ouoreorneHoze. @OYHKIMOHAJIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI. TMPOAYILIEHTHI,



KOHCYMEHTBI, peAYyLEeHTbl. KpyroBopoT BELIECTB U NOTOK YHEPTUHU B IKOCHCTEME.
Tpoduueckue (muiieBbie) YpOBHH DKOCHCTEMbI. [lWINEBbIE MEMU U CETH.
OcHOBHBIE TOKa3aTeId HKOCUCTEMBI. Ouomacca, HPOAYKIHUS. IKOJIOIMYEeCKUE
nUpamMuibl: TPOJAYKLUMH, YHUCICHHOCTH, OuomMacchl. CBONCTBA 3KOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISILUS, pazBuTHe. CyKIlecCusl.

[IpupoiHBIE YKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTeHHbIE ~ 3KOCHCTEMBl.  ATPOIKOCHCTEMBL.  YPOOIKOCHUCTEMBI.
buosnornyeckoe 1 X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrtop ycToumBOCTH »HKocucteM. CoxpaHeHHe
OHMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouochepnr. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
riobalbHOM 3KocHucTeMbl. [luHaMHUuyeckoe paBHOBECHE U OOpaTHas CBS3b B
ounocpepe.

KpyroBopoThl BemecTB 1 OMOT€OXUMUYECKHE ITUKIIBI 3JIEMEHTOB (yriepona,
a30t1a). 30HAIBHOCTh OHOCc(epbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUsI B Orocdepe.
['mobGanbHbIE KOJIOTHYECKUE MPOOJIEMBI.

CocymiecTBoBaHuE IIPUPOJIBI 17} YeJI0BEYECTBA. CoxpaneHnue
O6uropa3zHooOpa3us Kak OCHOBa ycToiunBocTH 6uocdepsl. OCHOBA pallMOHATIBLHOTO
VIOpaBJICHUS TPUPOJHBIMU pecypcamMu M HX UcCHoJib3oBaHue. JlocTuxeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JleMoHcTpanum:

IToptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuusl u cxembl: «[lumieBbie Henu», «bUONEHO3: COCTaB U CTPYKTYypa»,
«IIpuponubie coobmectBa», «llenn nutanus», «IKoJOTHYECKas MUPAMHIA,
«buocdepa u dyenoBek», «IKOCUCTEMA IHUPOKOIUCTBEHHOTO Jieca», « DIKOCHUCTEMA
XBOMHOro  Jjeca», «bwuorneHo3 BomoéMa», «ArpoueHos3», «lIpumepHsbie
aHTPONOTEHHbIE  BO3JCWUCTBHS Ha Mmpupoly», «Baxkheillne HUCTOYHUKH
3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHEHIIas COCTaBISAIOIIAS
ouocheprr», «DakTopsl Aerpaganuu nous», «llapaukoBsiil 3¢ dexT», «DakTopsl
paJMOAaKTUBHOTO 3arpsA3HeHust Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenue ku3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsr»,
«Kpyrosopor yriepona B Ouochepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Mojenb-anmInKauus «Tunuunele OUOLEHO3bI», Tepbapuii
«PacturenbHbIe COOOIIECTBAa», KOUIEKIIUU «bHUOlIeH03», «BpeauTenu BaxHEHITUX
CEJIbCKOXO3SIMCTBEHHBIX ~KYJIbTYp», TepOapuu M KOJUJIEKIMH pacTeHUH W
’KUBOTHBIX, MPUHAJJICKAIINE K PA3HbIM HKOJOTMYECKUM TpYIaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®epepanuu, H300pak€HUsT OXpaHSEMbIX BHUJOB
PacTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiuBalTCs TpeOOBaHUS K pe3ylbTaTam
OCBOEHHUSl  OOydalolMMHUCS IporpaMM  CcpeaHero oOuiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B CTpykType THYHOCTHBIX pPE3yJbTaTOB OCBOCHHS MpeaMera «buosorus»
BBIJICJICHBI CIICIYIOIINE COCTABIISIOIINE. OCO3HAHNE OOYYAIOIIMMHUCS POCCHUCKON
IPAKIAHCKON HACHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMNpPEIC/ICHUI0, HAJIWYWe MOTHBAllMM K  OOydYeHHI0O  OHOJIOTHH,
ICJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOSKICHHUN JUYHOCTH Ha OCHOBE
KJIFOUCBBIX I[CHHOCTEH W HMCTOPUYECKUX TPAIAMIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHHS, TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIIUXCSl PYKOBOICTBOBATHCS B CBOEH
JEATEILHOCTH [EHHOCTHO-CMBICIOBBIMH ~ YCTAHOBKAMH, TPHUCYIIUMUA CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHMs, HAIWYUE OSKOJOTMYECKOr0 IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIH U CTPOMTH KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHHS TpeaMeTa «buosorus» A0CTHraroTcs B
CIUHCTBE Y4YeOHOM ¥ BOCIUTATEJIBHOW EATEIBHOCTH B COOTBETCTBUU C
TPAJAUITUOHHBIMA POCCHICKUMHU COITMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMH [EHHOCTSMH, MPHHATHIMU B OOIIECTBE MpaBHIAMH W HOPMaMH
HOBEJICHUSI M CIOCOOCTBYIOT MPOIIECCAM CAMOIO3HAHMS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH MO3MIMH JIMYHOCTH, [aTPUOTHU3MA,
YBaXEHHUS K 3aKOHY W MPABOMOPSIKY, YEIOBEKY TPyJa M CTapIIieMy MOKOJIECHHIO,
B3aUMHOTO YBa)XXEHUsI, OEPEKHOTO OTHOIIEHHS K KyJbTYPHOMY HACIEIHIO |
TPaJMIUSIM MHOTOHAIIMOHAIBHOTO Hapoma Poccuiickoit deneparyu, npupojae u
OKpY’KaroIlei cpene.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHs ydeOHOro mpeamera «BHOTOTHS»
JOJKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00 YYAIOIINXCS PYKOBOJICTBOBATECS
cOpMUPOBAHHOW BHYTPEHHEH TMMO3UIMEN JMYHOCTH, CHUCTEMON I[CHHOCTHBIX
OpPHMEHTAIIH, TMO3UTHBHBIX BHYTPEHHHX  YOCKICHHUH, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHHCKOrO OOINECTBA, PACIIUPEHHE XU3HEHHOTO
OIBITA M OIBITA JACATSILHOCTH B MPOILECCE peau3allid OCHOBHBIX HAIpaBJICHHIA
BOCITUTATEIILHOM JIETEIBHOCTH, B TOM YHCIIC B YaCTH:

1)rpaxaaHcKoro BOCIUTAHUS:

chOPMHUPOBAHHOCTH TPAKTAHCKOMN TTO3UIMK 00YUarONIETroCss Kak aKTHBHOTO U

OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIEeCTBa;



OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKeHHE
3aKOHA U IIPaBOIIOPSIKa,

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEJIbHBIX 3a]a4, BBHIMOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3MIMIO TIO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBHS JIIOJIEH C Pa3HBIMHU YOSKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLMAJIBHBIM II0JIOKEHUEM,;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIEIOBATEIbCKUX 3a/a4, YBAKHUTEIbHOTO
OTHONIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTH K TYMaHUTAapHOW U BOJIOHTEPCKOU €S TEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUNCKOU IPaXIaHCKOMN UJIEHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpEN]
PonuHoii, ropmoctu 3a CBOWM KpaH, CBOWO PoauHy, CBOH S3BIK U KYJIBTYDY,
IIPOLIIOE U HACTOsALEE MHOTOHALIMOHAIILHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIIEHNE K IIPUPOJHOMY HACIIEIUIO U MaMATHUKAM IIPUPOBI,
JNOCTVKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHEe OWOJIOTMM, TOHMMAaHUS 3HAYEHHUS OWOJIOTMM B IO3HAHUM 3aKOHOB
MPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBa,

ujeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIyXeHHUI0 M 3aummurte OTedecTBa,
OTBETCTBEHHOCTH 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

OCO3HAaHMUE NYXOBHBIX IEHHOCTEN POCCUMCKOT0 HApOAa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOT0 MOBEICHNUS;

CIIOCOOHOCTh OILICHMBATh CHUTYalMI0O M IMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEIAM, CO3aHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuy;

4) 3¢TETHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUIA,



MOHMMaHUE YMOLIMOHATBHOTO BO3JCHCTBUS KUBOM IPUPO/IbI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSBIISTH KAUECTBA TBOPUYECKOM JINUHOCTH,

5) ¢u3nueckoro BocnuTaHUsl, (POPMHUPOBAHUSI KYJIbTYPbI 310pPOBbSI H
IMOIMOHAJIBHOTO 0JIATOIOTYYHS :

NMOHMMAaHUE W peanu3alus 37J0poBOro u Oe3omacHoro oOpa3a >KHU3HU
(3mopoBoe  mUTaHUE, COOJIOJIEHWE TUITMEHWYECKUX TMpaBUI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
AKTUBHOCTH), OEPEkKHOTr0, OTBETCTBEHHOI'O W KOMIICTCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MOHUMAaHWE IEHHOCTH TMPaBW HWHIUBUIYAIBHOTO M  KOJJIEKTHMBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsAX, YIPOXKAIOIIKX 37]0POBbIO U JKU3HU JIIOJICH;

OCO3HAHUE TIOCJICJCTBUIA W HENPHSITUS BPEIHBIX MPHUBBIYCK (YIOTpeOJICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEHHS);

6) TPy/10BOI0 BOCIIMTAHMA:

TOTOBHOCTH K TPY/y, OCO3HAHKE IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTHBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLUaIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO 1€ATE€IbHOCTD,

MHTEpEC K pazinyHbIM cepaM MpoPecCUOHAIBHON AESITeIbHOCTH, YMEHHE
COBepIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun | Pean30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIaHBI,

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUA:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIIEHHE K NPUPOJEC KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHA HKOJOTMYECKON KYJIbTYpbl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX TOCIEIACTBUNA IS
OKPY’KarOIIEN CPEBI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM M MyTed uX
pelIeHMUS,

CIIOCOOHOCTh HUCHOJIB30BaTh MpUOOpETaeMble MNPU U3YYEHUH OUOJOTUH
3HaHMSI M YMEHHS TMPU PEIICHUH MpoOJieM, CBSA3aHHBIX C PAMOHAJIbHBIM
NPUPOAONOIb30BaHUEM  (COOJIOJICHUE  MpaBWJI  TOBEACHHUS B TPUPOJIE,
HaIlpaBJICHHBIX HA COXpPaHEHHE pPABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
9KOCHCTEM, Orochepsl);



aKTHBHOE HENPHUATHEC JCHCTBUE, MNPUHOCAIIMX BpEl  OKPYXKAMOMICH
NPUPOTHON Cpelie, YMEHHE MPOrHO3MPOBATH HEOJArONPHSATHBIC JKOJIOTHUCCKHE
HOCJICACTBUS MPEINPUHUMACMBIX ICHCTBUN M IPEAOTBPAIIATh UX;

HAJIMYUE PA3BUTOIO SKOJOTMYCCKOTO MBIIUICHHS, SKOJOTHUECKON KYJIbTYPHI,
OIBITA NESATSILHOCTH IKOJOTUIECKOM HaIrpaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAaThCSI MMH B TO3HABATEIbHOW, KOMMYHHKATHBHON M COIHAILHOM
NPAKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOW IESTETBHOCTH IKOJOTUIECKOM
HAINpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

chOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOINECTBEHHOW MPAKTHKH, OCHOBAHHOIO HA THAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJHUKYJILTYPHOM MHUDE;

COBEPIIICHCTBOBAHHUE S3bIKOBOW M YHUTATEILCKOW KYJIBTYPhl Kak CpelcTBa
B3aUMOJICHCTBHS MEKIY JIFOJBMHU M IO3HAHUS MHUPA,;

