MHWHUCTEPCTBO IIPOCBEIIEHU I POCCUMCKOM ®EJEPAIINN
MunucrepcTBo 00pa3oBanus SpociiaBckoi 00IacTh

YacTtHoe obureodpazoBaTenbHoe yupexaenue «Kimaccuueckas ['umHazusi-
naHcuoH CesaTo-AsnekcueBckou [lycTeiHn mamstu nporouepes Bacunus

Jlecusaxa»

YTBEPXJIEHO
Yupasusromun JTUPEKTOP
Bacunenko C. A.

[Tpuka3 Ne 39 ot 31.08. 2026 r.

PABOYAS NPOT'PAMMA
yueOHOro nmpeamera
«buoJjgorus»

st ooyuatomuxcst 10-11kmaccos

c.HoBoanekceeBka

2026



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHHM TEOPETHUYECKYIO OCHOBY IS
OMpeNieNIeHUs] TOAX0A0B K (OPMUPOBAHUIO COJIEpXKAHUS YUEOHOTro mpeameTa
«buosorus» cocTaBWIM: KOHIENTyajdbHble mnonoxkeHuas @PIrocC COO o
B3aUMOOOYCIIOBJIEHHOCTH  IIeJeH, Ccoaep)KaHus, pe3yJbTaTOB OOy4YeHUsS U
TpeOOBaHUIA K YPOBHIO TTOITOTOBKHU BBIITYCKHUKOB, TTOJIOKEHUSI 00 OOIIUX MEIX 1
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit ®eneparnuu, a Takke IOJIOXKECHUSI O
cnenuduke 6uonoruu, e€ 3HaYCHUH B MMO3HAHWUU JKUBOU MPHUPOABI U 00ECTICUCHUH
CYILIECTBOBaHMS 4esoBedecKkoro ooOiectBa. CorjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
OTpeJIeNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Oumosioruu 1aéT MpENCTAaBICHHE O Leix, 00 oOmei
CTpaTeruy OOydYEeHHS, BOCIUTAHUS M PA3BUTUA OOYYAIOIMMXCS CpeICTBaAaMU
yueOHoro mpeamera «buonorus», omnpenenser o00s3aTeNbHOE MNPEIMETHOE
COJep>KaHHMe, €ro CTPYKTYpy, pacmpeiclieHue 1o pazjeinaM U Temaw,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUCHHS YUEOHOTO MaTepHuana ¢ yuéToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA 00pa3oBaTeIbHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEHN 00y4aronuxcs.

B nmporpaMmvme 1o OuOJIOrMHM TaKXKe YYHMTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JTUYHOCTHBIM, METAlpPEIMETHBIM M IPEAMETHBIM pe3yJbTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHIOB Y4eOHO-IIO3HABATEIIBHOU
NeATebHOCTU/Y4EeOHbIX JEHCTBUI O0ydYaroluXxcsi MO OCBOCHHUIO COJEpKaHUS
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonorun (10-12 xiaccel, 0a30BbIH YPOBEHB) peain30BaH
NPUHIIAI TIPEEMCTBEHHOCTH B W3y4YeHWW OWONoruu, Omaromaps 4YemMy B HEH
IpOCMAaTPUBAETCS] HAMPABJICHHOCTh HAa pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHruEeM €CTEeCTBEHHO-HAyYHOT'0 MHPOBO33PEHUS, LIEHHOCTHBIX
OpMEHTAIIMHN JIMYHOCTH, IKOJOIrHYECKOT0 MBIIIJICHUS, MPEACTABICHUN O 3I0POBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIICHHWEM K OKpYXKalomeld MPUPOIHON cpene.
[TosToMy Hapsny ¢ U3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHM, a Tak)Ke 3HAHUU O
CTPOCHHUH >KMBBIX CUCTEM Pa3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOIIECCOB B IPOTrpaMMeE IO OMOJIOTHH YASICHO BHUMAHHE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B MOBCEHEBHOM XKW3HU JIJIsl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHCJe: MPO(PWIAKTUKU HACJIEICTBEHHBIX 3a00JEBaHMI YeI0BEKa, MEIUKO-
T€HETHUYECKOr 0 KOHCYJIbTUPOBaHMUSI, 00OCHOBaHHUS 9KOJIOTHYECKH
1eecoo0pa3Horo MOBEACHHUS B OKPY)KAIOMICH MPUPOJAHOM cpeae, aHaln3a
BIIMSIHUSL XO3SIUCTBEHHOM MESATENHHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX MU
HCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHUS K MIPUKIIAHON HAIIPaBJICHHOCTU
ydeOHOro npeaMera «bHOIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHUS



