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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYIO OCHOBY IS
ompeneeHus] MOAX0A0B K (hOPMHUPOBAHUIO COACPIKAHUSA Y4EOHOTO TpeaMeTa
«buonorus» cocraBunu: KoHuenrtyanbHbele nosoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJEpKaHUsl, pEe3ylbTaTOB OOy4YeHUs U
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHHKOB, MOJIOKEHHUS 00 OOIIUX
HeIsIX M MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpasoBanusi B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUS O crierudrke OMOI0THH, €€ 3HaYCHUU B TIO3HAHUU KHUBOM TIPUPOJIBI
U o0ecreueHUH CYIIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENICHbl OCHOBHbIE (YHKIIMHU MPOTPAMMBI IO
OMoJIOTHU U €€ CTPYKTYpA.

[Iporpamma mo Ouosioruu Aa€T TpEeACTaBICHHE O MeNsIX, o0 oOmen
CTpaTeruu OOYy4YeHMs, BOCIHUTAHUSA M Pa3BUTUA OOYYalOIIMUXCS CPEACTBAMHU
yueOHoro mnpenmera «buosorus», omnpeaenser oO0sg3aTENbHOE IPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHue 10 pas3feiaM U TeMaw,
PEKOMEHyEMYIO IOCJIEI0OBATEIbHOCTh H3Yy4Y€HUsd Y4YeOHOro Marepuana ¢
y9€TOM  MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX  CBS3€H,  JIOTHKHA
00pa3oBaTeNbLHOTO MPOoILIecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYarommXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METaNpEeAMETHBIM U TPEAMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHOMN
NeATEeIbHOCTH/Y4eOHbIX JEeUCTBUN O0YyYaromMXCcsl MO0 OCBOEHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorum (10-11 xmaccel, 0a30BBIi YpPOBEHB)
peanu30BaH MPUHIUMI MPEEMCTBEHHOCTH B HW3yYE€HHMHM OUOJOTUM, Onaromaps
YyeMy B HEH MpPOCMATPUBAECTCS HAMNpPABICHHOCTh HA pa3BUTHE 3HAHUMH,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPUEHTAlMA  JIMYHOCTHU,  DKOJOTUYECKOTO  MBIIUICHHUS,
IIPECTAaBICHU O 370pOBOM 00pasze >KU3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyxaromen npupomHon  cpeae. I[loatromy Hapsgy € U3ydYEHHUEM
00111€0M0JIOTUUECKUX TEOPHM, a TaKKe 3HAHUM O CTPOCHHUM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme Mo OWMOJIOTHU YAEJIEHO BHUMAHHUE WCIIOJIb30BAHUIO TOJYYCHHBIX
3HAHWH B TIOBCETHEBHOM JKU3HM JIJIS1 PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YHCJIE:
OpoQUIaKTUKKA  HACJHEACTBEHHBIX  3a00JI€BaHUW  YEJIOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUs AKOJIOTUYECKHU



L[EJIECOO0PA3HOr0 MOBEICHUS B OKPY’KAIOIIEH NPUPOAHOM Cpene, aHaiau3a
BIIUSIHUSL XO3MCTBEHHOM JEATEIbHOCTU YEJI0OBEKA HAa COCTOSIHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHME BHHUMAHHS K  TPHUKIATHOU
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEO0OXOAMMOCThIO 00€CTIEUEHUs YCIOBHUM MU pEUICHUs] OJHON M3 aKTyaJlbHBIX
3aa4 IIKOJIBHOTO OMOJOTHMYECKOro OO0pa3oBaHMs, KOTOpas MperoJiaraet
dbopmupoBaHre y 00yJarOIIUXCsl CIIOCOOHOCTU aaNTUPOBATHCA K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa oOecnieunBaeT (HOPMHUPOBAHKE Y OOYUAIOMIMXCS TPEACTABICHUN O
HAay4YHOU KapTHHE MHUpa, paclmpseT U 00001IaeT 3HaHUs O KHUBOU TIPUPOE, e€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aIlMy U DBOJIOIMH, CO3TAET
yCIIOBUS JUJIsi: TIO3HAHUSA 3aKOHOB JKMBOM  MPUPOJBI, (HopMuUpoBaHUS
(YHKIMOHATBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3o0macHoro oOpasa
KU3HHA, DKOJOTHYECKOTO MBINUICHHS, IIEHHOCTHOTO OTHOIICHHUS K IKHBOH
MIPUPOJIE U YETIOBEKY.

Bonpmoe  3Haduenwe  OWOJIOTHST  MMEET  Takke JUIA  PEHICHUS
BOCIIUTATEIBHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oomiero obOpa3oBaHMs,
conpanu3anuu olydvaromuxca. M3ydenne OMOIOTHM OOECIEUMBAET YCIOBHS
TSt dbopmupoBaHUs WHTEJUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX |
UH(OPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJBTYpPhl, CIOCOOCTBYET
WHTErpalud OMOJIOTHYECKUX 3HAHUU C MPEACTaBICHUSMU W3 JAPYTUX YU4EOHBIX
IpEeIMETOB, B YaCTHOCTH, (u3uku, xumun u Treorpaduu. HaszBanHbIe
MOJIOKEHUST O TpeaHa3HaYeHUuU ydeOHoro mnpeaMera «buosorus» cocraBuiu
OCHOBY ISl OMNpEAENICHHUS TMOAXOJ0B K OTOOPY U CTPYKTYPUPOBAHHUIO €r0
coJiepKaHusl, MPEICTABIEHHOTO B IPOrpaMMe 0 OUOJIOTHH.

OTt60p conepxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH € MO3UIMUH KYJIbTypOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs: JOJDKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAUUMBIC IS
dbopmupoBaHusi OOIIEH KyJIbTYpbl, OMNPEHCIAIONINE aJCKBATHOE TIOBEJCHUE
YeJIoBeKa B OKPYIKAroIIeH MPUPOIHON cpejie, BOCTpeOOBaHHBIC B TIOBCEIHEBHOM
KU3HHA U TIPAKTUYECKOMN nearenbHOCTH. Oco00e MEeCTO B 9TOM CHCTeME 3HAHUM
3aHUMAIOT DJIEMEHTBI  COJEp)KaHUs, KOTOpbIE CJIY>KaT OCHOBOM IS
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTHHE MHUpa M I[IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
TYMaHHM3aIlu1 OMOJIOTUYECKOT0 00pa3oBaHMUsI.

CtpykTypupOBaHUE COAEpX)aHUs y4eOHOTO Marepuaia B Iporpamme o
OMOJIOTUU OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUM 00



OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3ALMH
¥ SBOJNIONMHU. B COOTBETCTBUM C 3THM B CTIPYKType Y4YeOHOTrO MpeaMeTa
«buronorus» BBIAEIEHBI CIENYIOIINE COAEPKATEIbHbIC JINHUU: «bHOJorus Kak
Hayka. MeTojipl HaydHOTo To3HaHus», «KieTka kak Ouosjornyeckas cucteMa,
«Opranu3m kak Owuonoruueckas cuctema», «CucreMa u MHOrooopasue
OpPraHUYeCcKOT0 MHpPa», «IBOJIOIUSA JKUBOU MTPUPOJB», «IKOCUCTEMBI H
IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lens u3ydenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIAJICHHE OOYYaIOIUMHCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid KUBBIX CHCTEM pa3HOrO0 paHra W NPUOOpPETEHHE YMEHUM
WCTIONB30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACHCTBUI B OTHOIIEHUU OOBEKTOB
KUBOUW TIPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHrue 1enu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOCHHME O0YYaIOIIMMHUCS CHCTEMbl 3HAHMA O OMOJOTMYECKUX TEOPUSX,
VUYECHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIyXKalluxX
OCHOBOM 11711 pOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAYYHOTO I[I0O3HAHUS, CTPOEHWH, MHOrO000pa3uu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM PAa3HOTO YPOBHS OpraHU3allid, BBIIAIOLIUXCS
OTKPBITUSIX ¥ COBPEMEHHBIX MCCJIEAOBAaHUAX B OUOJIOTHH;

dbopMupoBaHrEe y 00y4aIOIUXCSl MO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B MpOIlECCe aHadu3a JAAHHBIX O MyTSAX Pa3BUTHUS B
OMONIOTUM HAYYHBIX B3IJISAOB, UACH U MOJXOJOB K U3YyUYEHHUIO KUBBIX CHUCTEM
Pa3HOIO YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydalwluxcs oO0mel KynbTypbl, (YHKIMOHAIbHOU
IPaMOTHOCTH, pa3BUTHE YMEHHMM OOBSCHATH UM  OIICHUBATH  SIBJICHUS
OKPY’>KAIOLIEr0o MHpa >KUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIbBITA,
MOJTYYEHHBIX TTPU U3YYEHUU OUOJIOTUH;

(dopMHpoBaHUE Yy OOYYAlOLIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYECHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOW IEATEIBHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTaHNE YOEXKAEHHOCTA B BO3MOKHOCTU TIO3HAHUS YEIIOBEKOM SKHBOM
IPUPOJIbI, HEOOXOJAUMOCTH OEpeKHOTO OTHOIICHUS K HeHW, coOMroaeHus
ATUYECKUX HOPM IPU NMPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHU;

OCO3HAHHWE IIEHHOCTH OMOJIOTUYECKMX 3HAHWM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEeHNe MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHON >KU3HU
JUJT OLICHKH TTOCJIEICTBUM CBOEU JAEITEIIBHOCTH IO OTHOIIEHUIO K OKPYKAIOIIEH



cpene, COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHHWE M COONIOJICHHE Mep
poIITaKTHKA 3a00I€BaHUT.

B cucreme cpennero oOmero oOpa3oBaHus y4eOHBIM MpeaMeT
«buonorus», uzydaempli Ha 0a30BOM YpOBHE, SBISETCS 00s3aTE€IbHBIM
y4eOHBIM MTPEIMETOM.

Jlnst w3ydenumst Owojornd Ha 0a30BOM ypOBHE CpPEIHETrO O0O0IIero
obpazoBanus oTBoauTca 68 yacos: B 10 kimacce — 34 vaca (1 4yac B Henelnw), B
11 xnacce — 34 gaca (1 yac B HezleIIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIocOpHeil, ITHUKON, ACTETUKOW U
npaBoM. Ponp Ouonoruu B (OpMUPOBAHWU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meroapl TO3HAHUS SKUBOM MpuUponabl (HAOMIOEHUE, JKCIEPUMEHT,
omnHCcaHWe, H3MEpeHue, Kiaccuukanus, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JleMmoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktruueckas padora Ne 1. «Mcnonb3oBaHHE pazIUYHBIX METOJOB IMPHU
U3y4YE€HUU OMOJIOTMUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4eHUsS OHOJIOTHUHU.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiicTBa OmocHcTeM U HX pa3HooOpazue. YpPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
MTOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTeOIICHOTHICCKHA ),
Oonoc@epHbIi.

JemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TIPU3HAKK KU3HW», «YPOBHU
OpraHU3alUU KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTAB KJIETKH. XUMHUYECKHUE DJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boa 1 MuHEepaibHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. llomnep:xkanue
OCMOTHUYECKOT0 Oananca.

benku. CoctaB u crpoeHre 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble M 3aMEHMMbIE AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OETKOBOI MOJIEKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U



YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonorumueckue
(GyHKIIH OEIKOB.

®epMmeHTHl — Ouosioruueckue Karamuzatopbl. CTpoeHue QepMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuudpuyHoctb. Kodepmentsl. ButaMuHbI.
O1nuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYrieBomapl: MoHOcaxapuabsl (TJIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapuiel  (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TJIUKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmuuepuanl, ¢GochoNUnuabl, crepouasl. [ uapoduibHO-
rupodoOHbIle cBoiicTBa. buonmornyeckue QyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJOB, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dyHkumu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[utonoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAEH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHHS
KJIETKHU.

Knerka kak menoctHas >kuBasi cucrema. OOIIMe TMPU3HAKK KIIETOK:
3aMKHyTas HapyxHasi MmeMOpana, MmonekyJsbl JJHK kak renernueckuii ammapar,
cUcTeMa CMHTe3a OeJKa.