NOHMMaHHe Cchenu(uKd OWOJOTMH KaK HAyKH, OCO3HaHUS €€ pojd B
(bOpMUPOBAHUN PAIHOHATBLHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEJIOCTHOTO
Hpe/ICTaBlICHUST 00 OKPY)KAIOIIEM MHpE KaK O CIUHCTBE MPHUPOJIBI, YeIOBEKa U
o0IIecTBa, B TO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MPobaeM
COXpaHEHHsI IPUPOJTHOTO PABHOBECHS;

yOeXKTEHHOCTh B 3HAYMMOCTH OMOJIOTMU JUISI COBPEMCHHOW IHBUIIN3AINHN:
obecricueHrss HOBOTO YPOBHSI Pa3BUTHs MEIHUIIMHBI, CO3[aHUE MEPCIIEKTHBHBIX
OMOTEXHOJOTHU, CIIOCOOHBIX  pemiaTh  PECypCHbIC  MPOOJEMBbI  Pa3BUTHS
YeJI0BEUCCTBA, MOMCKA MyTeH BBIXO/a M3 IIOOATBHBIX YKOJOTMYECKUX MPOOIeM H
obecrieueHuss  TepexoJa K  YCTOHYHMBOMY  Pa3BHUTHIO,  PAIHOHAILHOMY
UCIIOJIb30BAHUIO MPHPOJHBIX PECYpPCOB M (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HUY;

3aHHTEPECOBAHHOCTh B TIOJyYECHHH OWOJIOTHUECKHX 3HAHUU B IENAX
HOBBIIICHUST  O0IIel  KyJIbTYypbl, €CTECTBEHHO-HAyYHON TI'PAMOTHOCTH, Kak
COCTaBHOW 4acTH (DYHKIIMOHAIBHOW TPAMOTHOCTH OOYYarOIIMXCs, GOPMUPYEMOii
IPU U3YYECHUH OUOJIOTHH;

MOHHUMAaHHUE CYIIHOCTH METOJOB MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJb30BaTh IONyYyaeMble 3HAHUsS Ui aHalu3a u
OOBSCHEHUS SIBJICHUI OKPY)KAIOIIET0 MUpPA U MPOUCXOISIIMX B HEM HU3MCHEHHIA,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIOYCHHs HAa OCHOBE HAaydHBIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C IEJIbI0 MOIYUYCHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJB30BaTh OHONOTHYSCKUE 3HAHUS LIS
pelieHus mpoOJieM B PEATbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HaHHE IIEHHOCTH HAy4YHOW AEATeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEOBATEIbCKYIO IEATEIHOCTh HHINBHIYaTbHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30oBaHUI0, K AKTUBHOMY IMIOJYYEHHIO HOBBIX 3HAHUW MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHHUS y4eOHOro mnpeamMera «buomorus»
BKJIFOYAIOT. 3HA4YUMbIe I8  (OPMHUPOBAHUS MHPOBO33PEHUS OO0YyUYaAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIpeIMETHbIE) OOIICHAYYHBIC TMOHSATHS, OTPaKaroIINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHelu(PUKy METOJ0B IO3HAHMUS,
HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs, SIBICHHE, MPOIECC,
CHUCTEeMa, Hay4yHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKEe,  HAONIOJIEHWE,  HW3MEpPeHHe,  OKCIEPUMEHT H  JIPYrux),
YHHBEpCajbHble ydeOHble JeiicTBUs (IO3HABaTeIbHbIC, KOMMYHHKATHBHBIE,

pETYJISTHBHEIC), o0ecreynBaroIme dbopmupoBaHue (G yHKUIMOHATBHOM
IPaMOTHOCTH M  COI[MAJIBHOW KOMIETEHIIMH O0O0YyYaroluxcsi, CIHOCOOHOCTh
oOyuarommxcs UCII0JIB30BaTh OCBOECHHBIE MEXIMCUUTUTNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W  YHUBEPCAIbHBbIE Y4eOHBIE JCHCTBHS B
MO3HABATEJILHOW U COLIMAJIbHOMN MPAKTUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI IPOTpaMMbl CpeaHero oOIero
o0pa3zoBaHus TOJHKHBI OTPakKaTh:

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHBbIMU NMOo3HABaTeJbHbIMH
JelCTBUSIMH .

1)6a30Bble JIOTHYECKHE A CTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJlM3UPOBaTh  MpobJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIOJIb30BaTh IPU OCBOCHHM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(aHanu3a, CUHTE3a, CPaBHEHMUS, Ki1accu(UKaIMK, 0000IIEeHHS), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIICIATh UX XapaKTEePHbIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3H C APYTUMU HOHSATHSAMU);

ONpeAeisTh LEIH JEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICATEIBHOCTH C MTOCTABICHHBIMU LETSIMU;

WCII0JIb30BaTh OMOJIOTMYECKHUE MOHITHUS JUIsl 0ObsICHEHUS (PAKTOB W SIBICHUU
YKUBOW IIPUPOJIBI;

CTPOWTH JIOTHYCCKUE pacCyxaeHus (MHIYKTHBHBIC, JCIYKTUBHBIC, I10
aHaJIOTHH), BBIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pPacCMaTPHBACMBIX
SABJICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICIILHBIC CpencTBa JUISt MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Hl U OTHOIICHHWN B M3y4aeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaK)K€  OPOTHBOPEYHI  Pa3sHOro  poja,  BBIABICHHBIX B  Pa3IMYHBIX
UH(POPMALIMOHHBIX HCTOYHUKAX

paspabarbiBaTh ILIAH PEIIEHHS MPOOJEMBI ¢ YY4ETOM aHAIM3a MMEOLIUXCS
MaTepHalbHBIX U HEMaTePHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B J€ATEIBHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB
IEIIM, OIEHHBATh PUCKHU TIOCIIEICTBHM NEATEILHOCTH,;

KOODAMHUPOBATh W  BBIIOJHATH pPabOTy B  YCIOBHAX  PEabHOIO,
BUPTYaJbHOI0 ¥ KOMOMHHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIIEHHE TIPU PEIIEHUH KU3HECHHBIX TIPOOJIEM.