YCIIOBHUH IS pelIeHus] OJHOW M3 aKTyaJbHBIX 3a/1a4 MIKOJIBHOTO OMOIOTMYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y oOydarouuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSAM JTUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrnieunBaeT (OpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, paciiupsieT U 0000maeT 3HaHUS O KUBOM mpupoje, €&
OTJMYUTENbHBIX MpPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOIHUH, CO3MAET
yCIOBUSL  JJsi: TIO3HAHMS  3aKOHOB  KUBOM  MPHUPOABI,  (OPMHUPOBAHUS
(yHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMUECKOT0 MBIIUICHHUS, IEHHOCTHOT'O OTHOIIEHUS K )KUBOUW MPUPOIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TaKXkKe JIJIsl PEIICHHs] BOCTIUTATEbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenune 6uonmorun obecreynuBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
UHTEIUICKTYaIbHBIX, KOMMYHHUKAIMOHHBIX W HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYPBHI, CIOCOOCTBYET HMHTErpani OWOJOTWYECKUX 3HAHUU C
NPEICTABICHUSIMHU U3 JAPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHbIE MONOXKEHUS O NpeJHA3HAYEHUU y4eOHOro IpenMera
«buonorus» CcOCTaBUIM OCHOBY [UIsl ONpPEEICHHUS IMOIXOJ0B K OTOOpY U
CTPYKTYpUPOBAHUIO €r0 COAEp)KAaHMA, IMPEICTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p comepxanusi yuebHoro mpeamera «buomorusi» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3MIMHN KyIbTypOCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaronifecs: MOKHBl OCBOUTH 3HAHMS W YMEHUS, 3HAUYMMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, ONPEICISIONIUE aJeKBaTHOE IIOBEICHHE
YelioBeKa B OKPYXAIoleld MPUPOAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHON
KU3HU U MPAKTUYECKOU AesTenbHOCTH. Ocoboe MECTO B ATOM cHUCTeMe 3HAHUMU
3aHUMAIOT JIEMEHTHI CO/IEPIKAHMS, KOTOPHIE CITYXKaT OCHOBOM /it POpMHUpPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa U
[EHHOCTHBIX  OpPUEHTAlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUuU
OMOJIOrNYECKOro 00pa3OBaHMs.

CTpykTypupoBaHHE COACpX)aHHUs y4yeOHOro Marepuala B TMPOTrpaMMme II0
OMOJIOTMM OCYILIECTBICHO € YYE€TOM NPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alud U
ABOJIONIUU. B COOTBETCTBHUHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONNE COAepKaTelbHbIe TUHUH: «bruomorus kak Hayka. MeTombl
HAy4yHOTOo mo3HaHus», «Kinerka kak Ouonmoruueckas cucrema», «OpraHusm Kak



Ouonornyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«OBONTIOLUS KUBON NPUPOBI», «IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yuyeOHoro mnpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaZIcHHME  OOYy4alOUIMMHCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOrO paHra M NOPUOOPETEHHE YMEHHUI
UCIOJIb30BaTh ATU 3HAHUS MJII TPAMOTHBIX JIEUCTBUM B OTHOLIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUUYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00ECTIEUNBACTCS PEUICHUEM CISIYIOIINX 3aa4:

OCBOCHHME OOYYaAIOIIUMHCS CUCTEMBbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyXallluX OCHOBOU
s (OPMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAayYHOI'O MO3HAaHUS, CTPOCHUH, MHOIOOOPAa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OPTaHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH;

(GopmupoBaHue y oOydarolIUXCsl MO3HABATEIbHBIX, HWHTEIIEKTYaJbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAM3a JAHHBIX O IYTSAX pPa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOJAXOJOB K H3YUYEHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3aluy;

CTaHOBJEHHE Yy oOOyvarommxcs oOmeil KyiabTypbl, (YHKIIMOHAIBHON
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATH SIBJIICHUSI OKPYKAIOIIETO
MUpa >KUBOW MPHUPOABI HA OCHOBAHMM 3HAHUW M OIbITa, IOJTYYEHHBIX MPHU
W3y4YEeHUHU OHOJIOTHH;

dopmupoBaHue y oOydalooIuXcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOW JAESATENbHOCTU YEJIOBEKAa, Ppa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU IO3HAHMSI YEIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIIOCHUS STUUECKUX
HOPM IpHU NPOBEIECHUN OMOJOTMYECKUX UCCIIEI0BAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUISl TIOBBIIIECHUS YPOBHS
HKOJIOTUYECKON KYIbTYpBI, A1 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTH M0 OTHOUIEHUIO K OKPY>KaIOIIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJEHHE Mep MNPOPUITAKTUKH
3a00JIeBaHU.

B cucreme cpennero obuiero oOpa3oBanusi yueOHbIM npeamMer «buonorus»,
U3y4aeMblid Ha 0a30BOM ypOBHE, SIBJISIETCS 00s13aTENbHBIM YYEOHBIM MPEIMETOM.



JInst uzyuenust OMoa0ruu Ha 6a30BOM YPOBHE CpEIHETO 00111ero 00pa3oBaHus
orBoauTCsl 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kmacce — 17
gacoB (0,5 wyaca B Hemento), B 12 kimacce - 17 ywacoB (0,5 wyaca B Hemernto).



COJEPXAHME OBYYEHUA
10 KIJACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUM C OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uiocoduei, 3TUKON, I3CTETUKON U MPaBOM.
Ponp Ouomorum B (OpMUpOBaHMM COBPEMEHHON HAy4yHOM KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOTIOICHHE, IKCTIEPUMEHT, OMMCAHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuuel u cxeMbl: «MeTobl MO3HAHUS )KUBOU MTPUPOIBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cmonp30BaHHE pa3IMYHBIX METONOB IPHU
U3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JXKuBble cucTembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHU3aluud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOre0oIeHOTHIECKHI ), OMOC(EepHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MTPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOABI.