Tunsl kieTok: 3ykapuoTHyeckas M Hpokapuotuueckas. OcoOeHHOCTH
CTpOoeHHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KiIETKHM. OCHOBHBIC OTJIMYHUS PACTUTENIbHOM, >KUBOTHOMW M
IrpUOHON KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIMKC,
ux (Qysakmuu. [lnasmatudyeckas w™emOpaHa, e€ cBoiicTBa HW  (DYHKITUH.
[urorazma u e€ opranouasl. OgnomemOpannbie opraHounbl kietku: JIIC,
anmapatr  [onbmxu, 1sm3ocomsbl. [loyaBTOHOMHBIE — OpraHOMABI  KJIETKH:
MUTOXOHAPUH, TIACTUABI. [IporcxokaeHne MUTOXOHAPUM W muiacTua. Buubl
mactua. HemeMOpaHHble OpraHOUIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMY OPraHOMAOB KIETKU. BKitoueHus.

Snpo — peryasTopHbiii HeHTp KieTku. CTpoeHue sapa: siaepHas 0o00yiouka,
KAapHOILIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupone», «PacnpeneineHne XuMHUUECKUX JIEMEHTOB B JKUBOUW MPUPOEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJeKynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIbI
oenka», «Ctpoenne pepmentay, «Hykinennossie kucinotsl. JJHK», «Ctpoenue
Mosiekysibl  AT®», «CrpoeHne 3yKapuOTHYECKOW KIEeTKn», «CTpoeHue
KUBOTHOM  KJeTku», «CTpoeHHe pacTUTeNbHOM KiIeTku», «CTpoeHue
IPOKApUOTUYECKON  KiIeTKn», «CTpoeHHe sapa KIETKH», «YTJIEBOAB,
«JInounae.

ObopynoBaHHe: CBETOBOM MHKPOCKOM, OOOpYAOBaHHE IJi MPOBEICHUS
HaOJIOJICHUH, W3MEPEHUN, IKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGopatopuass pabotra Ne 1. «3yyeHue KaTaaUTHYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora Ne 2. «M3yueHue CTpOEHHsI KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, UK MeTa00IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMWIAIMS (PHEPreTUYeCKuii 0OMEH) — JIB€ CTOPOHBI €JMHOTO IMpoIecca
mMeTabonu3ma. Poiib 3aKOHOB COXpaHEHHWs BEIIECTB M HHEPTrUM B MOHUMAaHHUH
MeTabou3ma.

Tunel oOmeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHbId. Ponb
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas u TemHoBas ¢a3pl (GoTocuHTe3a. Peakuuun
doTocunTe3a. DddekTUBHOCTL (oTocuHTE3a. 3HaueHHWe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MTPOYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMocHHTe3. XEMOCHUHTE3UPYIolue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS 5KU3HU Ha 3emuie.

DHepreTUdeckuil 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJIUPOBaHUE OJHEPruu B KIJETKE. OTallbl AHEPreTHYeCKOro oOMeHa.
['mukonus. bpoxxenune u ero Buabl. KuciopojgHoe okucleHHUE, WA KIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHa.

Peakmuu wmatpuunoro cuntTe3a. ['enHetmueckass wHbopmarus u JHK.
Peanuzanusi reHeTndyeckod MH@PoOpMaluu B KieTke. ['eHeTuuecKuid Kol U ero



cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancmauma —
OuocuHTe3 Oenka. Ortambl TpaHcasaiuu. KomupoBanume aMHHOKHCIOT. Poub
prubocoMm B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUPYChl. MicTopust oTKpeITHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BUPYCOB.
bakrepnodaru. bonesnm pacTeHull, XMBOTHBIX M YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc nmmynozaeduinura yenosexa (BUY) — Bo36ynurens CITN da.
OOparHast ~ TpaHCKpUMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. Y. Usanosckui, K. A. Tumupsses.

Tabnuubl u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», «MUTOXOHIPUS,
«HepreTuyeckuit oOMeny», «Xioporact», «Potocunres», «Ctpoenne JJTHK»,
«Ctpoenue u (GyHKIIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «l eHeTH4ecKuid
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

O6opynoBaHue: MOJEJIA-ANIUIAKAIAU «Y 1BoeHHE JAHK 51
TpaHCKpUMIuUs», «bruocuntes 6enka», «CTpoeHUE KIETKN», MOJIETh CTPYKTYPbI
JIHK.

Tema 5. PasMHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Krnerounslii IMKII, WM >KU3HEHHBIN UK KieTku. MHTepdaza u Mutos.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWJIHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XPOMATHIIBI.
[MuTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OPraHUu3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Iponeccel, mpoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruGesb KJIETKU — aronTo3.

@®opMbl  Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMojoBoe. Busbl
Oecriosioro  pa3MHOKEHHS:  JIeJICHHMEe HaJBO€, T[OYKOBaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKCHHUE.
HckyccTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUCHUE JJIs1 CEJICKIIUU.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. [Ipoieccel, mpoucxoasnme Ha CTaAusIX Meno3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YeHUE MeKo3a.



['amerorene3 — mporiecc 0o0Opa3oBaHUs MOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbIe Jkene3bl: CEMEHHUKHN U snaHuKH. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SUIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEeHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisius, opraHorenes. [loctamOpuonanbHoe pazBuTHe. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kieTku Oaxkrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permukanus JJHK», «Muto3y,
«Menosz», «IIpssmoe u HenpsAMOoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4eJI0BEKa», « OCHOBHBIEC CTAJMU OHTOTEHE3a».

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJICKONIUTAIOLIETOY», <«JSliueKneTka Miekonuraromero», «Kapuoknnes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAas MOJENb-aNIUIMKaus «JleneHue KIeTKn»,
mozens JIHK, monens MetadazHOM XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaxX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHnas padota No 4. «M3yueHue CTpoeHHUs TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTMpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pasButus TeHEeTUKH. Ponb
IIUTOJIOTHH ¥ AMOPUOJIOTUU B CTAHOBJICHWM TE€HETUKH. BKIaj poccUiCKUX |
3apyO0eXHbIX  Y4€HBIX B  pa3BUTHE TEHETUKU. MeToabl  T'e€HETHUKHU
(ruOpUAOIOTUYECKUN,  LUTOTCHETHUYECKUH,  MOJIEKYISIPHO-T€HETUYECKUI).
OcHOBHbIE TEHETUYECKHE OHATHUA. | 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMaxX CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTUOpUAHOE CKpEUIMBaHUE. 3aKOH €IuHOO0Opa3us ruOpuoB



nepBoro mnokojieHus. [IpaBwio JOMUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO  HaCJeJIO0BAHMS
npu3HakoB. lluToreHernyeckre OCHOBBI JUTHOPUIIHOTO  CKpPEIIUBAHUS.
AHanmsupyomee CKpEIlBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLLETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOHU.

CuemieHHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHMIO TeHOB. HapymieHue cuemieHuss T'€HOB B
pe3yabTate KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUECKnE KapThl.

['enetnka nona. XpoMOCOMHOE ONPEAEIECHUE TTOIa. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['OoMoraMeTHele U TeTeporameTHble OpraHus3mbl. HacienoBanue
[IPU3HAKOB, CLIETUIEHHBIX C M1OJIOM.

N3MeHYnBOCTS. Buget  u3MeHuMBOCTH: HECHACJIEACTBEHHAs U
HacleACTBeHHad. Poib  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanvoHHBIM psaln U
BapuanMoHHass kKpuBas. Hopma peakuuun mnpusHaka. KomguuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoilcTBa MOAU(PUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, uiau reHOTUNMYECKAsi, U3MEHUUBOCTh. KoMOMHATUBHAS
U3MEHUYMBOCTh. Meio3 U TMOJOBOM TpollecC — OCHOBAa KOMOWHATHUBHOMN
U3MEHYMUBOCTUA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaiuii:
FE€HHbIE, XPOMOCOMHBIEC, T€HOMHbIE. Yacrora W MNPUYMHBI MYTaLUU.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX pPsJIOB B HACIEICTBEHHOMN
n3MeHunBoctu H. M. BaBuosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHbIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTHYeCKU, OM3HEIOBEIN, LIMTOr€HETUYECKUM,
OMOXUMHUYECKUM, MOJIEKYJApHO-TeHeTuYecKnii. COBpPEMEHHOE OMNpeeiIeHUe
TE€HOTHUIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
noMompio IIlIP-anamm3a. HacnencTtBenuble 3a0ojieBaHUs YEIOBEKA: I'EHHBIC
0ome3Hn, OOJIE3HH C HACJIEICTBEHHOU MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comarvueckue M TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(PUITAKTUKN U JICUCHUS
reHeTHIeCcKuX Oome3Hel. MeanKko-reHeTHIeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE
MEIULIMHCKOW TE€HETUKH B NPEAOTBPALICHUM U JICUCHUM TIECHETUYECKUX
3a001eBaHUH YeIIOBEKA.

JdeMoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl:  «MOHOTMOPUIHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAs! OCHOBA», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHl rameTr», «JurubpuaHoe CKperrBaHHUe»,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUs», «Meho3y,
«B3auMonencTBue ajeNnbHBIX TEHOBY», «l'€HETHYeCKHe KapThl PACTEHHI,
KUBOTHBIX U YeJlOBEKa», «I'eHeTuka moya», «3aKOHOMEPHOCTH HACIIEIOBaHMUS,
CUECIUIEHHOTO0 C TMojom», «KapuoTumbl 4YenoBeka M JKUBOTHBIX», «Bumel
M3MEHYUBOCTY, «Moau(puKamoHHas U3MEHIUBOCThY, «HacnenoBanue pesyc-
dakTopar, «I'eHeTHKa rpymni KpoBu», «MyTallMoHHAs ©3MEHYHBOCTH.

ObopynoBanue: MOAeIU-aNIUIMKaIUU «MOHOTHUOPHUIHOE CKPELIMBAHUEY,
«Hemnonnoe nomuHupoBaHue», «JluruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI M MuKponpenapatr «Jpo3zodpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHOI».

JlabopaTopHbIe U IPaKTHYECKHE PA0OThI:

JlabopatopHasi pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPEIIMBAHUS Y APO30(QHIIbI Ha TOTOBBIX MUKpPOIIpErapaTax».

Jlabopatopnas  pabora Ne 6. «M3yuenne MoauduUKaMOHHON
M3MEHYUBOCTH, IIOCTPOEHUE BAPUALTMOHHOTO Psifia M BApUALIMOHHOW KPUBOI».

JlabopatopHasi pabota Ne 7. « AHaIU3 MyTaluil y Apo30(Uiibl Ha TOTOBBIX
MHUKpOIIpEnapaTax».

[Tpaktnueckass pabora Ne 2. «CocraBieHuWe W aHaIU3 POJOCIOBHBIX
YETOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka U MpOLECC. 3apOXKACHUE CEIEKLIUN U JIOMECTUKALIMSL.
Yyenne H. WM. BaBunoBa o IeHTpax MNPOUCXOKIACHUS M MHOTO00pa3us
KYJbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOKIECHNS JOMAITHUX KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbIi U HHIUBUyAJIbHBIA OTOOPBI
B CEJIEKIIMM PAaCTeHHUH W >KMBOTHBIX. OLlEHKa 3KCTepbepa. Bin3kopoacTBEHHOE
ckpernuBanue — WHOpuauHT. Yucrtas nuaus. CKpemMBaHWE YWCTHIX JTUHUH.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
IIOJIyYEHHUE NOJIMIUIONIOB. JIOCTMKEHUS CEJIEKUMH PACTEHUM, >KUBOTHBIX H
MHKPOOPraHU3MOB.

broTexHOoJIOTHs KaK OTpaciib MPOM3BOJCTBA. ['€HHAs MHXKEHEepHs. JTallbl
co3ganusi pexkomOunantHod JIHK u TpaHcreHHsix opraHu3zmoB. Kierounas



nHxkeHepus. KiletouHble  KyabTypbl. MHKpPOKIOHAIBHOE  Pa3MHOXKEHUE
pacrenuid. KioHMUpoBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpodiembl. MO — reHeTudecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

IToprpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubr 1 cxembl: kapta «lleHTpbl TPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTypHBIX pacTeHuid», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJIbTYpPHBIX pacTeHuit», «Otmanénnas rubpummszaius», «PaboTel akameMuka
M. ®. UBanoBay, «Ilomummonans», «O0BEKTb OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyMpOBaHME M MEPEHOC T'EHOB,
XPOMOCOM.

O0opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX0391iCTBEHHBIE PACTEHUS.