2)0a30Bble HCCJIE0BATEILCKIE el CTBHUS:

BJIaJICTh HaBBIKAMH y4eOHO-HUCCIIEA0BATEILCKON M IIPOEKTHOM IEATEIHHOCTH,
HABBIKAMH  pas3pelleHus mpoOiieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOOB PELICHHS TPAKTHYECKHUX 3a1a4, IPUMEHEHUIO
Pa3INYHBIX METOIOB IIO3HAHUS;

UCIIONIb30BaTh PAa3IUYHbIE BHIbI IEATEIBHOCTH II0 IOJYYEHHIO HOBOTO
3HAHHUS, €ro HUHTEPIpETalnH, IpeoOpa3oBaHUI0 M IMPHMEHEHHIO B y4EOHBIX
CUTYyallUsAX, B TOM YHCJIE IIPY CO3JaHUH YI€OHBIX U COIHATBHBIX POEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIUIEHUS, BIaJeTh HAYYHONH TEPMHHOJIOTHEH,
KJIFOUYEBBIMH [TOHATHSAMH M METOIAMHU;

CTaBUTh W (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NESTEIbHOCTH U KU3HEHHBIX CUTYAIUIX;

BBISIBIIATh TMPHUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyalW3HPOBaTh 3a1ady,
BBIIBUTATh THIIOTE3y €€ pEIIeHHs, HaXOIWTh apryMEHTHI JIs J0Ka3aTeabCTBa
CBOUX YTBEP)KICHHM, 3a]aBaTh apaMeTPhl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATh IOJyYEHHBIE B XOJE€ PpEIIEHHS 3adadyd pPe3yIbTaThl,
KPUTHYECKH OIIEHHBAThH MX JOCTOBEPHOCTH, MPOrHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSAX;

JaBaTh OICHKY HOBBIM CHTYallMsM, OLIEHUBATh IPUOOPETEHHBIMN OIIBIT,;

OCYIIIECTRIIATh IIEJCHANPABICHHBIN MMOWCK IMEPEeHOCa CPEICTB U CIOCOOOB
JEUCTBHS B MPODECCUOHATBHYIO CPEIY;

YMETh MEPEHOCHTHh 3HAHUS B IO3HABATEIbHYIO M IPAKTHYECKYIO OOJIACTH
KH3HEICATETbHOCTH

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HIEH, IpEIIarath OPUrHHAIbHBIE MOAXOIbI U PEIICHUS,
CTaBHUTh MPOOJIEMBI U 3aa4uH, JOIYCKAIOIINE allbTePHATHBHbIE PEIICHUS.

3) padora ¢ uHpopManueii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(pOpMAIMK (TEKCTE yu4eOHOro
nocoOusi, HAay4YHO-IIOMYJIAPHOUW JHMTEparype, OWOIOTHYECKHX CIOBApPAX H
CIIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTEpHETE), aHAIM3HPOBATH



WH(OPMAITUIO Pa3JIMYHBIX BUJOB U (OPM MPEACTABJICHHS, KPUTUYECKHA OIICHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEYHBOCTD;

(GbOopMyIMpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIC METOIbI MPHU IOUCKE W
orbope Ouonornueckoit mHGOpPMAIMU, HEOOXOIUMOM ISl BBITOJHEHUS y4EOHBIX
3aj1ay,

pUOOPETaTh OIBIT WCIOJIB30BaHHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3TUIHBIX
ITOMCKOBEIX CHCTEM,

CaMOCTOSITEILHO  BBIOMpaTh  ONTHMAIBbHYIO  (QOpMy  TIpeICTaBIICHUS
ouonornueckoit HGopmarmu (Cxembl, rpaduKH, AMarpaMMBbl, TaOIHIIBI, PUCYHKH
¥ JIpyroe);

WCIIOJIB30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeJACTBa NpH paboTe C
Owonornyeckoii uMHPOpMAIMEl: TPUMEHATh XUMHYECKHE, (u3ndyeckue W
MaTeMaTU4YeCKUe 3HaKW W CUMBOJBI, (OpPMYJIbl, ab0OpeBHaTypy, HOMEHKIIATYDY,
UCIIOJIB30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPEJICTBA
HATJISIAHOCTH,

BJIAJCTh  HABBIKAMH  pPAclO3HaBaHWUSA W 3allUTHl  WH(OpMaIuw,
UH(OPMAITMOHHON O€30TTaCHOCTH JIMYHOCTH.

OByaeHre YHHBEPCAJIbHBIME KOMMYHHUKATHBHBIMH 1€ CTBHSIMM .

1)o0meHue:

OCYIIECTBIIATH KOMMYHHUKAIIUH BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JINAJIOTe WM JUCKYCCHH IO CYIIECTBY OOCYyKAaeMoi TeMbl (YMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHTEIBHO BBIMIOJHEHUS IpeiaracMoi
3aJ1ay, YYMTHIBAaTh MHTEPECHI W COTIACOBAHHOCTH IMO3WUIUN APYTMX yYaCTHHUKOB
JMaJIora WK JUCKYCCHH);

pacno3HaBaTh HEBepOadbHBIC CpeICcTBa OOIIEHUS, TOHUMATh 3HAUYCHHEC
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYaTh KOH(IUKTHI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS M B3aMMOJCHCTBHUS, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJICH, MPOSBIIATh YBOKUTEIBHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU (hopme (hOpMyITUPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C KMCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasI 1eATeIbHOCTD:

MMOHUMAaTh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHONH ¥ WHIWBHUIYATbHOU
paboTHI MPHU penieHn OUOTOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOCHCTBHUS MPHU PEUICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJBl COBMECTHBIX JEUCTBHH C yd4éTOM OOMUX
WHTEPECOB U BO3MOXKHOCTEH KaX0r0 4jcHa KOJUICKTHBA,



NpUHUMATh LETM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JIOCTHUKEHUIO. COCTaBISATh IUIAaH JACHCTBUH,
pacnpenensiTh poiu ¢ YY4ETOM MHEHHUHM Y4YaCTHUKOB, OOCYXJAaTh pPE3YJbTaThl
COBMECTHOM paboTHI,

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJla U KaXJIOro yYacTHHKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKThI, OLEHUBATh HJAEU C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISTh TMO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYallUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKEeHNE, ObITh MHUIIUATUBHBIM.

OBiajeHre YHUBEPCATBLHBIMH PeryJSTHBHBIMHU e HCTBUSAMM

1)caMoopraHu3anmms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS [UIs BBIABICHUA NpoOJieM U UX
pelieHrs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBHIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUU I1I€JIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMX JCHCTBHUSAX M MOCTYNKAaX MO OTHOIIEHUIO K KUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENLHO OCYILIECTBISATh MO3HABATEIbHYIO JI€ATENbHOCTD, BBISABIATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a7a4l B 00pa3oBaTeIbHON
JESATEIbHOCTH U KU3HEHHBIX CUTYaIUX;

CaMOCTOSATENILHO  COCTABJIATh IUTAH pEIICHHUS NpoOsieMbl € Y4YETOM
MMEIOILIKUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

paclIMpATh paMKH Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUH;

JieNiaTb OCO3HAHHBIN BBIOOp, ApryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a penieHue;

OLICHUBATh NPUOOPETEHHBIHN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKONW SPYAULINH B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TMOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KYJbTYPHBIN YPOBEHb.