O6opynoBanue: mozenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelleCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€nKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnnmbie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IepBUYHASA, BTOpUYHAS, TPETUYHAS U
YeTBEpPTHUYHAs CTPYKTypa). XHMHUYECKHEe cBoiicTBa OenkoB. buonorunueckue
GbyHKIIMN OEIKOB.



®epmeHTl — Ouosiormdyeckue karanuzatopbl. CrpoeHue ¢depMeHra:
aKTUBHBIA IEHTp, cyOcTpaTtHas crneunuduunocts. KodepmenTsl. BuramuHbI.
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBogel:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a W Jae30Kkcupubo03a),
nyucaxapuabl  (caxapos3a, JIaKTo3a) U IoJucaxapuabl  (Kpaxmall, TJIHKOTEH,
HeJUTo103a). buonorndyeckue GyHKIUUA YTIIEBOJOB.

Jlunuasl:  Tpurnuuepunsl, Gochonunuas,, crepouabl. ['uapodubHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yaknun sununoB. CpaBHEHUE
yTJIEBOJIOB, OCJIKOB U JUMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HykiIenHoOBbIX KucioT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u dynkuuu PHK.
Buner PHK. AT®: ctpoenne u GpyHKIHH.

[utonorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAEHCTBUSA
uzaeil 1 pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEeHHUSI KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NpU3HAKU KIIETOK:
3aMKHyTas HapykHas memOpana, monekyisl JIHK kak renernueckwii ammapar,
cUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapHOTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOeHHUs TpokapuoThyeckor kieTku. Kierounas crenka Oaktepumii. CTpoeHue
AYKapUOTUYECKOW KJIIeTKU. OCHOBHBIE OTJIUYUSL PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, MJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u pyukiuu. [lutomnasma u eé
opranouipl. OnHoMemOpannbie opraHouabl kietku: OIIC, ammapat ['ompmxw,
au30coMbl. I[lonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPHUM, IUIACTHUJBL.
[Tpoucxoxenne MUTOXOHApUM u mactua. Bunpbl mmactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOIU, PECHUUKH,
KryTUKkd. OYyHKIIMU OPraHOU0B KJIETKU. BKiItoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue snpa: sjuepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XUMHUYECKHUX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOJEN.

Tabmuupsl u cxemsl: «llepuoanydeckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BO/Ib», «brocunTes Oenkay, «CTpoeHue MoJIeKyJibl OeKay,
«Crtpoenne pepmentay, «Hyxnennossie kucnotel. [JHK», «Ctpoenue mosexkybl



AT®y», «CtpoeHne 3yKapruOTHYECKOU KIETKW», «CTPOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIeTKH», «CTpOoeHHE MPOKAPUOTUUYECKOU KIIETKH,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS MPOBEIACHHUS
HAOJIFOICHU, W3MEPEHHH, HKCIIEPUMEHTOB, MUKPOMIpENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie u nNpakTU4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «lM3ydeHune KaTadIUTUYSCKOM aKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpe aMIJIa3bl WU KaTajasbl).

JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHS KIETOK PaCTECHHI,
KUBOTHBIX U OAKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHUCAHUE.

Tema 4. ’Ku3He1eATeIbHOCTh KICTKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIAIMS (PHEPreTUYecKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W JHEPrMU B TOHWMAaHHU
MeTaboau3ma.

Tunbel oOMeHa BelecTB: aBTOTPOGHBINA U rerepoTpodHsbiil. Poib ¢pepmeHTOB
B OOMEHE BEIIECTB U MPEBPAICHIUU YHEPTUHU B KIIETKE.

®orocunTte3. CseroBas u TeMHOBas (a3bl (¢GoTocuHTE3a. Peaknuu
dbotocunTe3a. IPPeKTUBHOCTL (POTOCUHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl )KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeasl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEMOCHHTE3UPYIOIHE OaKTepru. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIe.

DHeprerruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYJIUPOBAHHE DHEPrUM B KIJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'muxonus. bpoxkenne u ero Buiabl. KHUCIOpOIHOE OKHUCIEHUE, WU KIETOYHOE
JIbIXaHUE. OKucIuTeNnbHOE dbocdhopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peaknmm wmatpuuyHoro cuHre3a. [eHermueckas wuHbpopmarus u JIHK.
Peanuzanusa reneruueckoil uHpopMalnuu B KIETKE. ['€HETMYECKUM KOl U €ro
cBoiicTBa. Tpanckpunuusa — Matpuunblii cuaTe3 PHK. Tpancnsauus — OnocuHTes
Oenka. Ortambl TpaHcisuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie popMsbl xu3HU — BUpychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonepunura yenoeka (BUY) — BozOymurens CIIM/a.