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOIbI M JIOCTUKEHHS CEJIEKIIMU PACTEHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHBITATENBHBII yY4acTOK, B TEIUIMYHOE XO35SMCTBO, JAaOOPaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

IIpeanocbUIKM BO3HUKHOBEHMS SBOJIOLIMOHHON TEOpHUH. DBOJOLIMUOHHAS
Teopust U €€ MecTO B OMOJOruu. BiausiHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TIOCIEA0BATEIBHOCTD
HOSIBJICHUSI BUIOB B MaJCOHTOJOTHYECKOW JIETONUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoactBo u pasznuuue dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMUECKHE: CXOJICTBA M Pa3luyusi SMOPHOHOB Ppa3HBIX BHUJIOB
MM03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTHYHBbIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpraHHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. IlpeanochulKu BO3HHKHOBEHUS
JapBUHM3Ma. J[BIKyILME CHUJIBI 3BOJIOUMHU BHUIOB 1o [lapBuHy (M30BITOUHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
M3MEHYUBOCTbh, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3oy (CTO) u €€ 0OCHOBHBIE MOJIO0KEHMUS.

Muxkpoaontonus. [Tonynsius Kak equHUIA BU1A U 3BOJIOLUY.

JIBrxymre cuiibl ((paxkTopbl) 3BOIOLMHI BUAOB B IpUpoAe. MyTallmOHHBIHI
npolecc U KOMOMHATUBHAsA M3MEHYMBOCTh. [lomymnsiiimoHHbIe BOJIHBI U Apeid
redoB. M3onsuus u Murpanusi.

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMHA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPTaHMW3MOB KaK pe3ynbTar 3Boouuu. lIpumeps
MPUCTIOCOOICHHUI Y OpraHu3MoB. ApoMop(h03bl U UINO0AJANTAIUH.

Bun wu BupooOpazoBanme. Kpurtepuum Buyma. OcHOBHbIE (QOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

Makposomorusi. dopmel  3BOMIOUMU:  (pUIIeTHYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

Hponcxomz[eHHe OT HCCIICIMATIU3NPOBAHHBIX IMPCAKOB.
[Iporpeccupyroias cnenranu3anusa. AJaTUBHAS paJudalysl.
JemoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpraHMYECKOTO MHpa Ha 3emiiey,
«3apoIbIIIi TO3BOHOYHBIX JKUBOTHBIX», « ApxeonTepukcey, «Dopmbl 60phObI 3a
cymectBoBanue», «EctecTtBennbiii  oTOOp», «MHOroo0Gpasue - COpPTOB
pacTeHui», «Mmuoroob6pasue nopoJ KUBOTHBIX, «ITonmynsiuumy,
«MyTanmoHHas U3MEHUUBOCThY, «ApoMopdo3sly, «Mauoanantauuny, «O01mas
nereHepauus», «JBuxKymme cuiabl 3Bofonuny», «Kapra-cxema wmapuipyTa
Iy TEIIECCTBUS 4. [apBunay, «bopnba 3a CYLIECTBOBAHUEY,
«IIpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUIA00Opa30OBaHUEY,
«IKOJOTUYECKOE BUI000PA3OBAHUEY.

O6opynoBaHKe: KOJUICKIIUSI HACEKOMBIX C Pa3JIMUHBIMU THUIIAMU OKPACKH,
HAOOp TUIOZOB U CeMsIH, KoJuleKIus «IIpruMepbl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIC HAMPABIICHUS dBOJIIOIUNY, 00BEMHAS MOJIETTH
«CTpoeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, Koyuiekius «DopMbl COXpPaHHOCTH
HMCKOMAaEMbIX JKMBOTHBIX W pacTeHui», monenb ammmkanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacku Teja).



JlaGopaTopHble U IpaKTUYeCKUEe padoThbI:

JlabopatopHuast pa6ota Ne 1. «CpaBHEeHHE BHUIIOB MO MOP(}OIOTHIECKOMY
KPUTEPHUIOY.

Jlabopatopnas pabora Ne 2. «Onucanue mpucrnoco0IeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE TPENCTABICHUA O 3apOXKICHUM *KU3HU. HayuyHble rumoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emJje: aOuoreHe3 M MaHCIEepMHUA. XUMUYECKas
ABOIONMSA. AOUOTEHHBIA CHHTE3 OPraHUYECKHUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBomtonuu. HavanbHbie
sTambl Ouonornueckoi spororuu. [umoreza PHK-mmpa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIECTKHU. [IepBbie KIETKH U UX
3BOJIIOLHSL. POPMUPOBAHNE OCHOBHBIX I'PYIIIL JKUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickasg 3pbl. Ilaneo3oiickag 3pa W €€ MNepuoiabl: KEMOPHUICKUM,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

KaiiHo3olickags »3pa ©W €€ Tmepuojbl: IAJICOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCTHKa KIMMATa U T€OJIOTUYECKUX MPOoLeccoB. OCHOBHBIE ATaIIbI
ABOJIIOIMU PACTUTEIBLHOTO U KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUH H
XKUBOTHBIX. [losiBNIEHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaKeHHE 3BOJOIUU. OCHOBHBIE
CHUCTEMATHYECKUE TPYIINbI OPTaHU3MOB.

DBONIONMSL  YEJOBEKa.  AHTPOMOJIOTMS  Kak  Hayka.  Pa3Burtue
NPEACTABICHUM O  MPOUCXOXKICHUM  4YeloBeKa. MeTtoapl  M3ydeHUs
anTtporniorene3a. (CxoactBa M pa3Nuyus  4YEJIOBEKA UM YKUBOTHBIX.
CucreMaTH4eCcKO€e NOJIOKEHNE YETIOBEKa.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
M3MEHYMBOCTh M €CTECTBEHHbIH OTOOp. OOIIeCTBEHHbI 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbIi. Haxoakyu MCKOIMAEMBIX OCTAaTKOB, BPEMS CYIIECTBOBAHUS,
00J1aCTh pacIPOCTPAHEHMS], 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. (OCHOBHBIE OOJBIIME pachl: €BPOIMEOUTHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUAlbHAs), MOHIOJIOU]IHAS
(a3uarcko-amepukaHckas). YepThl MOPUCTIOCOOJIEHHOCTH  MpeaCTaBUTENCH



YEJIOBEYECKHUX pac K YCIOBHUSM CYIIECTBOBaHUA. ENMHCTBO 4elIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactrep, A. K. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
OpraHh4Yeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMeHHass CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKa U UYETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJOBEKay, «/lpeBHenmme moan», «pesane moam», «llepBoie
COBPEMEHHBIE JIIOJIN», «HeT0BEeUECKUE pachh».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablla, KPOMAHbOHIIA), CIECNKU WU
M300paKeHHs] KAMEHHBIX OpYAUN MEPBOOBITHOIO YEJIOBEKa (KaMHHU-YOIIIEPHI,
pyomiia, ckpebia), TreoxXpoHoJioruyeckas Taonuma, KoJuiekuus «DopMbl
COXPAaHHOCTHU HUCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHHIM
Y )KUBOTHBIX B KOJIJICKITUSX).

DKCKypcHsi « IBOJIONNS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4HBIN WJIM KPAaeBEIUECKUI My3ei).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJayd H  pas3deibl JIKOJOrMU. MeToasl
AKOJIOTUYECKUX UCCIETOBAHUNA. DKOIOrHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJIOBEKa.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccupukanus 3K0JIOrHUECKUX (PaKTOPOB:
abuoTtuyeckre, OMOTUYECKUE M AHTPOINOreHHbIe. J[eWCTBHE HKOIOTUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (hakTophI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dotonepuoausM. [lpucrnocobsieHus OpraHu3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBUIA:
KOHKYPEHIIUS, XHUITHUYECTBO, CuUMOMO3 u ero ¢opmbl. [lapazutuswm,
KOooTeparnus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIECOHHYECTBO).



AMeHcanu3M, HEWTpanu3M. 3HaueHHE OUOTUYECKUX B3aUMOJICUCTBUN IS
CYIIIECTBOBAHMS OPTAHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
MOMYJISIUU: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbh, MPUPOCT,
Murpanus. J[nHaMuka 4ucI€HHOCTH MOMYJISIIUUA U €€ PeryJIsiIusl.

JemoHcTpanum:

[Toptpetsi: A. I'ymb6onbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuupr u cxembl: kapta «[Ipupoansie 30Hb1 3emny», «Cpeasl oOuTaHus
opranusmoBy, «®Portonepuoauzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISIUU HHY30puu-TyPenbkny, «[Iumesrbie enm.

JlaGopaTopHble M IpaKTUYECKUE padoThI:

Jlabopatopnasi pabota Ne 3. «Mopdooruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabora Ne 2. «Iloacu€r NMIOTHOCTH MOMYJISALMI Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooO1mecTBa 1 IKOJI0rHYECKHE CHCTEMBI.

Coo01iecTBO Oprann3mMoB — O0uoleHo3. CTpyKTyphl OHOLIEHO3a: BUAOBas,
MPOCTpPAHCTBEHHAs, Tpoduueckas (nuiueBas). Buabl-momuHantel. CBsi3u B
OuoneHo3e.

Dkosoruueckre cucrembl (dKocucTembl). [loHsTHE 00 s3KOCHCTEME H
ouoreorieHoze. DyHKIMOHAIBHBIE KOMIIOHEHTHI IKOCUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M MOTOK DJHEPrud B
skocucteme. Tpoduueckue (MUILIEBbIE) YPOBHU dKOCUCTEMBI. [ulieBbie 11enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMHJIBI: TMPOIYKIIUUA, YUCICHHOCTH, OMomacchl. CBOMCTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETYJIsilus, pa3BuTre. CyKueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIMPOKOJUCTBEHHOTO Jleca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sIMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak daktop ycToumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIie.

Yuenue B. U. Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdepnr. XKuBoe BemecTBo u ero Qynkiuu. OcobeHHocTn Onochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTbl BemecTB W OHMOT€OXMMUYECKHUE IHMKIBI 3JIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emiid. AHTPOINOTCHHbIE HU3MEHEHHUS B
ouocdepe. 'modanbHbBIC YKOJIOTHYECKUE TTPOOIEMBI.

CocyiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  yctowumBoctu  Owocdepr. OcHoBa
PAlMOHAIIBHOTO YNPaBJIEHUS MPUPOJHBIMH PECypcaMy M HX HUCIIOJIb30BAHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxeMmsl: «lIumeBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiectBay, «llenu muranusy, «IKOIOrHUECKass MUPAMUTIAN,
«buochepa wu uyenoBek», «IKOCHUCTEMA IIUPOKOJIMCTBEHHOIO  JIeCay,
«JKOCHCTEMA XBOMHOIO Jeca», «bHOIIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUSA Ha MNPUPOAY», «BaxHeimmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#Ias
coctaBsitonas Ouocdepbr», «DakTopsl naerpamanuu MouB», «llapHUKOBBII
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepw», «OO6mas
CTpYyKTypa Ouochepr», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
IPUPOJIEN.

O6opynoBanue: Moenb-anTuIMKanus « TumuuHbie OMOLIEHO3bIY, repoapuii
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorieHo3», «Bpenutenn
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOoapuul W  KOJUICKIIUU
pacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM AKOJIOTMYECKUM TPYIIam
omHoro Buma, Kpacnas xkuura Poccuiickoit ®enepannu, U300paKeHUS
OXpaHSIEMbIX BUJOB PACTCHUHN U KUBOTHBIX.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TPEOOBAHMS K pe3yibTaTam
OCBOCHHMS OOYYAIOIIUMHCS TPOTPaMM CpenHEro oO0mero o0Opa3oBaHUs:
JMYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmMera «buonorusy
BBIZICJICHBl  CJEAYIOIIME  COCTaB/AIOIIME:  OCO3HAHHME  OOy4YaroIIMMUCS
POCCUNCKOM TPAXKIAHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIEHUI0, HAIMYME MOTUBALUU K OOYYEHHIO
OMOJIOTHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHUN JIMYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIMUN Pa3BUTHUSL
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M CHOCOOHOCTH OOyYaronIuXcs
PYKOBOJACTBOBATbCA B CBOEM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NMPUCYLUIUMHU CUCTEME OMOJIOIMYECKOro oOpa3oBaHUsl, HaJIMUUe
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IE€IU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE pE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOJOTHs TOCTUTAKOTCS
B €IMHCTBE y4ye€OHOW M BOCIHUTATEIBbHOM NEATENbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU H
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMHU B OOILIECTBE MpPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpoLEeccaM  CcaMONO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIMU JIUYHOCTH,
NaTPUOTU3MA, YBAXXEHUs K 3aKOHY M IPABONIOPANKY, YEIOBEKY Tpyla H
CTapuieMy IIOKOJEHHUIO, B3aUMHOIO YBaXXCHHs, OEpEKHOr0 OTHOILEHHUS K
KyJbTYPHOMY HACIECIWI0 W TPaguUusM MHOTOHAlMOHAJBHOIO Hapojaa
Pocculickon @enepanuu, Npupoae U OKPYKAIOIIEH Cpee.