2)caMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB IIEJISIM,

BJIAJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pediieKCMH  Kak  OCO3HaHMS
COBEpILIAEMbIX JEHCTBUA U MBICIHUTENbHBIX MPOLECCOB, UX pPE3yIbTaTOB M
OCHOBaHMM, MCHOJb30BaTh MPUEMBI PEQIIEKCUU IS OLUEHKH CUTyalluH, BbIOOpa
BEPHOT'0 peLICHUS;

YMETh OILICHUBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEIICHHS O UX
CHU)KEHHUIO;



MPUHUMATh MOTHBBI M AapryMEHTbl JAPYIUX IpPH AaHAJIU3E PE3YIbTAaTOB
NEeSATENIbHOCTH;

3)npuHsATHE CeOs U IPYTHX:

MpUHUMATh ce0sl, TOHUMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA,

MIPUHAMATh MOTHBBI M AapryMEHTBl JAPYIUX TNpPH aHAJIN3E PE3YIbTATOB
NEeATENIbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYIHX HA OIMIHOKH,

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeI0BeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHble pe3ynbTarhl ocBoeHus mporpammbl COO mo Ouoioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuyecKkre A yueOHoro npeamMera «buomorus»
Hay4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEWCTBUI 10 OCBOCHMIO, MHTEPIIPETALIUU U
npeoOpa3oBaHUIO 3HAHWUM, BUBI IEATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUA U
MPUMEHEHUIO 3HAHUN B PA3IMUYHBIX yYEOHBIX CHUTyallUsiX, & TaKKe B pealbHBIX
’KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenmMerHbie
PE3YNIbTATHI PEICTABIIECHBI IO F0JIaM 00yUYeHUS.

[IpenMeTHbBIE pe3yabTaThl OCBOEHHUSA ydyeOHoro mpeamera «buonorus» ¢ 10
Kaacce NOIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTMH B CHCTEME HAay4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YyHOU KAapTUHbI MMpPa U HAay4YHOI'O MHUPOBO33PEHMS, O BKJIAJAE POCCUMCKUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTUE OUOJNOTUH, (QYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4,

YMEHHE PACKphIBaTh COJEp)KaHHE OMOJOTMYECKHX TEPMHUHOB U TOHATHMA:
KH3Hb, KIETKA, OpraHm3M, MeTabonu3M (OOMEH BEIIECTB U IMPEBPALICHUE
DHEPTHUH), TOMEOCTa3 (CaMOoperyssius), YpOBHEBasT OPraHU3aIMsl )KUBBIX CHUCTEM,
caMOBOCIIpOu3Be/IcHHE (PEMPOAYKITUS), HACIEICTBEHHOCTh, K3MCHUUBOCTh, POCT U
pas3BUTHE;

yMEHUE W3JIarath OWOJIOTHYEeCKHe Teopun (KJIETOYHAsi, XPOMOCOMHas,
MyTaI[MOHHAsl, LEHTPaJbHAs JOrMa MOJICKYJIApHOM Owuosoruu), 3akonbr (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HMEHTpax MHOTOOOpas3us u
NPOMCXOXICHUS KyJIbTypHbIX pactenuii H. V. BaBuiosa), onpenensts rpaHuUIlbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BIIaJIETh METOJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOIOICHUE U
OIIMCAaHUE >KUBBIX CHUCTEM, IPOLIECCOB U SIBICHUM, OpraHU3alus U IIPOBEICHUE
OMOJIOTUYECKOTO  OSKCIEpPUMEHTa,  BBIABW)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIYy HCCIEAYyeMbIMU BEIUYMHAMHU, OOBSCHEHUE MOJYYECHHBIX



pPE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSITHH, TEOPUW W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB,;

YMEHHE BBIJICIIATH CYIISCTBCHHBIC NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT U
DYKapHOT, OJHOKIIETOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M IMPEBPAICHUS JSHEPTUU B KJETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO ¥ JHEPreTHYecKOro oOMEeHa, XEeMOCHHTE3a, MHTO3a, Melo03a,
OIUTOJIOTBOPCHMSI, PAa3MHOXKCHHS, WHIUBUIYAJLHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSAThH IMOJTYYEHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
MIPOIIECCOB M SIBJICHUH, JUIS MPUHATHS MPAKTHUYSCKUX PEIICHUN B TOBCETHEBHOM
KU3HU C LEeNbl0 oOecredeHus: Oe30MacHOCTH CBOETO 3[0POBBS M 30POBbS
OKPYXKAIOIIUX JIFOACH, COOIOIEHNST HOPM IPaMOTHOTO IOBEJICHUS B OKPY KAFOIICH
MIPUPOAHON cpele, MOHUMaHWE HEOOXOIMMOCTH HCIOJb30BaHUS JTOCTHKCHUHN
COBpEMEHHOW  Owoyornu W OWOTEXHOJOTMH M1 PalHdOHAIBHOTO
MIPUPOAOIIOTH30BAHNS;

YMCHHE peIlaTh »dJEMEHTapHbIe TCHETHYECKHE 3ajaud Ha MOHO- |
TUTHOPUIHOE CKpEIIMBaHUE, CIEIUICHHOE HacleJOBaHUEe, COCTaBJIATh CXEMBI
MOHOTHOPHIHOTO CKpPEIIWBAHMS IS TpEICKa3aHWs HaclIeOBaHUS MPU3HAKOB Y
OpPraHU3MOB,;

YMCHHE BBITIOJIHATH Ja0OpaTOpPHBIE W TPAKTHYECKHE padOTHI, COOMIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM,

YMEHHE KPHTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJCpP)KaHWs, BKIIOYAIOIIYI0 TICEBIOHAYYHBIC 3HAHHS U3
pa3IMYHBIX UCTOYHMKOB (CpeIcTBa MacCOBOW MH(GOPMAIIMH, HAYYHO-TIOMYJISIPHBIC
MaTepuajbl), STHYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBaHHN B OHOJIOTHH,
MEUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO0371aBaThb COOCTBEHHBIE ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
0006m1ast Ouosornyeckyro MHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MIOHATHHHBIN armapaT OMOJIOTHH.