OOpaTHas  TpaHCKpuUIMs, peBepraza W  uHTerpasa. lIpodunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel uTaHusy, «Mertabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii ooMmeny, «Xiopomiacty, «Porocuntesyn, «Ctpoenue JIHK»,
«CTpoeHre U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u >xu3HeHHbIN 1ukin Bupyca CIIN/da,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaenu-antuukanuu «Yasoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM LUK kieTku. MHTepdaza U MUTO3.
[Iponecchl, mpotekaronue B uHTepdaze. Perukainus — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuruionHeli W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHJBI.
[MuTonornueckue OCHOBBI PAa3MHOKEHUS W  MHIUBUAYAIbHOIO  pPAa3BUTHUSA
OpPTraHu3MOB.

Henenue kinerku — muto3. Craauu muto3a. IIpouecchl, mpoucxonsiine Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIIOpooOpa30BaHNE, BET€TATUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHS OT OECTIOIO0TO.

Meiio3. Cragun wmeiio3a. IIpouecchl, MpoUCXOJAIIME HA CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunroep. buonorudeckuii CMbICI U
3HAYEHHUE MEHO03a.

['amerorenes — mpoliecc 0O0pa3oBaHUsA TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHUIEKJIeTKa) — CIEepMaToreHe3 M OBOTCHES.
OcOoOEHHOCTH CTPOCHMS SMIEKICTOK W crepmMaTo3ougoB. OTUI00TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisaius, opraHoreHes. IlocTaomMOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPUOHAJILHOTO PAa3BUTHUA: TPsSMOE, HemnpsMoe (JIMYMHOYHOE). BusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHMS: CTPOCHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DOpMBbI PpPa3MHOXKEHHUS OPTraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAaCTEHUN», «BereratTuBHOe pa3MHOXEHUE
pacteHui», «Jlenenne kierku Oakrepuity, «CTpoeHHE TIONOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Permukanus [IHK», «Mwuto3y,
«Meinosz», «[IpsmMoe u HenpsAMoe pa3BUTHUEY, «I aMeTOreHe3 y MIIEKOIMUTAIOIINX 1
yesnoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a».

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKOTIUTAIOIIETO», «SHIEeKIeTKa MiIeKonuTarnero», «KapuoknHes B KieTKax
KOpEIlKa JIyKa», MarHUTHas MOJAENb-aliuiukanus «Jlenenue KIeTku», MOJEeNb
JIHK, monens meTtadhazHOM XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaGmromeHue muTO3a B KIETKAaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopHass pab6ora Ne 4. «/3yueHne CTpOSHHs IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Victopus pa3BuTHs reHeTUKU. Ponbs nuronoruu
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM T€HETUKU. BKIIam pOCCHIMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (TUOPHIOIOTHICCKUH,
OUTOT€HETUYECKUNA, MOJIEKYJISIPHO-TeHETHYECKHi1). (OCHOBHBIE T'€HETHYECKHE
noHATUA. [ eHeTnueckas CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE [. MeHnenem.
MonorubpugHoe CKpeuBaHue. 3akoH eAuHOooOpa3usi TUOPUIOB TMEPBOTO
nokojenusi. IlpaBuno gomMuHHUpOBaHWsA. 3aKOH PACIICIUIEHUS [PU3HAKOB.
I'mnore3a ynctoTel ramer. [1ojIHOE U HEMOJTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  cKpemiuBaHuWe. 3aKOH  HE3aBUCUMOIO  HACJIEIOBAaHMUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpEUIMBAHUSI.
AHanusupyroniee cKpenmBanme. Vcnonp30Banne aHAIM3UPYIOLIETO CKPEIMBaHUS
JUTSI OTIpEIeTICHUs TEHOTUITa OCOOH.

CuemienHoe HacnefoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HAacJIE€IOBAaHHUIO T€HOB. HapylleHue cuersieHnsi TeHOB B PE3yJbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



I'enernka moma. XpoOMOCOMHOE ONpeneneHrne nojia. AyTOCOMbI U TOJIOBBIE
XxpoMocoMbl. ['omoramerHbie W TeTeporamerHnie opraHnu3mbl. HacnenoBanue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBoCTh. BUbl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAs KpPUBas.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHbIE MPU3HAKA U X
HOpMa peaknuu. CBolicTBa MOAM(PUKAITMOHHON N3MEHINBOCTH.

HacnenctBennasi, wim TEeHOTHNHMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHas
U3MEHUYMBOCTh. Meiio3 W TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTarroHHasi ”3MeHYMBOCTh. Kiaccudukaiys MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTauii. MyTareHnbie (paxTopshl.
3aKOH rOMOJIOTMYECKHX PSAJ0B B HaclIeACTBEHHON n3MeHunBocty H. Y. BaBunoga.

Buesnepnast HacIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorumn yenoBeka. OCHOBHbIE METOAbI T€HETHUKH
YyeJI0BeKa: reHeaJIOTMYECKUM, OJIM3HEIIOBBIN, IIUTOrCHETHUYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIAPHO-TEHETUYECKHU. CoBpemMeHnHoe ONIPEACIICHUE TE€HOTHUIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbBIO
[1I1P-ananu3a. HacneacTtBeHnuble 3a00jeBaHUS YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJOBbIE KieTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a KU3HU, TUATHOCTUKU, MPOPUIAKTUKU U JICUCHUSI T€HETUYECKUX
Oosne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHHE METUITMHCKON
TE€HETUKU B MPEAOTBPAIICHUU U JICUCHUU T€HETUYECKUX 3a00JICBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