JInuHOCTHBIE pe3yNabTaThl OCBOCHMs yueOHoro mnpeamera «buomorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEH MO3MUIMEH JUYHOCTH,
CUCTEMOU LEHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMUOHHBIM LIEHHOCTSAM POCCHUHMCKOrO OOIIecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATENBHOCTH B IIPOLECCE



peanu3aliui OCHOBHBIX HAMPABJICHUN BOCIUTATEIBHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTU:
1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUNUCKOT0 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIESATh COOCTBEHHYIO IMO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHITH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICUCTBUS JIIO/ICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
Y COIMAJIHBIM TOJI0KECHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOI'O BBHIMTOJHEHUS
y4eOHBbIX, TO3HABATENbHBIX U HCCJIEAOBATEIbCKUX 3a/1ad, YBAKUTEIHLHOTO
OTHOUIIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HapoOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
IPUPOJIbI, JOCTHKEHUsAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BuUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OUOJIOTUM B TO3HAHWU 3aKOHOB
IPUPO/IBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIy)KeHUI0 U 3ammurte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPHUHSITHS [IEHHOCTEH CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOABI U €€
[IEHHOCTH;

FOTOBHOCTh K CAMOBBIPaXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOU JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

MOHMMAaHUE M pealu3anus 370pOBOro W 0Oe30macHoro obpasza >KU3HU
(3mopoBoe  mUTaHHWE, COOJIIOJICHUE TUTUEHWYECKUX TIpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjsapHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHUE [IEHHOCTH TPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30IacHOr0 TMOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 30POBBI0O U KU3HU
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ymoTpeOneHust aaKorossi, HAPKOTUKOB, KYPEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEIIbHO BBITIOIHATH TAKYIO JEATEIbHOCTH;

WHTEpEeC K paznuHbiM cdepaM MnpodhecCHOHANBHON AesSTeIbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOp Oyayuieil npodeccun U peannu3oBbIBaTh
COOCTBEHHBIC KU3HECHHBIC TITAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIEeCTBOBAHUSI;



MOBBIIIICHUE YPOBHS JKOJIOTMYECKOW KyJIbTYphI: MPUOOPETEHUE OIbITa
IJITAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpPYXKaIOIlel Cpebl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MpPU H3YyYECHUH OHOJIOTHUHU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM (COOJIOJIEHNE TpaBUJI TOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAHEHUE PABHOBECHS B JKOCHCTEMax, OXpaHy BHUJIOB,
aKOocucTeM, Orocdepsr);

AKTUBHOE HENPUATHE JCUCTBUW, MNPUHOCAIINX BPEH OKPYKAIOLIEH
IPUPOIAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUITHBIE SKOJIOTUUECKHE
MOCJEACTBUSA MPEINPUHUMAEMBIX TEVCTBUN U MPEIOTBpALIATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpPBhl, OIbITA JESITEIHBHOCTH SKOJOTHYECKON HAMNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUATIBLHOMN
IpPaKkTHUKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JE€ATEIIBHOCTH
AKOJIOTHYECKO! HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B TMOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJBTYpPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAMU U MMO3HAHUS MUPA,

NOHUMaHue crhenuuKky OHUOJIOTMH KaK HayKd, OCO3HAHHS €€ pojii B
(dbopMHpPOBAHNN PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOlecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEN M pelIeHHuU NpodsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3aHUE TIEPCTICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TJIOOAIBHBIX HKOJIOTMYECKUX MPOOIeM
u obecreyeHHs Tepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHMOJOTMYECKMX 3HAHUM B LEIAX
MOBBIIICHHUS] OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHON TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoil py U3ydeHUU OHOJIOTUY;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHUS, MCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 0OOCHOBAHHBIC 3aKIIIOUEHHS] HA OCHOBE HAay4YHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHUS! JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIIATh
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUU MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yiabTaThl  OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buosnorus» BKIIOYAIOT: 3HAYMMBbIE i1 (QOPMHUPOBAHUS MUPOBO33PEHUS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIECHAYYHbBIC
MOHATHS, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpPEHUE,
OKCIEPUMEHT U JAPYTux), YHUBEpCAJIbHBIE  ydyeOHbIE  JICUCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHKATHUBHBIE, PETYJIATUBHBIC), 00ECIICUNBAIOIIIE
dopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMABHON KOMITETEHIIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHOW M COLIMAILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETo
00pa3oBaHUsI TIOJDKHBI OTPAXkKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
AeHCTBUAMM:

1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:



CaMOCTOSATENIbHO  (OopMyJIHpOBaTh ©  aKTyaJIH3UpPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATUH (BBIACIATH WX XapakTEpPHBbIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH );

OMpeNeNsaTh 1LeNU NEITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTU C TOCTaBICHHBIMU
LEJSIMU;

WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (AKTOB W
SBJICHUM KUBOU IPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHUS (UHIYKTUBHbBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIbHBIC  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHWHA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEUUH PA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITECIBHOCTb, OIEHUBATh COOTBETCTBHE
PE3yNbTATOB IIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  Opo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3a/1a4, MPUMEHCHHIO Pa3IMIHBIX METOOB MIO3HAHUS;

UCIIOJIb30BaTh PA3UYHBIC BHUJBI JEATEIBHOCTU IO TMOJTYYECHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJadyll B 00pa30BATEIHHOU
NESTETbHOCTH U KU3HEHHBIX CUTYAIUsX;



BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIHM3UpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHsI, HaXOIUTh apTyMEHTHI JUIsl TOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIN3UPOBAaTh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHCHUEC B
HOBBIX YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATH 1EJICHANPABICHHBIN MTOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JEUCTBUA B MPOPECCUOHAIBHYIO CPELY;

YMETh TIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTh
KU3HEICATCIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCS B PA3NMUYHBIX WMCTOYHWKAX WHpOpMauu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-MOMYJSIPHOM  JUTEepaTrype, OHOJOTHUYECKHUX
CJIOBApsAX M CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B HHTepHeTe),
aHATM3UPOBaTh HMHQPOPMAIUIO PA3TUYHBIX BHUAOB W (OPM TIPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTD;

bopMyIHpOBATH 3aIIPOCH] M IPUMEHSThH PA3IMYHbIC METOBI MPU MTOUCKE U
oTbope Ouojornueckor uWHQpOpMAIMK, HEOOXOAMMOM ISl  BBITTOJTHEHUS
y4eOHBIX 3aJ1a4;

MpruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIIOJIb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh ONTUMANBHYIO (GOpPMY TIPEICTaBIICHUS
Oouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, gUarpamMbl, TaOIHIbI,
PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadeCcTBE CpEICTBa MpH padoTe C
Oouonornyeckod uwHGOpPMAIUEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOpPa3OBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU e CTBUSIMMU:

1) o01enme:



OCYIIECTBJISATh KOMMYHHKAaIlMM BO BceX cdepax IKHU3HU, aKTUBHO
y4acTBOBaTh B AMAJOre WM JAUCKYCCUHM MO CYIIECTBY OOCYKIaeMON TeMbI
(ymeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBaTh CYXXJCHUS OTHOCHTEIHHO
BBITIOJIHCHUS TPEIJIaraéMoi 3a/1auu, YUUThIBATh MHTEPECHI U COTJIACOBAHHOCTh
MO3UIMHN APYTUX YYACTHUKOB JUAJIOTa UIIN JTUCKYCCUN);

pacrio3HaBaTh HEBEpPOAIbHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIIHH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMHU CIIOCOOAMM OOIIIEHHS U B3aUMOJICHCTBUS, IOHUMATh
HAMEPEHHSI JPYyTUX JIIOJIEH, TMPOSBIATH YBAXKWUTEIBHOE OTHOLICHUE K
co0eceTHNKY U B KOPPEKTHOU opMe (HOopMyTupOBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOX TOUKY 3PEHHUS C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHMMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHIUBUyaIbHOM  pabOThl NpH  PEIICHUH OHOJIOTMYECKOM  MpOOJIEMBI,
000CHOBBIBATh HEO0OXOIUMOCTh [IPUMEHECHUS TPYIIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YYEeOHOMU 3a/1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUM ¢ y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YWICHA KOJIJIEKTUBA;

OPUHUMATh 1EIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacmpenensiaTh pojau ¢ y4éTOM MHEHUN Y4YaCTHUKOB, OOCYXHaTh Pe3yibTaThl
COBMECTHOU paboThI;

OLICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXJOTO YYACTHHKAa KOMaHIbI B
oO1uit pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEICHUE B PA3JIUYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUe, ObITh HHUIIUATUBHBIM.

OBJaeHNe YHUBEPCAJIBLHBIMY PeryJsiTUBHBIMU ACHCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS Ui BBISIBICHHS MPOOJEM M HUX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOUX JIEMCTBUSAX U MOCTYNKAX MO OTHOIIEHHUIO K KUBOU IIPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYK)  JIESITEIBHOCTD,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOUTCHHIA;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IUPOKOU IPYAUIIMHU B
Pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSIHHO IOBBLINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJI€Th HAaBBIKAMHU [O3HABaTEJIbHOM pedJeKcUd KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI PeICKCUU JIJIsl OLICHKU CUTYyallluH, BEIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO INPUHHUMATH PELICHUS 110 UX
CHMXKEHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX IPU aHAIU3E PE3YyIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHenuduyueckre s y4eOHOro mpeameTa
«buonorus» Hay4yHble 3HAHUS, YMEHHUS M CHOCOOBI NEHCTBUN MO OCBOCHHIO,
UHTEpPIpPETallMd UM NpeoOpa30BaHUIO 3HAHHUM, BHUABI JCSATENBHOCTH IO



MOJIyYEHUI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTYyallMsIX, a TaKKE B PEAIbHBIX >XU3HEHHBIX CHUTYalHsX, CBSI3aHHBIX C
ouonorueid. B mporpamme npeaMeTHbIE Pe3yNbTaThl MPECTABICHBI MO TOJaM
00yueHus.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buomorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJIM OUOJIOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUSA, O BKIAJE
POCCUHCKUX ¢ 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHUE OHOJIOTHH,
(YHKIIMOHAJIBHON TPAMOTHOCTH Y€JIOBEKa JJIsl PEIICHHS )KU3HEHHBIX 3a71a4;

YMEHHE PacKphIBaTh COJECpPKaHUE OMOJIOTMYECKHX TEPMHHOB U TOHSATHUM:
KU3Hb, KIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M IpeBpallleHue
SHEPruu), romeocTta3 (camoperysisuus), YpPOBHEBas OpraHU3alMsd KHUBBIX
CUCTEM, CaMOBOCITPOU3BECHUE (penponykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTb OHOJOTMYECKHE TEOpUHU (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHAs JOrMa MOJEKyJsipHOW Ouosnorum), 3axonsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HEHTpax MHOT0oo0pa3us u
MPOUCXOXKJIEHHU KyJIbTypHbIX pactenuid H. W. Basunosa), omnpenensite
TPaHUIbl UX IPUMEHUMOCTH K JKHUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOrUH: HAOII0eHHUE
Y ONMCAHME JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OPraHU3alus U IPOBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBW)KEHHE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMU BEIMYMHAMH, OOBSICHEHUE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3AKOHOB, YMEHUE
JIeJ1aTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILICHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XeMOCHHTEe3a, MUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHUIYAJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOIyYeHHbIE 3HAHUS ISl 00bICHEHHS] OMOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IIPAKTUUECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbI0 oOecriedeHusi Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKpY)XaIOIIUX JIIOJEH, COOJIOACHHS HOPM TpPaMOTHOTO TOBEACHUS B
OKpY’Karolel MpUpoaHON cpeje, MOHMMaHUe HEeOOXOAUMOCTH UCIOJIb30BAHUS



JOCTH)KEHU COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH Ul pallOHAIBHOIO
MPUPOIOTIOTH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAClIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIUBAHUS JJIS MPECKa3aHus HACICIOBAHMS TIPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJHATH J1a00OpaTOpHBbIE U MpaKTUYECKue padoThl, COONIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLIEHMBaTh M MHTEPIPETHPOBATH HWH(OOpMAIUIO
OMOJIOTHYECKOTO COJEpKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA U3
pa3IUYHBIX HMCTOYHUKOB (CpeACTBA MAacCOBOM HWH(pOpMAIMH, HAYIHO-
MOMYJISIPHBIE MAaTE€pUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OMOJIOTHUH, MEUITMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NHCHMCHHBIE W YCTHBIE COOOINCHUS,
0000mmass Ouonoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapat OHOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» 6 11
KJlacce JOJKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJIOTMM B CHUCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUpPOBAaHWUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKUX H 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs] >KU3HEHHBIX 3a]1a4;