[IpenMeTHBIC pe3yJabTaThl OCBOCHUS y4eOHOTro mpeamera «buosnorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHWH O MECTE W PO OWOJIOTHMH B CHCTEME HAyYHOTO
3HaHMS €CTCCTBCHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAayYHOH KapTHHBI MHpa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHHCKUX M
3apyOCKHBIX yUEHBIX-OHMOJIOTOB B pa3BUTHE OWONOTHH, (QYHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKA IS PEIICHUS )KU3HECHHBIX 3a/1a4;

YMEHHE pacCKphIBATh COJICP)KAHHE OHOJIOTHYCCKUX TECPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJIALKMSA, TeHOMOH I, dBOJIOIMS, ABWKYIIHE CHiIbl ((haKTOPHI) IBOJIIOIUH,
MIPUCTIOCOOJICHHOCTh OPraHU3MOB, BH000pa30BaHME, JKOJOTHYECKHE (HaKTOPHI,



DKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHThI, IEMU IUTaAHU,
9KOJIOTUYECKas MUpaMuia, OuoreoreHo3, ouocdepa;

YMEHHE WU3JIaratb OHOJOrMYecKue Teopun (IBOJIOIMOHHAs Teopus U.
JlapBuHa, CHHTETHYECKAash TEOPHUS HBOJIIOLHMHU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apogmsimeBoro cxonctBa K. M. Bapa, depenoBaHms rIaBHBIX HaIlpaBiICHUN |
nyteit sBomormu A. H. CesepuioBa, yuenuss o o6uochepe B. U. Bepnanuckoro),
OTIPECIISITh TPAHUIIBI HX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIAJICTh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIOICHUE U
OIMCAHHME YXKUBBIX CHUCTEM, MPOIIECCOB M SIBJICHHWM, OpraHW3amus W IPOBCICHHC
OMOJOTUYECKOTO  OJKCICPHMEHTA,  BBUIBM)KCHHE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCIEAYEMBIMA BEJIWYMHAMHU, OOBSCHEHUE TMOJYYCHHBIX
pPE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSITHH, TEOpPUW M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3Yy/IbTaTOB,;

YMEHHUE BBIICIATh CYIIECTBECHHBIC TPH3HAKU CTPOCHHUS OMOJOTHYCCKHUX
OOBEKTOB.: BHIOB, TMONMYJALHMA, MPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB. HACJEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPHUCTOCOOIECHHOCTH
OpPTaHM3MOB, JEHCTBUS OKOJOTHMYECKHX (DAKTOPOB HA OpraHU3MBI, MEpeHoca
BEIIECTB M IOTOKA JHEPTHMH B DKOCHUCTEMAax, AaHTPOIOTEHHBIX H3MCHCHUH B
IKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEMIECTB W OHOTC€OXMMHYECKHX
LIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH MOJYYCHHBIC 3HAHMS JUISI OOBSICHEHHSI OMOJOTHYECKHX
MIPOLIECCOB M SIBJICHUH, JUISl MPUHATHS MPAKTHUYSCKUX PEIICHUN B MOBCETHEBHOM
KU3HU C LEeNbl0 oOecredeHusi OEe30MacHOCTH CBOETO 30POBBS M 370POBbS
OKPY>KaOIIUX JIFOJIeH, COOIOICHHSI HOPM TPaMOTHOTO TTOBEJICHUS B OKPYIKAIOIICH
NPUPOJTHON Cpelle, TMOHUMaHHE HEOOXOTWMOCTH WCIOIb30BAaHUS JTOCTIKEHUHN
COBPEMEHHON OMOJIOTHH ISl pAIlMOHATLHOTO MPUPOIOIOIE30BAHHUS;

YMEHHE peliaTh JJIEMEHTapHBIE OMOJOTUYECKUE 3a/1ayH, COCTABISATH CXEMBI
IepeHoca BEIIECTB M SHEPTUU B IKOCHCTeMax (LEMH TUTaHHS);

YMEHHE BBINOJHATH JIA0OpATOpPHBIE M TPAKTHUECKHE padOThI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM,

YMCHHE KPHTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJIEpP’KaHUs, BKJIIOYAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeIcTBa MacCOBOW MH(GOPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  pacCMaTpWBaTh  TJIOOANBHBIC  JKOJIOTMYCCKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOIICHHS,
00o06m1ast Ouosornyeckyro HHGOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MIOHATHHHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne n/n P Konrtpoabnsie | IlpakTHueckue (undp )
NporpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTsl padoTsl
pecypcest
Bubmorexa LIOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M KX OPraHU3aIHs 1 bu6mmorexa OK
P o https://m.edsoo.ru/7f41c292
. Bubmorexa LIOK
3 XVMHUYECKUH COCTaB U CTPOCHUE KIETKH 8 1 1 https://m.edso0.ru/7f41c292
bubmmoreka [JOK
4 K 1
HBHEICATEARHOCTD KIeTIH 6 https://m.edsoo.ru/7f41c292
5 Pa3MHOKeHME 1 HHIUBUIYaIIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M MI3MEHIMBOCTH 8 1 15 Bubmmorexa LIOK
OpraHu3MoB ' https:/m.edsoo.ru/7f41c292
7 Cenexnust opraHn3MoB. OCHOBBI 3 1 bubmorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmrorexa [JOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 5



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

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jieioB 1 TeM uugpoBbie
Ne n/m P Kourpoabnsbie | Ilpakrnueckue (uupp )
MPOrpaMmbI Bcero o0pa3oBaTe/bHbIe
pa6oTsl padoThI
pecypcsl
Bubmorexa LIOK
! IBOIMOUHOHKAs GHONOTHS 9 . ! https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 1 05 Bubmorexa LIOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmmroreka [JOK
1
3 OpranH3Mbl  OKpyXaiOWAs CpeAa S https://m.edsoo.ru/7f41cc74
Bubmmorexka [JOK
4 6 9 1
Coo011ecTBa ¥ IKOJIOTHIECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
Bbubmmorexa [JOK
5 Peseproe spev 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 25



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




IHOYPOYHOE NINTIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KosinuecTBo yacos