TaOmumpl ©W = CXEMBL: «MoHOrMOpUIHOE  CKpElIMBaHUE U €ro
LUTOTCHETUYECKAasi OCHOBA», «3aKOH PACIICIUIEHUS W €ro IUTOreHETHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tramer», «JlurubpupHoe  CKpeniuBaHuey,
«Iutomornyeckue  OCHOBBI  JUTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3zaumopencTeue auIeNbHBIX T'E€HOB», «l'€HeTHMYecKHe KapThl pPACTEHUH,
JKUBOTHBIX W 4eJNOBEKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HaCJIeIOBaHUS,
CLUEIUIEHHOIO C mnoJioM», «KapuoTurbl 4YenoBeka U KUBOTHBIX», «Buubl
U3MEHUYMUBOCTHY, «MonudukanronHas M3MEHYMBOCThY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymnn KpoBu», «MyTallMOHHASI U3BMEHYUBOCTH.

OOGopynoBaHue: MoJenu-anmukanuu «MOHOTHOPUIHOE CKpelIMBaHUE,
«Henonnoe nomunupoBanuey, «Jurnbpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(bopMBI KPBUILEB U OKPACKH Teja), repOapuii «I'opox moceBHOM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JTUTHOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHas pabora Ne 6. «M3ydeHne MoaudUKaIIMOHHON U3MEHUUBOCTH,
MOCTPOCHHE BAPUALIMOHHOIO PsAJia U BAPUALMOHHON KPUBOW».

JlaboparopHast pabora Ne 7. «AHanu3 MmyTanuil y Apo30(riIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOKICHUE CEJIEKLINHA U JTOMECTHKALHS.
VYuenue H. W. BaBuioBa o0 1eHTpaX MOPOUCXOXKACHUS U MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOoMCXOXKAEHUsI TOMAIIHUX >KUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBBI U UHAMBUAYAIbHBINA OTOOPHI B
CENIEKIIMM PACTEHUH M KUBOTHBIX. OIlEHKAa JKCTepbepa. bInM3KOpoacTBEHHOE
cKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE cKpeuiuBaHUE — ayTOPHIMHT.
Otrnanénnas rtuOpuauzauus U €€ ycnexu. VCKycCTBEHHBbIM MyTareHes u
NOJIyYEHUE TOJUIUIONAOB. JIOCTHMKEHHsI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmorus Kak oTpaciib MPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. Tallbl
co3ganusi pexkomOuHantHo JIHK wu Tpancrennsix opranuzMoB. Kiierounas
uHxkeHepud. Kierounble KyiabTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHHUE PACTEHUM.
KiioHnpoBanne BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonornyeckue W dtudyeckue  npoodisembl. MO  —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. W. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmunpel U cxembl: KapTa «lleHTphl NPOUCXOXKIEHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil», «I1opo/bl TOMAITHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHumity, «OtnanéHHas ruopuan3anus», «Padorsl akagemuka M. @. MiBaHoBay,
«Ilonumnongus», «OOBEKThl OuOTEeXHONOTUNY», «KieTouHble KyabTyphl U
KJIOHHpOBaHue», «KOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJIsIKH TIOA0B U KOPHEIIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTenuid, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U IpaKkTHYecKne padoThbl:

Oxckypcust «OCHOBHBIE METO/ABl U JIOCTUKEHHUSI CEJICKIIMU PACTCHHN W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOHMCTIBITATEIBHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

11-12 KJIACCBI

Tema 1. IBosIroIMOHHAsE OMOJIOTHSA.

[Ipeanocbulku BO3HUKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopus U €€ MecTo B OuMoNoruu. BnusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBuzerensctBa »BoNtonuu. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cXoacTBO U paznuure (hayH U Gop MaTEPUKOB U OCTPOBOB.

DOMOpPHUOIOrMYECKHe: CXOJACTBA M pa3ivuusi SMOPHOHOB pa3HBIX BHUOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKYIIPHO-OMOXUMHUUECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OMMYECKUX NyTEeH y BceX
OpraHU3MOB.

OomononHass teopuss Y. J[lapBuna. I[lpeanochulki BO3HUKHOBEHUSA
JapBUHU3MA. J[BWOKyIIME CHJIBI HBOMIONMU BHUAOB 10 JlapBuHY (M30BITOUYHOE
Pa3MHOXXEHUE MPU OTPAHUYEHHOCTU PECYPCOB, HEOINpPEAETEHHAS] U3MEHYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJI0XKEHHUS.

MuxkposBomnornus. [lomynsuus kak eAMHUIA BUA U SBOJIOLHH.

JBrxyiye cuibl ((hakTOpbI) SBONIONKK BHUIIOB B MpUpPOJE. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTH. [lOmMynsiiMOHHBIE BONHBI U JpEid
redoB. M3omauust u Murparusi.

EcrectBennsiit oTO6Op — Hampaisgwonmi (aktop sBomOIMU. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BotoLuu. [Ipumepsl
IPUCIIOCOOJIEHUI Yy OPraHu3MoB. ApoMOp(03bl ¥ UIMOATANTALIMH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30oBaHus: reorpadudeckoe, IKOJIOTHIECKOe.