YMEHHUE PaCKpPBIBATh COJCPIKAHUE OMOJOTHYECKUX TEPMUHOB M TIOHSITHI:
BUJI, TMOMyJsuusi, TeHOPOHJ, OHBOIIOLUMS, IBIKYIIUME CWIbl (PaKTOpHI)
ABOJIIOLINH, MIPUCTIOCOOJICHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LIeTIH MUTaHUs, SKOJIOTUUECKas M1upaMuaa, OUoreoreHos3, ouocdepa;

YMEHHE H3j1araTh OWOJOTHMYecKHe TeopuHu (PBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS SBOJIONHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepeqoBaHus riiaBHbIX HAMpaBICHUU U
myteit apomonrn A. H. CeBeprioBa, yuenust o 6uocdepe B. . Bepuaackoro),
OTIPEEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTIMCaHME )KUBBIX CUCTEM, TIPOIIECCOB U SIBICHUH, OpraHU3alvs ¥ MPOBECHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIBIDKCHHUE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOJYYCHHBIX



PE3yNbTATOB, UCITOIH30BAHHBIX HAYYHBIX MOHSATHN, TEOPUN U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJIYICHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJOB, MOMYJSAIUNA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOIIeHO30B M SKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
W3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
IPUCIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB U TIOTOKA DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOTEOXMMHUYECKUX IUKJIOB B Onocdepe;

yMEHUE MTPUMEHSTH MOTYYCHHBIC 3HAHUS 711 O0BICHEHHS] OMOJIOTHICCKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEJbl0 oOecriedeHHs] Oe30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpY)XKaIOIUX JIIO/ICH, COOJIOACHWS HOPM TpPaMOTHOTO TIOBEACHHUS B
OKpY’Karolel MpUpoaHON cpeae, MOHMMaHue HEOOXOAUMOCTH HCIIOIb30BaHUS
TOCTWKECHUN COBPEMEHHOU onoJsIoruu IS PALMOHAIIBHOTO
IPUPOIOIIOTH30BAHNS;

yMEHHUE pellaTh JJIeMEHTapHble OHOJOTUYECKHE 3aJaud, COCTaBJISATh
CXEMBI TIepeHOoca BEUIECTB U SHEPTUHU B SKOCUCTEMAX (1IE€MU MUTAHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKUE PabOThl, COOMIOAATh
npaBuiia Mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX MCTOYHUKOB (CpeACTBA MaccoBOM WHGOpMAIMKM, HAYIHO-
MOMyJISIpHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOANBHBIE AIKOJIOTHYECKUE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mmass Ouojornueckyro HUHGOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBo 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
KonTpoabubie IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CUCTEMBI U MX OpraHu3aIus https://m.edsoo.ru/5ST7SVKFTX
XUMHYECKHHU COCTaB U CTPOECHHUE
3 1 TaB 1 CTpoctiut 8 1 https://m.edsoo.ru/YTLWWIJEO
KJIETKHU
4 KusHenesTeapbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
PasMHOXeHNE U MHINBUIYAIIEHOE
5 FIHBILY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnencTBeHHOCTH U U3MEHUYNBOCTH
6 a 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Ceneknus oprann3MoB. OCHOBEI
7 H p 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoauuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 DBOIIOIMOHHAST OMOIOTHSA 9 1 https://m.edsoo.ru/7ZF6R1ZROH
Bo3s OBCHHE
2 HHUKHOBCHHE H pasBHTHE JKUSHH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
3 OpranusMbl 1 OKpyXKarolias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 OODIIECTBA H SKOIOTIHCCKHC 9 https://m.edsoo. s/ WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpemst 2 https://m.edsoo.ru/T3R3IFWNQN
OBHIEE KOJIMYECTBO YACOB I10 14 0 )5

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

buonorus B cucreme HayK

MeTo/1bl TO3HAHUS KUBOKN
npupoabl. [IpakTrueckas
pabora Ne 1
«Mcrosp30BaHKe Pa3IMYHBIX
METOIOB TIPU U3yYCHUU
OMOJIOTHYECKUX 00BEKTOBY

buonorunueckue CUCTCMBI,
IMPpOLECChI U UX U3YYCHUC

0.5

https://m.edsoo.ru/O2T4D1UI5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

https://m.edsoo.ru/L17LI590V

benku. CoctaB u cTpoeHue
0€eJIKOB

DepMeHTBI —
Ouosiornyeckue
KaTaJIn3aTOpHlI.
JlaGopaTopnas pabora Ne 1
«M3yueHne KaTauTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
IIpUMEpe aMUJIa3bl WIH

0.5

https://m.edsoo.ru/V33JINUWSW

https://m.edsoo.ru/VBPPPBGCD



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

KaTtasasbl)»

VrineBoanl. JIunuael

https://m.edsoo.ru/OJ7NFITI5

10

HyknenHnoBbie KUCIOTBHL.
ATOD

Hcropus u MeToabl U3ydeHus
KieTku. Knerounas reopus

Kierka xak OeJaoCTHaA
KHnBas CUCTEMa

https://m.edsoo.ru/WOELRA9B3

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/ XDCLRAF1Q

11

12

CrpoeHnue 3yKapuoTUYECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHHS KIIETOK PACTCHUH,
’KHBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM
Ha FOTOBBIX
MHKpOIIpernaparax u ux
OITUCAHUECH

OOMEH BeLIECTB WU
MeTadoIn3M

0.5

https://m.edsoo.ru/KZ01WS5LJY

https://m.edsoo.ru/LOB3I13XYZ

13
14

15

dorocunTe3. XeMOCUHTES
DHepreTu4ecKuii o0OMeH

JKu3HEeHHBIN IUKIT KIETKH.
Jenenue knerku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHYMKa KOpPEeIIKa

0.5

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

16

17

JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
Buocunres Oenka. Peakiusa
MaTpUYHOTO CHHTE3a
Tpancnsius — OnocuHTes
Oenka

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM

18

19

20

Hexnerounsie popMbl )KU3HA
— BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHHU3MOB

Meiios

https://m.edsoo.ru/9PGSSFAJB

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXK0X86

21

OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.
Or10/10TBOpPEHHE.
Jlaboparopnast pabota Ne 4
«M3ydenne ctpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITpenaparax»

0.5

https://m.edsoo.ru/C29L.4DXB8

22

23

24

NuauBunyansHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBEHHOCTH U
N3MCHYHNBOCTH

3aKOHOMEPHOCTH
HacJleI0BaHMsI TPU3HAKOB.
Monorubpuanoe

https://m.edsoo.ru/MA4T8LSAD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

25

26

27

28

CKpEILIMBAaHUE

JluruOpuHOE CKpeIIBaHUE.
3aK0H HE3aBHUCUMOIO
HacJe0BaHMS PU3HAKOB

CuernieHHOE HaclleJ0BaHNE
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
pe3yNbTaToB
MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPETIUBAHHS
y Ip030(HITBI Ha TOTOBBIX
MUKpOITpenapaTax»

I'eneTuka nona.
Hacnenosanue npusHakos,
CIIEIUIEHHEIX C IIOJIOM

N3MeHYnBOCTD.
Henacnencreennas
U3MEHUYUBOCTb.
JlaGopatopHas pabota Ne 6.
N3yuenne
MoANGUKAITTOHHON
W3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»

0.5

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo.ru/P2SQ5ZGN2

https://m.edsoo0.ru/3GYGV47YM

https://m.edsoo.ru/M3IMHUK2VV

29

Hacnencresennas
NU3MCHYUBOCTD.
JlaGopaTtopHas pabota Ne 7.

0.5

https://m.edsoo.ru/VWT70DZ8R



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

«AHanu3 MyTauun y
Ipo30( Bl HA TOTOBBIX
MUKpOITpenaparax»

30

31

I'enetnka degoBeka

PesepBHbIii ypOK.
O00011IeHIE IO TEME
«HacneacTBeHHOCTD U
M3MEHYMBOCTH OPraHU3MOBY

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa u
po1ecc

https://m.edsoo.ru/3128P31.98

33

34

MeToabl 1 JOCTHKEHUS
CEJICKLIUN PACTECHUM U
JKUBOTHBIX

buorexHonorusa kak oTpaciib
IMPpOU3BOJACTBA

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

https://m.edsoo.ru/JSK3Q6W0J

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI

DBOJIIOLIMS U METOJIbI €€

1 1 https://m.edsoo.ru/6KWQIKBKU
W3Y4YCHUS
Hcropus pa3putus

2 PHAD . 1 https://m.edsoo0.ru/0SWC47SSX
MIpeICTaBICHHUI 00 SBOIOINH

3 MukposBoronus 1 https://m.edsoo.ru/TOFAUE4ZP
[Homynsauus kak
3JeMEHTapHas eIMHUIA BUJa
u 3Bomtonuu. JlabopaTopHas

4 ! paTop 1 0.5 https:/m.eds00.r/D3UCLTSOF
pabota Ne 1 «CpaBHeHue
BHJIOB 110 MOP(}OJIOTHYECKOMY
KPUTEPHUIO»
JIBroKyIme CUiIbl

5 (a1emMeHTapHbIE GAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
ABOJTIOIIUA
EctectBenHsIit 0TOOp 1 €ro

6 P 1 https://m.edsoo.ru/DY32BUDOQO
¢bopmbl
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOTIEHHOCTh

7 OpraHu3MOB 1 1 0.5 https://m.edsoo.ru/WAJHSTLOB

BHUI000pa30BaHuUe.
Jlaboparopnas pabota Ne 2



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

«Onucanue
MPUCTIOCOOJICHHOCTH
opraHusma u eé€
OTHOCHUTEJIBHOTO XapaKTepa

Hamnpasnenus u nytu

8 https://m.edsoo.ru/PI1FI0Y V3
MaKpO3BOIIOLUU

9 HeobOpatumocTh 3BOITIONNH https://m.edsoo.ru/CLA9VC5JJ
Ucropus xxu3Hu Ha 3eMiie 1

10 p . https://m.edsoo.ru/MJYY 1IMVX7
METO/bI €€ N3y4eHUs
['unoTe3sl MPOUCXOKIACHUS

11 https://m.edsoo.rut/EKNHXBOS2
JKU3HU Ha 3eMiie
PasBurue xxu3Hu Ha 3eMiie 110

12 https://m.edsoo.ru/ECINSTF62
3pam U nepuojam
OCHOBHBIE ATaIIbI DBOJIIOAU
PaCTUTENHHOTO U 5KUBOTHOTO
mupa. [Ipaktiaeckas pabora

13 p P p 0.5 https://m.edsoo.ru/7ZK1LYOSCT
Ne 1 «M3yueHune ncKomaemMbIx
OCTAaTKOB PACTEHHU U
’KUBOTHBIX B KOJIEKIIUAX
CoBpeMeHHasl cucTema

14 https://m.edsoo.ru/WSEXNI9YAK
OpPraHUYECKOTO MHUpa
DBOJIOLMS YEI0OBEKA

15 I https://m.edsoo.ru/ADV3JERUE
(aaTpOTIOTEHE3)
JBrxyuye cuibl ((paKTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOreHE3a

17 OCHOBHEBIE CTaJUH 3BOJIOIUNA https://m.edso00.ru/14G19MQ4K



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

18

19

YCJIO0BCKa

YenoBeueckue pachl U
MPUPOJIHBIC aaNTAIUN
YeJIoBeKa

PesepBHeIit ypok. O6001ICHNE
1o TeMe «BO3HUKHOBEHHE U
pa3BUTHE KU3HHU HA 3eMIIe)

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

20

21

22

23

DKOoJIorus Kak HayKa

Cpenpl oOuTanus u
IKOJIOTHYECKHE (PaKTOPHI

AbGuotnyeckue GaKkToOpEI.
Jlaboparopnas pabota Ne 3.
«Mopdoomnoruueckue
0COOEHHOCTH pacTeHUuil U3
pa3HBIX MECT OOUTAHUSD.
Jlabopartopnast pabota Ne 4.
«BnusHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue hakropsl

0.5

https://m.edsoo.ru/K46KON561

https://m.edsoo.ru/DCOIEUIC9

https://m.edsoo.ru/G7NF3P1INM

https://m.edsoo.ru/A6ZEMGNQOR

24

25

DKOJIOTHYECKHEe
XapaKTePUCTHKU MOMYJISLHUH.
[TpakTuyeckas pabora Ne 2
«IIoxcyér mioTHOCTH
MOMYJISIMM pa3HbIX BUIOB
pacTeHui)