Bcer KoHTpoabHbI
(] e padoTsl

MpakTUyeckn
e padoThI

Hara
H3YYeHHn
|

DJeKkTpoHHBIE H(pPOBLIe 00pa3oBaTeIbHbIE
pecypcbl

Buomnorus B
cUCTEMe HayK

Bubnuorexa [JOK
https://m.edso00.ru/863e6122https://m.eds00.ru/863e63
2a

MeTo1bI MO3HAHUS
JKUBOH MPUPOJBL.
IIpakTnueckas
padora Ne 1
«/cnonp3oBanue
Ppa3IUYHBIX
METOJIOB IIPH
HU3YyYEHUU
OHOJIOTHYECKUX
00BEKTOB»

0.5

Bubnmoreka [{OK https://m.edsoo.ru/863e6122

buonoruueckue
CHCTEMBEI,
TIPOLIECCHI M UX
H3y4YeHue

Bubnmorexa LIOK https://m.edsoo.ru/863e6564

XHUMHYECKHIA
COCTaB KJICTKH.
Bonmau
MHUHEpaJIbHbIE COJIH

Bubaroreka ITOK https://m.edsoo.ru/863e674e

Bbenku. CocraB u
CTpoeHue OeKoB

bubmmoreka L{OK https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

DepMeHTH —
OuoJIOTHYecKHe
KaTaIu3aTophl.
JlaboparopHas
padora Ne 1
«3y4enne
KaTaIUTHIECKON
aKTHBHOCTH
¢bepmenToB (Ha
MPUMEPE aMHJIa3bl
WITH KaTaja3bl)»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

VrieBobl.
JIunuaet

bubnmoreka [{OK https://m.edsoo.ru/863e6870

Hyxennossie
kucnoTel. ATD

bubnmoreka LIOK https://m.edsoo.ru/863e6d5c

Hcropus u metoast
H3y4eHHs KIETKH.
Knerounas Teopus

bubnmoreka LIOK https://m.edsoo.ru/863e6e88

10

Kitetka xax
LIETTOCTHAS KHUBAsI
crucTeMa

11

Ctpoennue
3yKapHOTHYECKOI
KIIETKH.
JlabopatopHast
pabota Ne 2
«M3yuenne
CTPOCHUS KIETOK
pacreHui,

0.5

Bubnmorexa [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e716

12

13

14

JKUBOTHBIX, TPHOOB
" OaKTepHii Mo
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpoOTIpernaparax
W UX OITMCaHUE»
OOMeH BeIecTB
WK METa00JIn3M
doTocHHTE3.
XemocuHTEe3
DHepreTuYecKuit
o0OMeH

bubnmoreka LIOK https://m.edsoo.ru/863e766¢

bubnmoreka LIOK https://m.edsoo.ru/863e7c98

Bubnroreka I{OK https://m.edsoo.ru/863e7aae

15

JKHU3HEHHBIA IIUKIT
Kietkd. Jenenune
KJIETKH. MHTO3.
JlaGoparopHas
pabora Ne 3
«Hab6monenne
MHTO3a B KJIETKax
KOHYHKA KOPEIIKa
JTyKa Ha TOTOBBIX
MHKpOIIpenaparax»

0.5

bubmmoreka [{OK https://m.edsoo.ru/863e7dc4

16

Buocunres Genka.
Peakius
MaTpUYHOTO
CHHTE3a

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

17

Tpancusuus —
OorocuHTe3 OeKa

bubnmoreka [{OK https://m.edsoo.ru/863e796e

18

Hexnerounsie

bubnuoreka [{OK https://m.eds00.ru/863e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

(OpMBI KHU3HH —
BHPYCBI

19

20

Dopmsl
Pa3MHOXKEHUS
OpraHu3MOB

Meiio3

Bubaunoreka ITOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
le

Bubnmorexa L{OK https://m.edsoo.ru/863e7f4a

21

O6pasoBaHue 1
Pa3BUTHE MOJIOBBIX
KJIETOK.
OmI010TBOPEHHE.
JlaboparopHast
pabora Ne 4
«3yuenne
CTPOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIperapaTax»

0.5

bubnmoreka L{OK https://m.eds00.ru/863e81b6

22

WNumuBuyansHOE
pa3Burue
OpraHM3MOB

bubnuoreka [{OK https://m.eds00.ru/863e8436

23

I'enernka — Hayka
0
HACJIeJCTBEHHOCTU
¥ U3MEHYHBOCTH

bubnmoreka L{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTHU
HacJIel0BaHMs
MIPU3HAKOB.
MoHorubpunHoe
CKpeIIBaHHE

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

JurnbpunHoe

bubnmoreka [{OK https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

CKpeIIMBaHHUE.
3aKkoH
HE3aBUCHMOTO
HacJIeI0BaHMs
MPU3HAKOB
Crernnerroe
HacJleI0BaHNe
MIPU3HAKOB.
JlaGoparopHas
padora Ne 5
«3y4enne
pe3ynbpTaToB
MOHOTUOPUAHOTO U
JTUrUOPUAHOTO
CKpEIHBaHUSA Y
Ipo30(huIbl Ha
TOTOBBIX
MHKpOIIpenaparax»

0.5

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

27

I'enernka nona.
Hacnenosanue
MIPU3HAKOB,
CLIEIJICHHBIX C
MOJIOM

Bubnunoreka I{OK https://m.edsoo.ru/863e8c60

28

H3meHunBOCTS.
HenacnencreenHas
HU3MEHYUBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenue

0.5

Bubnmnoreka [{OK https://m.edsoo.ru/863e8efe



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

MO (QUKAIINOHHOH
HU3MEHYUBOCTH,
MIOCTPOEHHUE
BapUALHOHHOIO
psanau
BapHaI[MOHHON
KpHUBOI»

29

Hacnencrsennas
HN3MEHYUBOCTb.
JlaGoparopHas
padora Ne 7.
«AHanu3 MyTanui
y Apo30(}uIbI Ha
TOTOBBIX
MHKpOIpenapaTax»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

30

T'eHeTnka yenoBeka

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31

PesepBHbIit ypok.
O60061IeHue 10
TeMe
«HacneacTBeHHOCT
b ¥ I3MEHYHBOCTH
OpraHU3MOB»