MakposBomonus. PopMbl  3BOMIOLUHU:  (DUIETUUECKAsA, IUBEpPreHTHas,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMoCcTh 3BONTIOIUY.

[IpoucxoxaeHre OT HeCHeLMAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paiHaLIUs.

JdeMoHCcTpanuu:



[Toptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckui, K.
M. bap, O. I'ekkenp, ®. Mromiep, A. H. Ceepuios.

Tabnuuel 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiie», «3apo/IbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OOopbObI  3a
cyiiectBoBanuey, «EctectBeHHbIE 0TOOp», «MHOrooOpa3ue COpTOB pacTEHUI»,
«MHoroobpasue  Hopoa  JKUBOTHBIXY, «[Tomysiuny, «MyranuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3sl», «aumoananranun», «OOmas aereHepanus,
«/IBmxymue cuibl sBomouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «l[IpucmocoOIEHHOCTh OpPTaHU3MOBY,
«I"eorpaduyeckoe BUA00Opa3oBaHUE), «IKOJIOTHUUECKOE BUI000pA30BAHUE.

OO6opyoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKPACKH,
HAOOp IJIOIOB M CeMsH, KoyuieKmus «[Ipumepbl 3amMTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MoJeNb «OCHOBHBIE HAIPAaBJICHUS 3BOJIOLMHNY», O0BEMHAS MOJEIb
«CTpoeHue TOJOBHOI'O MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wupa, KoJuieKiusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», ™ojenp ammiukauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatsl «Pa3zButue Hacekomoro», «Pa3Butue
JASATYUIKWA», MUKpomnpenapaT «/pozoduia» (Hopma, myrauud Gopmbl KpbUIBEB U
OKpacKH TEIa).

JlaGopaTopHble 1 NpakTHYecKue padoThi:

Jlabopatopnasi padora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «Onucanue MpUCIOCOOIECHHOCTH OpraHHU3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHaydHble TPENCTABICHUA O 3apOKACHUM KWU3HU. HayuHble THUMIoTessl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMUYECKas
ABOMIIOLMUS. AOHMOr€HHBI CHUHTE3 OpPraHWYECKHX BEIIECTB W3 HEOPraHMYECKHX.
DKCHepUMEHTAIbHOE MOATBEPKICHUE XUMUUECKOU 3BoMoMK. HavanbHbIe Tarbl
ouonorudecko sBojrornuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W HX SBOIIOLMUS.
®opMHUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie o 3pam U nepuopaM. Karapxen. Apxeickas u
nporepo3oiickass dpbl. [laneosolickass »pa U €€ TMepuoabl: KEeMOPHICKUH,
OpPJIOBUKCKHH, CUITYPUUCKUN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa U €€ nepuoibl: TPUACOBBIN, FOPCKUI, MEJIOBO.

KaiiHo3oiickass »pa W €€ mNepuoabl: MNaJCOr€HOBBIA, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTUKa KJIMMaTa W TeoJIOTUYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
SBOJIIOIIMM PACTUTEIBLHOIO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [losiBIIeHUE, paclBET U BEIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOro MHUpa Kak OTpakeHHe »3Boouuu. OCHOBHbIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YeTTOBeKa. AHTPOIIOIOTHs Kak Hayka. Pa3Butue npencraBieHui o
IIPOUCXOXKIAECHUN YelIoBeKa. MeTtonbl HM3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3yinyuus 4eI0BeKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBmwxymme  cuwibl  (pakTopbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIOIMU YEJIOBEKA: aBCTpaIonuTeku, Yenosek
ymensii, YenoBek mnpaAmoxomamui, YermoBek HeaHIEpTanbCKuM, YenoBek
pasymHbIii. Haxojku HMCKOMaeMblX OCTaTKOB, BpEMs CYIIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  E€BPOIMEOUHAS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (dPKBaTOpuaidbHas),  MOHTOJOHIHAS
(a3uarcko-amMepuKaHckas).  UepTbl  MPUCIOCOOJCHHOCTH  MpeaCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CyLIECTBOBaHUA. ENMHCTBO 4elOBEUYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. IOpu, 4.
JapBuH.

Tabmunpl 1 cxeMbl: «Bo3nukHOBeHMe COJTHEUHOM CHCTEMBI», «Pa3Buthe
opraHuueckoro wmupa», «PactutenbHas KieTka», <«KuBOTHas  KJETKay,
«IIpokapuornueckas KieTrka», «CoBpeMEHHas CHCTEMa OPTaHUYECKOrO MHPA,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKA W UeJI0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTMUECKHMX  HAXOJOK TMPEIKOB
COBPEMEHHOI'0 4YeJloBeKa», «JlpeBHeumue moam», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HeT0BeYeCKre pachh».

O6opynoBanue:  Mymsku  «lIpoucxokaerue — demoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaldblla, KPOMAHbOHIIA), CJCHKH WU
U300pakeHUsT KaMEHHBIX OPYIUd TMEpBOOBITHOIO YeIOBeKa (KaMHU-YOMIMEPHI,
pyomna, ckpebna), TreoXpoHOJOrHyYeckas TaOnmma, Koiekius «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX KUBOTHBIX U PACTECHUI».