Coo01ecTBa OpraHu3MOB —
OHOIIEHO3

0.5

https://m.edsoo.ru/X42J6 ABRN

https://m.edso0.ru/0T2K1PNGZ



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

OKOJIOTUYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/SILIRWZMR
(3x0cucTEMBI)
OcHoBHbIE TIOKa3aTeNN
9KOCUCTEMBI. DKOJIOTHYECKUE

27 . 1 https://m.eds00.ru/NSTEWOGPE
nupamuibl. CBolicTBa
skocucreM. Cykueccus

28 [IpupoaHbie SKOCUCTEMBI 1 https://m.edsoo.ru/ WIDMMUBCS

29 AHTPOIOTr€HHbIE 3KOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
buocdepa — rnobanpHas

30 dep 1 https://m.eds00.ru/2X1VG5Q18
9KOCUCTEMa 3eMIIn
3aKOHOMEPHOC

31 KOHOMEpHOCTH 1 https://m.edsoo.ru/V5JT6B38Z
CYLIECTBOBaHMs OUOChepbl
Yenoseue 0

32 J0BEYCCTBO B OHOC(epe 1 https://m.edsoo.ru/HXCDHPXDJ
3emin
C

33 OCYHICCTBOBAHHE HIPHPOAH 1 https://m.edso00.ru/187G37606
1 YeJIOBEYECTBA
Pesepubiil ypok. O60611eHIE

34 teMbl «Coo01iecTBa u 1 https://m.edsoo.ru/SW5XCF3K6
9KOJIOTUYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 ”s

I10 ITPOT'PAMME



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

ChopMupoBaHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTUHBI MHUPA W HAYYHOI'O
MHUPOBO33pEHUSA; O BKJIAJE€ POCCUMCKHUX M 3apyOEeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; (YHKIHMOHAIBHONH I'PaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3aJ1ayq

YMeHHe pacKpbIBaTh COJAEpKAHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHIA: XKU3Hb, KJIETKA, OPraHU3M; MeTa00Iu3M (OOMEH BEIIECTB
U MpEBpaIlEHUE YHEPTHH), TOMEOCTa3 (CaMOperysius), ypOBHEBas
OpraHu3aIus JKUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penponyKmusi), HACJICACTBEHHOCTh, HM3MEHYHBOCTh, POCT U

pa3BuTHE

YMenue  u3naratb ~ OMOJNOrMYEcKME  TeOpuHM  (KJIETOYHas,
XpoOMOCOMHasi, MyTalnoHHasi), 3akoHsl (I'. Mennens, T. Moprana,
HW. BaBunoBa) u ydeHus (0 ILEHTpax MHOroodpasus W
MPOUCXOXKACHUS  KylnbTypHbIX pacteHuid H.M.  Basuiosa),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

YMeHue BiageTh METOJaMM HAy4yHOro IIO3HAaHUS B OHOJIOTHH
(HabmroIeHre M OMUCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUIA,
OpraHM3alusi U TMpPOBEAEHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEKIY
HCCIIEAYEMBIMU BEJITMYMHAMH, 00BsICHEHHE MOJIYYE€HHBIX
pe3yabTaTOB, MCIHOJIB30BAaHHBIX HAy4YHBIX IIOHATHH, TEOpUH U
3aKOHOB; YMEHHUE JeNaTh BBIBOJBI HAa OCHOBAaHHUU IOJIYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIIECNATHh CYIIECTBEHHBIE MPHU3HAKA BUPYCOB, KIETOK
MPOKAPUOT M OYKAPUOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIeCTB |

MpEBpAIICHUs] YHEPTUU B KIIETKE, (JOTOCHHTE3a, MIACTHYSCKOTO U




SHEPreTUYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OILIOJIOTBOPEHUS, PA3MHOXKCHHUS, WHIUBHIYAJLHOTO Pa3BUTHSA

opranusma (OHTOTEHE3)

YMeHue [OpUMEHATh [OJIyY€HHbIE 3HaHHMS Ul  OOBACHEHMs
OMOJIOTMYECKUX  TMPOLIECCOB U SABICHMH, IS IPUHATHA
[IPAaKTUYECKUX pEUICHUM B IIOBCEAHEBHOM JKU3HU B LEIAX
obecrieueHuss 0€30MIaCHOCTH CBOETO  37I0POBbSI U 3/10POBbS
OKPY’KaIOIIKX JIIOJIeH, COOII0IEHUsI HOPM IPaMOTHOTO ITOBEJICHHS B
OKpy’Karollell NpUpOAHON cpene; NOHUMAaHHE HEOOXOIUMOCTH
WCTIOJBb30BAHUSL  JIOCTHXKCHUH  COBPEMEHHOW  OHMONOTHH |

OMOTEXHOJIOTMH JUIsl pAallMOHAJIBLHOTO MIPUPOI0I0Ib30BaHUS

YMenune pemiaTh 3JICMCHTAPHLIC I'CHETUYCCKUC 3a4a4Yu Ha MOHO- U
IUrHOpUAHOE  CKpEUIMBaHHWE,  CLEIUICHHOE  HacJeIOBaHHE;
COCTaBJIATH  CXEMbl ~ MOHOTMOPHIHOTO  CKPELIMBAHUS  JUIs
MpeCKa3aHusl HACIeOBaHUS MPU3HAKOB Y OPTaHH3MOB

YMeHue BBINOJIHATH J1a0OpaTOpHbIE M HPAKTUYECKHE paboThl,
coOnroaarh mpaBuia Nnpu padoTe ¢ y4eOHbIM U J1IaOOpPaTOPHBIM

o0opy0BaHUEM

YMeHue - KpUTHYECKH OLICHHBATh u WHTEPIPETUPOBATH
nHpopManuio  OMOJIOTUYECKOTO  COACpXNAaHHs,  BKIIOYAIOIIYIO
TICEBJIOHAyYHbIE 3HAaHUSA W3 PA3NIUYHBIX HCTOYHUKOB (CMU,
HAYYHO-TIONYJISIPHBIE MaTepHuabl); THUYECKHUE aCIIEKTBI
COBPEMEHHBIX HCCJICIOBaHUM B OHoJIOTHH, MEIHITUHE,

OHOTEXHOJIOTHHA

10

YMeHue co3naBaTh COOCTBEHHBIE IMHCHbMEHHBIE M YCTHBIE
cooOuieHuss, 0000mas  OuoNOTHYecKyr0  MHPOpPMALUI0 U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BaTh MOHSATHUHHBIN

amnmapar OUOJIOTUU

11 KUIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

CdopMHpPOBaHHOCTH 3HAHUI O MECTE W POJU OMOJIOTHH B CHCTEME

HAay4YHOro 3HaHUSA  CCTCCTBCHHBLIX HAYK, B (I)OpMHpOBaHI/II/I




COBPEMEHHOM ECTECTBEHHO-HAyYHON KAPTUHBI MUPa M HAy4YHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTMH; (YHKIHMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

VMeHHe pacKpbhIBaTh COJACPKAHHE OUOJOTMYECKUX TEPMHHOB H
HOHATHH: BU, ITOIIYJIALIUA, FeHO(l)OH[[, 9BOJIIOLUA, ABUXKXYIIUC CUJIBI
(akTopel)  JBOMIOLMH,  MPUCTIOCOOIEHHOCTH  OPTaHU3MOB,
BUI000pa3oBaHKe,  JKOJOTMYeCKHe  (aKTOphl,  IKOCHUCTEMA,
OPOIYIEHTbI,  KOHCYMEHTBI,  PEAYLEHThbI, [E€NH  I[UTAHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTreoreHos3, onocdepa

YMeHue uznaratb OMOJIOTMYECKHE TEOpUHU (IBOJIOLMOHHASI TEOPHUS
Y. JlapBuHA, CHUHTETHYECKas TEOpHUs OHBOJIOLHMHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apogsimieBoro  cxoiacrsa  K.M.  bapa,
4yepelOBaHUs IJIaBHBIX HampasieHUd U nyred spomonuu A.H.
CesepiioBa, yuenusi o 6uocepe B.M. BepHanckoro), onpenensirsb

rpaHribl UX MIPUMCHHUMOCTH K )KXUBBIM CUCTCMaM

YMeHune BiaJeTh METOJAMH HAyYHOTO IIO3HAaHUS B OWMOJIOTHUH
(HaOro/leHne M OMHMCAaHUE KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUIA;
opraHu3aisi ¥ TMpPOBEACHUE OHOJIOTHYECKOTO JKCIICPUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl; BBIABICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BEJIMYUHAMH, 0OBsACHCHHE MOJTYYeHHBIX
pEe3ynbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATHHW, TEOPUH U
3aKOHOB; YMEHHUE [IeJlaTh BBIBOJbI HAa OCHOBAaHHUU TOJYYEHHBIX

pe3ybTaTOB)

YMeHue  BBIIEIATH — CYHIECTBEHHBIE  IIPU3HAKW  CTPOEHUS
OMOJIOTMYECKUX OOBEKTOB: BMJIOB, MOMNYJSLUN, TPOIYLIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOI€OLEHO30B M  3IKOCHCTEM;
0COOEHHOCTH  TPOLIECCOB  HACIEACTBEHHOM  M3MEHUYMBOCTH,
€CTECTBEHHOTO OTOOpa, BUA00OPa30BaHUs, MPHCIOCOOIEHHOCTH
OpraHU3MOB, JIEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB HAa OPraHU3MBI,
IIEpeHoCca BEIIECTB W NOTOKAa JSHEPIMM B  DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B JKOCHCTEMAax CBOEM MECTHOCTH,
KPYroBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B OHochepe

YMeHue MNpUMEHATh TOJNYy4YEeHHbIE 3HAaHUS I OOBSICHEHUS

OMOJIOTUYECKUX IMponecccoB n HBHCHHﬁ, JIA IMPUHATHA

MPAKTUICCKUX peH_IeHI/Iﬁ B HOBCG)IH@BHOﬁ JKHU3HU B IEIIIX




obOecrieueHrnss 0€30MaCHOCTH CBOETO  37I0POBBSI U 3JIOPOBBS
OKPY’KAIOIIMX JIFOJIeH, COOJIOICHHSI HOPM IPaMOTHOT'O ITOBEJICHUSI B
OKPY)KaIOIIeH NPUPOJAHOU cpejie; MOHUMaHHWE HEOOXOIUMOCTH
UCIIONIb30BAaHUsI  JIOCTIDKCHUW  COBPEMEHHOW  Owonoruwm  Jyis

panroOHAJIBHOI'O MPpHUPOAOII0JIB30BaAHNA

YMeHue  pemaTh  dJIEMEHTapHble  OWOJIOTMYECKHEe  3aJaud,
COCTaBJISITh CXEMbI MEPEHOCA BEUIECTB U SHEPIHMH B IKOCUCTEMAX

(enu muTaHus)

10

YMeHHEe BBINIOJHITH JIAOOpPATOpHBIE M TPaKTUYECKHue paboThl,
coOmoaTh TpaBujia Mpu paboTe ¢ ydeOHBIM H JaOOpaTOPHBIM

00opyI0BaHEM

YMeHHe  KpUTHYECKM  OLEHMBATb U HMHTEPIPETUPOBATH
uH(popMaLi0  OMOJIOTUYECKOTO  COAEpKAHMSI,  BKJIHOYAIOILYIO
IICEBJOHAyYHble 3HAaHUS W3 PANIMYHBIX HUcTOyHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl); paccMaTpuBaTh TII0OaIbHBIE
HKOJIOTMYECKHE TPOOJIIEMbl COBPEMEHHOCTH, (opMHpOBaTH IO

OTHOIICHHIO K HUM CO6CTBCHHYIO IO3UIIHNIO

YMenne co3mgaBaTh COOCTBEHHBIE THCHbMEHHBIE H  YCTHBIE
coobmienus, 0000mass  OWONOTHYECKYI0  MHPOPMALUIO W3
HECKOJIbKMX HCTOYHHMKOB, TPAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN

arrmapar Onosorun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus kak Hayka

1.1

Bbuonoruss — Hayka o >xuBoil mpupozae. Ponp Oumonorum B opMupoBaHHH

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CUcTeMa OMOIOTUYECKUX HAYK

1.2

Metoabl O3HAHUS KUBOW MIPUPOIBI (HAOIIOIEHHNE, IKCIIEPUMEHT, ONMCaHUE,
M3MEpeHue, KiacCHu(pUKaIus, MOJCITUPOBAHUE, CTAaTHUCTHUYECKas o0O0padoTKa

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OopraHnu3anus

JXKusble cucteMbl (OMOCHCTEMBI) Kak IpeaMeT u3yuenus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJICKYIISIPHO-T€HETUUYECKHM, KJIETOYHbIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOCEepHBIN
XUMHUECKUI COCTAaB U CTPOCHUE KIICTKU

XUMUYECKUH COCTaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MaKpPOIJIEMEHTHI,

MHKPOIJICMECHTEI. Boz:a U MHUHCpAJIBHBIC BCHICCTBA. qDYHKIII/II/I BOJAbI H

MHHCEPAJIbHBIX BEHIICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

3.2

3.3

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTHI. AMHHOKHMCIOTHBIH COCTaB.
VYpOBHM CTPYKTYpBbI O€IKOBOI MOJIEKYIbI (IEpBUYHAsI, BTOPUYHAs, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHE CBOMCTBa OenkoB. buonornueckue
(GyHKIIMHN OEIKOB.

depMeHThI — Ouooruueckue karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN
LeHTp, cyocTpaTHas cneuuduuHoctb. KodepmenTsl. Buramunbl. Otianuus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

VYrneBoapl: MoOHOcaxapuiel (DJIIOKO3a, pubo3a U Je30Kcupubdo3a),
aucaxapunibl (caxaposa, JIaKTo3a) W ToJicaxapuibl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIMN yTIE€BOIOB.