32

Cenexuus KaKk
HayKa H IpOIecc

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

33

Metoapl u
JIOCTUXKCHHUS
CEeJEeKINU
pacTeHuit u
JKUBOTHBIX

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



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

BbuorexHomorus

34 KaK 0Tpaciib 1 bubnmoreka [{OK https://m.eds00.ru/863e9336
MIPOU3BOJICTBA
OBIIEE KOJIMYECTBO
YACOB I1O 34

TIPOI'PAMME



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

11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
No Jara uudpoBbie
Tema ypoka Kounrpoabusie | IlpakTuuyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsl
pecypcsl
1 DOBOJIIOIMS U METO/1bI €€ N3yUeHHS 1 bubmaorexa [IOK
h A o https://m.edsoo.ru/863ea20e
2 UcTopust pa3BuTHS ITpeICTaBICHAN 1 Bubnmorexa LIOK
00 3BOIOIINH https://m.eds00.ru/863e9570
bubmmoreka [JOK
M 1
3 HKPOSBOIOTHLL https://m.edsoo.ru/863e9cle
Tlomynsiuus Kak neMeHTapHast
€IMHMILIA BUJIA U SBOJIIOIHH.
4 Hi(io ato HZ.:DI aGora Ne 1 1 05 BuGmrorera LIOK
PaTOpHai p - ' https://m.edso0.ru/863e99c6
«CpaBHEHHE BUIOB II0
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JBroKy1me cuiibl (31eMeHTapHbIe 1 bubmotexa [IOK
(hakTOpBI) IBOIIOLIH https://m.edsoo.ru/863e9da4
. Bubnmnorexa LIOK
6 E 0 1
crectsernii 0160p i ero Gopm! https://m.eds00.ru/863e9ed0
Pe3ynbTarsl 3BOIOIMH:
MIPUCTIOCOOICHHOCTh OPIaHM3MOB H
7 BH000pa3oBanue. JlaboparopHas 1 05 bubmmorexa LIOK
pabora Ne 2 «Onrcanue ' https://m.edsoo.ru/863e9fde
HPHCIOCOOICHHOCTH OpraHu3Ma H eé
OTHOCHUTENIBHOTO XapaKTepa»
8 Hampasnenus u nytu 1 Bbubnmmorexa LIOK

MaxKpO3BOJIIOINHA

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



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

HeO6paTHMOCTL OBOJJIIOIUH

MCTOpI/IH JKM3HH Ha 3eMJIe U METOIbI

10 p
e€ U3yueHUs

1 I'unore3sl NPOUCXOXKIEHUS KU3HU bubmuorexa HOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazButue xxn3Hu Ha 3emiie 1o spam u bubmuotexa [IOK

12
nepruoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TallbI 3BOTIOLHU
PaCTHUTENBHOTO U )KUBOTHOTO MHUpA.

13 IIpaxtuueckas padora Ne 1 05 bubmuotexa JOK
«M3y4eHne NCKOTIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHH M )KUBOTHBIX B
KOJUTCKIIHSAX»

14 CoBpeMeHHasl cucTeMa bubnuorexa [JOK
OpPraHUYEeCcKOro Mupa https://m.edsoo.ru/863ea48e

bubmuoreka [JOK

15 DBOJIIOLHSA YeJIOBeKa (aHTPOIOTEHES) https://m.eds00.ru/863eac2c

16 JBrkymme cuitbl ((pakTopsr) bubmoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/INH SBOJIOLHU
YeloBeKa

18 UenoBeueckue packl M IPUPOTHBIE Bubnmnorexa LIOK
aJZlanTaluy 9eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBubiii ypok. O6o001IEeHHE 11O

19 TeMe «BO3HHKHOBECHHE U Pa3BUTHE
JKM3HHU Ha 3emie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 00UTaHUS U DKOJIOTHYECKUE bubmuorexa [JOK



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

(hakTophl

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

AbuoTtryeckue GpaxTopsl.
Jlaboparopuast padora Ne 3.
«Mopdonornueckre 0coOeHHOCTH

22 PacTeHHI U3 pa3HBIX MECT 0.5 bubmmorera LIOK
https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KoJIeyca»
Bubmnoreka [IOK
23 Buomicexne Gaxropet https://m.edso0.ru/863eb348
DKOJIOTrIYecKUe XapaKTepPUCTUKH
nonynsuun. [Tpaktuyeckas pabora
24 Ne 2 «I1oacuéT IUI0THOCTH 0.5
MOMYJSIIKI Pa3HBIX BUIOB
pacTeHui»
25 Coo0luiecTBa OpraHu3MOB — bubnmuoreka [JOK
6uoLeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmorexa [IOK
(9KOoCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBbIE TOKA3aTENIU IKOCUCTEMBL.
27 DKOJIOTHYECKUE TUPAMHUIBI. bubmorexa IIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa sKocucrem. Cykueccust
28 IIpupoaHsie 3KxOCHCTEMBI
29 AHTpPOTIOT€HHBIE SKOCHCTEMBI
30 Buocdepa — rimobaneHas bubmoreka [IOK
JKocucTeMa 3eMiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmorexa LIOK

ouocdepsr

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1
33 CocyecTBOBaHUE IPUPOJIBI U 1 bubnuotexa LIOK
4yeJI0BeYecTBa https://m.edsoo.ru/863ebale
PeseprHblii ypok. O0001IEeHHE TEMBL
34 «Coo0111eCcTBa U DKOJIOTHYECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

IIPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus / ITaceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Tlox
pen. [laceunuka B.B., AkuronepHoe o6mectBo «M3narenbctBo «IIpocBemenue»
* buonorus, 11 knace/ INaceunuk B.B., Kamenckuii A.A., Py6oiios A.M. u apyrue
/Mon pen. Ilaceunuka B.B., AxunonepHoe o61mectBo «M3marenbcTBo

«IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIbI IJIs1 YUUTEJA
O6mas 6uosorusi. bazoseiit ypoens. 10-11 kinacc. Meroauueckoe mocooue

[Taceunuk B.B. «JIunus xu3an» uzgarenbcrba «IIpocsemenne»

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

JIABOPATOPHBIE PABOTbI
HTTPS://CONTENT.EDSOO.RU/LAB/SUBJECT/1/

BUAEOYPOKU HTTPS://RESH.EDU.RU/
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