JlabopaTopHble ¥ IpaKkTHYecKHe padoThbl:

[IpakTuyeckast padora Ne 1. «M3ydeHue UCKOMaeMbIX OCTATKOB PAacTEHUU U
YKUBOTHBIX B KOJUIEKLIMSIX.



DKcKypeHsl «IOBONIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHBIN WA KpaeBeIyeCKUil My3eil).

Tema 3. OpranusMbl M OKpPY:KAKILIAS CPeAA.

DKOJ0rvs KaKk Hayka. 3aa4ud ¥ pa3Jensl 3KOJOTHH. MeToabl HKOJIOrMYEeCKUX
UCCJIEI0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckne (aktopel. Krnaccudukamms HSKoIoruyeckux (PakToOpoB:
abuoTnueckne, OHOTHYECKHE U aHTPOIMOreHHbie. JlelicTBHE HKOIOTMYECKUX
(baKkTOpOB HAa OPTaHU3MBI.

AbGuorndeckue QakTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucniocoOnenus  OpraHU3MOB K  JEUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhI. Bunpbr OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 u ero (opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKUX B3aUMOAECHCTBUN [UIsl CYILECTBOBAHMS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE I1OKa3aTENH
HNOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J{nHaMuka YuCI€HHOCTH MOMYJISIMYA U €€ peryssius.

JemoHcTpanum:

[Toptpetsi: A. I'ymbGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuubr u cxemsl: kapta «[Ipupoausie 30HbI 3emnn», «Cpeasl oOUTaHUS
opranusMoB», «®doronepuoauzm», «llonymsamun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NMOMYJISUMU HHPY30pUU-TYPenbkuy, «[lumiesbie enm.

JlaGopaTopHble U nNpakTHYecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[IpakTnueckas padora Ne 2. «[loncyér moTHOCTH NOMYJSALUNA pa3HbIX BUOB
pacTEHUN».

Tema 4. CooOmiecTBa M 3K0JI0rH4YeCKHe CHCTEMBI.

Coo0miecTtBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIEHO3a: BHUIOBas,
NPOCTPAHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHanTel. CBA3M B
onoleHo3e.

Okonoruyeckue cucrembl (3Kocuctemsbl). [lonsitTue 00 »skocucreme W
ounoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHTbl 3KOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, penylueHTbl. KpyroBopoT BElIECTB U MOTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (muuieBble) YpPOBHU HKOCUCTEMBI. [luileBble 1LENu U CETH.
OcCHOBHBIE TIOKA3aTeIM SKOCHUCTEMBbI: Omomacca, NPOAYKLHUSA. DKOJIOTMYEeCKHe
OUpaMUbl:  TPOAYKIMH, UHUCICHHOCTH, Ouomaccel. CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTh, CAMOpEryJsinus, pa3purre. CyKIeccusl.

[IpupogHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMAa XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qaktop ycTOMUMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTUYECKOr0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocdepnl. JKupoe BemectBO u ero ¢GyHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aJIbHOM 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W oOOpaTHasi CBs3b B
ouocdepe.

KpyroBopoTsl BeliecTB U OMOre0OXMMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHabHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUs B Onocdepe.
I'moGanbpHBIC 2KOTOrHYECKUe IPOOIEMEI.

CocyiiecTBoBaHHE IPUPOABI U YeJI0BEYECTBA. Coxpanenue
O0nopa3zHooOpa3usi Kak OCHOBa YCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOIO
yIOpaBJICHUsT TPUPOJHBIMU pecypcaMd M HX HUCHoJIb3oBaHUE. JloCTHXeHus
OMOJIOTHHY U OXpaHa MPUPOJIBIL.

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxembl: «llumieBsie 1enu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponnbie coobmiectBa», «llemu nuranus», «IKOTOTUYECKAs] MHUPAMHIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IIHPOKOIUCTBEHHOrO Jieca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buomenos Bomoéman, «ArpoueHosd», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mpupony», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHHsI BO3JlyXa W TPYHTOBBIX BOoa», «[louBa — BakHEHIIasi COCTaBISIOMIAS
ounocheppr», «Daktopsl Aerpaganuu mousy, «IlapHukoBblid 3¢ dekT», «DaKTophl
paIuoaKTUBHOTO 3arpssHeHuss Ouochepsi», «OOmEas crpykrypa Ouochepsi»,
«PacnipocTpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «Kpyropopor azora B mpupoze».

O6opynoBanue: Moaenb-anmiukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliiecTBa», Kouiekuuu «buoienosy, «Bpeaurenu BakHeHImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUIGKIMH pacTeHUH W
KUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM JKOJIOTHYSCKUM TPYIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoii ®enepaunn, u300pakeHUs OXpaHSAEMbIX BHUIOB
paCTEHUH U )KUBOTHBIX.