Jlununael:  TpUTIUUEpUAbl, cTepounabl, (ochomunuasl. ['mapoduasHO-

rusipodoOHbIe cBOMcTBa. buonoruueckue ¢ynkiuu naunuaoB. CpaBHeHHE




YIJICBOJAOB, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunnoseie xucnorsl: JIHK wu PHK. Hyxneoruasr — MOHOMepHI
HYKJIEMHOBBIX KucinoT. Ctpoenne u Qpynkuun IHK. Ctpoenue u QpyHKIuH
PHK. AT®: ctpoenue u GyHKIuH

3.5

3.6

3.7

]_II/ITOJ'IOFI/IH — HayKa O KJIETKCE. Kierounas TEOpU. MCTOI[BI HN3YUCHUA KIICTOK

Krerka kak nenoctHas xuBasi cucrema. O01Ire npu3Haky KJIETOK: 3aMKHYTast
HapykHass MemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTEe3a OeKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuoruyeckas. OcobeHHOCTH
CTPOEHMSI IIpOKapuoTHYeCKOM KieTku. KiierouHas creHka OakTepuil.
CrpoeHue 3ykapuoTuyeckoil kiaeTku. OCHOBHBIE OTJIMYMS PaCTUTENIbHOM,

YKUBOTHOH ¥ TPUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKa, INIMKOKAIUKC, WX
¢bynkumu. [Inasmatnyeckas memOpana, e€ cBoiictBa U ¢yHkimu. Lluroriazma
u e€ opranoupl. OHOMEMOpaHHBIE OPTaHOU B! KIETKHU: SHAOIIA3MaTHIECKas
cerb (OIIC), anmapar I'ombaxku, Jm3zocomsbl. [lomyaBTOHOMHBIE OpPIraHOMIBI
KJIETKH: MUTOXOH/IPHH, TUIACTUIBL. [IporCXoKaeHe MUTOXOHAPUH 1 TUIACTH/L.
Buner mnactua. HememOpaHHbIE OpraHOHIBI KIETKH: PHOOCOMBI, KJICTOUHBIH

LHCHTP, pCCHUYKHU, KT'YTUKH. qDYHKIII/II/I OpraHona0B KIICTKH. Bxmarouenus

Snpo — perynsaTopHbli LeHTp KieTku. CTpoeHue saapa: siiepHas 000J0dYKa,

KapuoIuia3Ma, XpoMaTuH, AJPbIINIKO. XpOMOCOMI)I

TpancnopT BEHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

43

OOMeH BelecTB, WK MeTaboaM3M. AcCUMIIIALNSA (TUIACTUYECKUN OOMEH) U
JTUCCUMUIISILINSA (SHEPTeTUUECKHil 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca
Metabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCICCTB U NPCBpPALICHNUU SHEPIUU B KIICTKE

®orocunte3. CperoBas u TemHOBas (a3el  (orocuHTeza. Peakumu
dbotocunTesa. DhdexTUBHOCTh PoTOcHMHTE3a. 3HaueHue (OTOCHUHTE3A IS
KU3HU Ha 3emuie. BriusiHue ycnmoBui cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI
MOBBILIEHUS €T0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHUHTE3UPYIONIHEe OaKTepuu. 3HAYCHHE XEMOCUHTE3a IS

JKU3HU Ha 3eMiie

3HepFCTH‘{CCKI/Iﬁ oOMEH B KIICTKE. Pacmiemnnenue BCIICCTB, BBIACIICHHUC H

aKKyMYyJIMPOBAaHHUE SHEPIrUH B KJETKE. DTambl JHEPreTHYecKoro oOMeHa.




I'mukomms. BpO)KeHI/Ie 1 €ro BUIEI. KI/ICJIOPOIIHOG OKHCJICHHUEC, HJIN KJIICTOYHOC

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHa

4.4

Peakium wmarpuuyHoro cuHTte3a. leHernueckas wunpopmamus u JIHK.
Peanuzamus renernueckoid nHopmanuu B KieTke. [ eHETHUECKUI KO U €ro
cBoictBa. Tpanckpunuuss — wmatpuuHblii cuHte3 PHK. Tpancmsmus —
6uocunres3 Oenka. Koguposanne amuHokucioT. Pons pubocom B OGnocunTese

OeJka

4.5

Hexnerounsie ¢popmbl xKu3HH — BUpYCHl. McTopust oTkpeiTust BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIESTEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacteHuid, )KMBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMBIE
BUpycamu. Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oyaurens

CII1a. [TpodunakTrka pacripocTpaHEeHUsI BAPYCHBIX 3a00I€BaHUM

PasMHOkXEeHME 1 MHAUBUYAIbHOE PA3BUTHE OPraHU3MOB

5.1

52

Kierounslii UMK, WU KU3HEHHBIM MUK KiIeTKd. MHTepdaza u MUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernnkanus — peakuus MAaTpUIHOTO
cunte3a [IHK. Ctpoenune xpomocom. XpOMOCOMHBIM HAabOp — KapHOTHIIL.
JuniouHeIi M TalJIOWAHBIA  XPOMOCOMHBIE HA0Opbhl. XPOMATHIBI.
[IuToslOrnyeckne OCHOBBI PA3MHOXKEHHS M HWHIAMBHUAYAJbHOTO PpPa3BUTHSA
OpraHU3MOB.

Henenne kierkn — Muto3. Ctaguu murtosa. IIpoueccsl, nmpoucxonsuiye Ha

Pa3HBIX CTAAUAX MUTO3A. buomorunyeckuii CMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U nosuoBoe. Buasl 6ecnosnoro
Pa3MHOXKEHHUS: JEJIEHUE HaJBOE€, MOYKOBAHHME OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  pPa3MHOMKEHHE. UckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC JIA CCIICKINN
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[TonoBoe pa3MHOMXKEHHUE, €T0 OTIUYHUS OT O€CIOIOorO.
Metiio3. Cragun wmeiosza. [lporeccel, mpoucxosue Ha CTaausx Menosa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornyeckuii cMbIca U

3HaYEeHNE MEN03a
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5.5

'amerorene3 — mporecc 00pa3oBaHUSI TOJNOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBbie kenme3bl: CEeMEHHUKM W sSMYHUKH. OOpa3oBaHuUE U DPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrIepMaro30M[, SHIEKIeTKa) — ClepMaToreHe3 M
ooreHe3. OCOOGHHOCTH CTpOCHHS  AUIEKIETOK U  CIIEPMAaTO30MIOB.

OmnonorBopenue. [TapreHorenes

NunuBuayanbHoe pa3Buthe (OHTOTeHE3). OMOpUOHANIBHOE pa3BUTHE

(omOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BUTUS Y  TTO3BOHOYHBIX




KUBOTHBIX: JIpOOJieHHE, TacTpyisiuusi, opraHorenes. IloctamOpuoHanbHOE
pasBuTHe. Tumbl MOCTAIMOPHOHAIBHOIO Ppa3BUTHUS: MPSIMOE, HENpPSIMOe
(munHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPSI,
CIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOACTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE

CCMCHH, CTaIUH PA3BUTUA

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

[Ipeamer u 3amaum reHetuku. Mcropus pa3BuTHUs TeHETHKU. Bkian
POCCHHCKMX U 3apyOeKHBIX YYEHBIX B pPa3BUTUE TE€HETUKH. MeTobl
TCHEeTUKH  (TMOPHIOJIOTUYECKUN,  IIUTOT€HETHYECKHH,  MOJEKYJISPHO-
reHeTuyeckuit). OCHOBHBIE = TIE€HETHMYECKME NOHATHUA. | 'eHeTHueckas

CHUMBOJIMKA, UCIIOJIb3yEeMad B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJICIOBaHUsI MPU3HAKOB, yYCTaHOBJIEHHBIE ['. Menaenem.
MounorubpuaHoe ckpeuiBaHue. 3aKOH €AMHOOOpa3usi THOPUIOB IEPBOTO
nokosneHus. [lpaBuwiio JOMUHUpOBaHUSA. 3aKOH pACLICIJICHUS IPU3HAKOB.
I'unoresa unctorsl ramer. [loHOE M HEMOJIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHUE. 3aKOH  HE3aBUCHUMOTO  HACIEIOBAHUSA
npu3HaKkoB. LlUToreHeTnyeckue OCHOBBI AUTUOPHUIHOTO CKpPEUIMBAHUS.
AHanusupyromee — ckpemuBaHue.  Vcnonb3oBaHME — aHAIM3UPYIOLIETO

CKpEILMBAHUSA JUIsl OIPEEIIEHUs] TEHOTUIIa 0co0u

CuemnnieHHoe  HacienoBaHue npuszHakoB. Pabora T. Moprana 1o
CLIETUICHHOMY HacleloBaHUI0 TIeHoB. HapyiieHue cuemieHuss T'€HOB B
pe3ysibTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enernka mosa. XpoMOCOMHOE OIpenesieHne mosia. AyTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['oMoraMeTHble U rereporamMeTHble opranu3mel. HacnenoBanue

MMPU3HAKOB, CHCIUICHHBIX C ITIOJIOM

6.4

N3menunBOCTh. BHIbI N3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Ponp cpenpl B HEHACIEACTBEHHOW W3MEHUMBOCTH. XapaKTEPUCTHKA
MOJU(UKAMOHHOW W3MEHYMBOCTU. BapHallMOHHBIM psa M BapualMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHblE M KadyeCTBEHHBIE
NpU3HakKl W UX Hopma peakuuu. CBoiicTBa  MOAM(PUKALMOHHON

U3MCHYMBOCTH

6.5

HacnencrBennas, WM TIe€HOTHIIMYECKAs, H3MEHYMBOCTh. KoMOHMHATHBHAas
W3MEHUYUBOCTh. MeH03 M TOJOBOM TpoIlecC — OCHOBA KOMOMHATHBHOMN

W3MEHYUBOCTH. MyTalnoHHas W3MEHYUBOCTh. Kitaccudukammss MyTaruid:




6.6

TE€HHbIE XPOMOCOMHBIE, T'€HOMHBIE. YacroTa W NPUYMHBI MYTalU.
Myrtarenusle (akTopbl. 3aKOH TOMOJIOTMUECKUX PSAJOB B HACIEICTBEHHOM

n3MenunBoctd H.M. BaBuiosa

I'enetnka denmoBeka. Kapuortun uyenoBeka. OCHOBHBIC METOJbI TCHETHKU
YyeJIoBEKa: reHeaIorHYeCKUH, OJIM3HELIOBBIH, LIUTOT€HETHYECKHH,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTH4YecKkuii. CoOBpeMeHHOe OmpeaeeHHe
TrE€HOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBAHUE, TeHOTUIIMPOBAHUE, B TOM YHCJIE
¢ momomiwto I1I[P-ananu3a. HaciaeacTBeHnHbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC
0one3Hu, 0ose3Hu c HAacCJIeACTBEHHOMN MIPEAPACIIONOKEHHOCTBIO,
XpoMocomMHble  Oone3nn. CoMaTWYecKWe W TeHEpaTUBHBIC MYTallWu.
[Ipunuuner 370poBOro 00pas3a >KWU3HU, TUATHOCTUKH, MNPOPUIAKTUKH U
JIEUEeHUS FeHETUYECKHUX OosIe3HEN. Meauko-reHeTHYeCKoe
KOHCYJIbTUPOBaHUE. 3HaYCHHE MEIUIIMHCKON T€HETUKH B IPEIOTBPALICHUH U

JICUCHUH I'eHETHYECKUX 3a00JICBaHMI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuusi Kak HayKa M IpOLECC. 3apOoXkIE€HUE CEJEKIMH U JTOMECTHUKAlUS.
Vuyenue H.M. BaBwiioBa o0 1eHTpax NPOUCXOXKIEHUS M MHOT000pas3us
KYyJIbTYPHBIX pacTeHUil. LIEeHTpBl NPOUCXOKIAEHMS IOMAIIHUX >KMUBOTHBIX.
Copr, nopoza, mwramm

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBblii M HHAMBUAYAIbHBINA OTOOpHI B
CeJIEKIIMM pacTeHUi U kuBOTHBIX. OlleHKa 3KcTepbepa. binskopoacTBeHHOe
CKpelrBaHue — MHOpuAMHT. Yucras nuHus. CKpellMBaHUE YUCTBIX JIMHUI.
I'etepo3uc, wumm rubpuaHas cwia. HepoacTBEeHHOE CKpellMBaHUE —
aytopununr. OtnanénHas rubpuamsanus u e€ ycnexu. MckyccTBeHHBIH
MYyTareHe3 M IOJY4YeHUE IMOJUIUIONIOB. JIOCTHKEHUS CENIEKIIUU PAaCTEHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

11 KITACC

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HWH)KEHEpHs. OTallbl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranmszmon. Kierounas
nHxeHepus. Kinetounele KynabTypel. MUKpPOKIOHAIBHOE Pa3MHOKEHUE
pactenuil. KiioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYeCKUe U dTHueckue npodnembl. MO — renernuecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI




Kon

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA

DBOIIOLIMOHHASL OMOJIOTUS

DBOITIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa  HBOMIOUMHU. [lanmeoHTONOrWYecKue: IOCIeI0BaTeIbHOCTD
IIOABJICHUSA BUJIOB B MaJICOHTOJIOTHYECKOM JICTOIIUCH, TICPCXOAHBIC (I)OpMBI.
buoreorpaguueckue: cxoncTBo M paszauuue ¢dayH U (GIOp MaTepUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M PA3IUuUUs SMOPHOHOB pPa3HBIX
BU/IOB  O3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJIOTMYHble, pYAUMEHTapHbIC OpraHbl, aTaBU3Mbl.  MoJeKysIpHO-
OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX

METa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB

OpomononHass Tteopuss Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHUS
JapBUHU3MA. [[BOKyIIME CHIIBI SBOJIIOIMHU BUAOB 10 JlapBUHY (M30BITOYHOE
pPasMHOXEHHE  NpPU  OrPAHUYECHHOCTHM  PECYpPCOB,  HEONpPEAcIIEHHAs

M3MEHYUBOCTb, O0pH0a 32 CyILIECTBOBAHUE, €CTECTBEHHBIH 0TOOD)

Cunrernueckass teopust 3Bomtonuu (CTD) M OCHOBHbIE €€ TOJIOXKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BIIA U SBOJIIOIUU

1.4

1.5

JBmwxyume cuiibl ((hakTopbl) BOJIOLUUN BUAOB B NpHUpoje. MyTalMOHHBIHI
IpoLecc U KOMOWHATUBHAS U3MEHUYMUBOCTh. [1OMyIsIIMOHHBIE BOJIHBI U Ipeid
reHoB. M3omsauus u wmurpauusa. EctecTBeHHBIH OTOOp — HampaBIsIOMINI
¢axTop 3BoOLIKU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHW3MOB Kak pe3yinbTaT HBoJoIMU. [lpumepsr
PUCTIOCOOIEHUI y OpraHu3MoB. ApoMop(}o3bl ¥ HINO0AJaNTalUH.

Bung wu  BugooOpasoBanme. Kputepun Buga. OcHOBHblE  (hOpMBI

BHJ1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

MakposBomtonusi.  Dopmbl  3BOMIOIMU:  QUIIETHYECKas, JUBEPreHTHas,

KOHBCPICHTHAA, IMapaJlJICIIbHAs. HCO6paTI/IMOCTL 9BOJIIOIIMH

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHble NpEICTaBICHHS O 3apOXKACHUM >XKM3HU. HaydHble runoressl
BO3HMKHOBEHUS XKM3HM Ha 3emiie: aOuMoreHe3 W MaHCHepMHs. XUMHUYecKas
SBOJIOLHS. OKCIIEPUMEHTAIBHOE NOATBEPKIACHUE XUMHUYECKON 3BOJIIOIUU.
Hauanbnble 3Tansl 6nonornyeckoit sBomonuu. ['unoresa PHK-mupa. Ilepsoie

KICTKM HW HX 3BOJIFOIUA. (DOPMI/IpOBaHI/Ie OCHOBHBIX TPYIIII JXHUBBIX




OpraHnu3mMoB

2.2

PazButue xu3Hu Ha 3emiie mo 3pam W nepuojaM. Karapxeil. Apxelckas u
npoTtepo3oiickas 3pbl. Ilaneosolickas spa u e€ mepHoabl: KeMOPUHCKUH,
OPJIOBUKCKUM, CHIIYPUHCKUN, JIEBOHCKUW, KAaMEHHOYTOJbHbBIA, TEPMCKHUM.
Me3so30iicKas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiinozoiickas 52pa W €€ T1epuoJpl: MaJC€OreHOBbIA, HEOTCHOBBIN,
AQHTPONIOreHOBBIN. XapaKkTepUCTUKa KJIMMAaTa U IEOJIOTMYECKUX IPOLIECCOB.
OcHOBHBIE O3Talbl 3BOJNIOIMH  PACTUTEIBLHOTO W KMBOTHOTO  MHpa.
Apomopdo3bl y pacTeHU W KUBOTHBIX. [losiBIICHHE, pacBET U BHIMHpPAHUE

TPYIIII )KUBBIX OPraHu3MOB
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CucremMa OpraHMuYecKOro Mupa Kak oOTpaxeHue »3Bojtouuu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHN3MOB
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2.5

OBOJIIOLMS YeTI0BEKa. AHTPOIOJIOrus Kak Hayka. PazButue npeacraBieHui o
IIPOMCXOXKIECHUN 4YesoBeka. MeTosbl u3ydeHusl aHTpororenesa. CxoJcTBa u
pa3nuyus 4eJioBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmwxymme cuisl (GpakTopsl) anTpornorenesa. HacnencTBeHHass W3MEHYHBOCTD
U €CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBINH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil

TpY/la, MBILLJIEHUE, PEYb

OcCHOBHBIE CTaJAMM M BETBU 3BOJIOLUH YEJIOBEKAa: aBCTpAJIONUTEKH, YenoBek
ymensid, Yenoek mnpsaMoxomamui, YenoBek HeaHaepTanbCkuil, YemoBek
pazymHbIid. Haxo Ky HCKOMaeMbIX OCTaHKOB, BpeMsl CyILIECTBOBaHUS, 001aCTh

pacnpocCTpaHCHUs, 00BEM TOJIOBHOTO Moa3ra, 06pa3 JKU3HHU, Opyaua

2.6

YenoBeueckue packl. OcCHOBHbIE  OONbIIME  pachl:  €BPONEOUTHAsS
(eBpa3uiickasi), HETpoO-aBCTpalloMAHas (IKBATOpHAIbHAs), MOHTOJIOWHAS
(asmarcko-amepukaHckasi). YepThl MNPUCIOCOONIEHHOCTH TMpPEACTaBUTENEH
YEeJIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHHS. ETWHCTBO uenoBEUECKUX

pac. Kputuka pacusma

3.1

Oprasu3Msl U OKpyXkaromas cpeaa

OKoorus Kak Hayka. 3aladd ¥ pa3zeiibl SKOJOrMHU. MeTo bl HKOJIOTHUECKUX
UCCIIEIOBaHUNA.  DKoJorMueckoe  MupoBo33peHue. Cpeasl — oOUTaHMA
OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3/YIIHAs, MOYBEHHA,

BHYTPUOpPraHU3MEHHas

3.2

Okonornyeckne (akropel. Kiaccupukamuss SKOIOTHYECKHX —(aKTOPOB:




3.3
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a6I/IOTI/ILICCKI/Ie, OHMOTHYECKHE U AHTPOIIOTCHHBIC. IIGFICTBI/I@ 9KOJIOTHYCCKHX

($aKkTOpOB HA OPraHU3MBI

AbuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAN3M.
[TpucnocoOneHnss OpraHu3sMoB K JIeHCTBHIO aOMOTHYECKUX (DaKTOPOB.

buosornueckue puTMsl

buotnueckue pakropel. Buabsl OnoTHuecKruX B3aMMOACHCTBHI: KOHKYpEHIIUS,
XHUIIHUYECTBO, MAapa3uTH3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJICOHUYECTBO,
KBapTUPAHTCTBO), aMeHCallu3M, HelTpanu3M. 3HaueHHe OHOTHYECKHX
B3aMMOJECHCTBUIM Ul  CYLIECTBOBaHMsSI  OpPraHM3MOB B  NPUPOJHBIX

€o001IeCcTBax

3.5

DKOIOTrHIeCcKHue XapPAKTCPUCTUKHU  TIOIIYJIAINH. OCHOBHBIE ITOKa3aTeIN
nomyidauuu: 4YuCJICHHOCTD, INIOTHOCTh, POXKAACMOCThb, CMCPTHOCTDL, IMPUPOCT,

MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTH MNOITYJIAIUHU U eé peryisinunsa

COO6H_I€CTBa H 3KOJOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opraHu3MoB — OuorieHo3. CTpykTypbl OWOIIEHO3a: BHIOBA,
MPOCTpAaHCTBEeHHAs, Tpoduueckas (mumesas). Bumbl-momuHantel. CBsizu B

OHoLIEHO3€E

4.2

Dkonorudyeckue cuctembl (d9kocuctembl). llonstue 00 »sKocucteme u
OuoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, pPENyLeHThl. KpyroBopor BemecTB U IOTOK DJHEPruu B
skocucteme. Tpoduueckue (MHILEBbIE) YPOBHHU SKOCUCTEMBI. [lnieBrie mienu
u cerd. OCHOBHBIE TIOKa3aTeNd HKOCUCTEMbI: Ouomacca, NPOTYKIIHSL.
DKOJIOTHYECKUE MUPAMHUJIBI: MPOAYKIINHU, YUCICHHOCTH, OroMacchl. CBOMCTBA

OKOCUCTEM: yCTOfI‘-IPIBOCTB, CcaMoperyJsnus, pa3BuTucC. CYKI_ICCCI/ISI
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4.4

[Ipupoanble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonormdyeckoe W XO3SMCTBEHHOE  3HAYEHHWE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasnoobpasue kak (aktop ycroiumBocTH dkocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

VYuenne B.U. Bepnaackoro o Ouocdepe. 'panuiiei, coctaB M CTPyKTypa

6uocdepsl. Kupoe BeniectBo u ero ¢pyHkuuu. OcodeHHocTn Guochepsbl Kak




rio0anbHOM 3KOCUCTEMBI. JI[MHaMHUYeckoe paBHOBECHE M OOpaTHasi CBS3b B
ounochepe. KpyroBopoTsl BemecTB U OMOTCOXMMHYECKHE ITUKIIBI JIEMEHTOB

(yriepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B Onocdepe 3eMiau. AHTpOIIOreHHbIC U3MEHEHHUs B Ouocdepe.
['mobGanpHBIC YKOIOTHYECKHE TIPOOIIEMBI.
OcHOBa palMOHAIBLHOTO YIPABJICHUS MPUPOTHBIMHU pecypcaMH U X

ucnonb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penaknueit [laceunnka B.B. AxknmonepHoe o61ectBo «3narenbcTBo
«ITpocsenienue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penaxkuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbeTBO
«IIpocBenieHue»

DeKTpoHHBIE 00pa3oBarenbHbIe pecypchl (DOP). Tumossie 3K3aMeHaIlMOHHbBIC

martepuaisl EI'D.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

[Tocooue ®UIIHN "ITpoextet KUM EI'D.TpenupoBounbie BapraTs”

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MockoBckas mkoJa



		2026-08-28T16:14:34+0300
	ЧОУ СОШ "СТУПЕНИ"
	Я утвердил этот документ