[IJTAHWUPYEMBIE PE3VIJIbTATBI OCBOEHHM A ITPOI'PAMMEI 110
BMOJIOT'MN HA BA3OBOM YPOBHE CPE/IHEI'O OBIEI'O
OBPA30OBAHHMA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K peE3yIbTaTaM
OCBOCHHS  OOYyYalIIMMHUCA TporpaMM cpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType MHUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUsS Npeamera «buomorusy»
BBIJICIIEHBI CICAYIOIINE COCTABISIOIIME: OCO3HAHNE O0YUYaAIOIIMMUCS POCCUICKOM
IpaXIaHCKOW WJACHTUYHOCTA — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPEICICHUIO, HaJIW4Yhe MOTHBAMM K  OOYYECHHIO  OHOJIOTHH,
I[e/ICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKIEHHWH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPHYECKUX TPATUIMHA DPa3BUTHS OHMOIOTHMYECKOTO
3HaHUsI, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIINXCS PYKOBOJCTBOBATHCS B CBOCH
JCATETBbHOCTH IIEHHOCTHO-CMBICIIOBBIMUA ~YCTAHOBKAMH, TPUCYIIIMMHA CHCTEME
OHMOIOTHYECKOr0  00pa30BaHUs, HAJIMYUE SKOJOIMYECKOr0 IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh LIEIH U CTPOUTH JKU3HEHHBIC IIAHbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS IMpeaMmera «BHOoNorus» JOCTUTalTCs B
CIMHCTBE Y4YeOHOW W BOCIHHMTATEIBHOW JEATCIBHOCTH B COOTBETCTBUH C
TPaIUIIMOHHBIMH POCCUHCKAMH COLMOKY/IBTYPHBIMH, HCTOPHUECKUMHU U TyXOBHO-
HPABCTBECHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOINECTBE MpABMIAMH U HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHMUS, CAaMOBOCIUTAHHUS U
CaMOpPAa3BUTHs, pPa3BUTHS BHYTPEHHEH MMO3UIMHA JIUYHOCTH, MATPUOTHU3MA,
YBOKEHHSI K 3aKOHY W IPaBOMOPSIKY, YEIOBEKY TPyJda M CTApIIEMy MOKOJCHHIO,
B3aMMHOT'O YBa)XKCHHUS, OCpPEKHOTO OTHOLICHHS K KYJIbTYPHOMY HACICIHIO W
TPaIUIMIM MHOTOHAIMOHATIBHOTO Haponaa Poccuiickoit denepaiiuu, Npupojae u
OKpYXaroUIeH cpele.

JIMYHOCTHBIC pe3yabTaThl OCBOCHHSA YydeOHOro mpeamera «buogorusy»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCs PYKOBOJICTBOBATHCS
c(OPMHPOBAHHOW BHYTPEHHEH MO3MIMEH JUYHOCTH, CHUCTEMOM I[CHHOCTHBIX
OpPMEHTAIMi, MO3UTHBHBIX BHYTPCHHHUX  YOEKICHHH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM I[IEHHOCTSAM POCCHMCKOro OOINECTBa, pPaCIIUPEHHE >KU3HEHHOIO
OIBITA U OIBITA JCITEILHOCTH B MPOIECCE PEaTM3allMd OCHOBHBIX HAIpPaBICHHA
BOCITUTATEIbHOMN JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa;ka1aHCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3UIMK 00YUaIOIIErocs Kak aKTHBHOTO H

OTBETCTBCHHOT'O WIEHA POCCUHCKOr0 00IIEeCTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHA W MIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOH TBOPUYECKOW [IESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIBHBIX 3aJlay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSCHATD €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBHUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTAMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHbIX, T[IO3HABATENIbHBIX M MCCIEAOBATEIbCKUX 3aJlad, YBaKUTEIbHOTO
OTHOIIIEHHSI K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJICHUU CHOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESITENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHWS :

c(hopMUPOBAHHOCTH POCCUNCKOU rpaXXJaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXKEHUSI K CBOEMY HapoJay, YyBCTBAa OTBETCTBEHHOCTH IIE€pe.l
Ponunoi, ropmoctu 3a cBOW Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOIIIOE W HACTOSAIIEE MHOMOHAIMOHAIBLHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K NMTPUPOAHOMY HACIEIUIO U MAMSATHUKAM IPUPOJIbI,
NOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWONOTWH, TOHWMAaHUS 3HAYCHUS OWOJIOTMU B TIO3HAHWUM 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 OOIIIEeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TIOBE/ICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUYUBOTO Oy IYIIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoioB Poccuu;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/AQ, OOIECTBEHHBIX OTHOIICHHIA;



NOHMMaHUE 3MOLIMOHATBHOTO BO3JEHCTBHUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOXKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCcHUTAHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0J1ar0NOIyYHsi:

NMOHUMAaHWE U peanu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBOo€  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

[NOHMMaHUE IICHHOCTH TMpaBWil WHIUBUIYAJbHOTO U  KOJUJIEKTUBHOI'O
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HHU JIOCH;

OCO3HAHME MOCJIEACTBUI M HENPUITHS BPEAHBIX NPHUBBIUEK (yHOTpPEOIEHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYIAOII00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATETBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HANPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITOJIHSTH TaKyIO JESTENIbHOCTD;

UHTEpEC K Pa3iu4HbIM cepaM npodhecCHOHATBLHOW AeSITeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud H  Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpPA3OBaHHMIO Ha
MIPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€1€CO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIILIEHUE YPOBHSA HKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE OMNbITA
IUIAHUPOBAHUSA TOCTYNKOB M OLIEHKM MX BO3MOXHBIX [MOCIEICTBUM ISt
OKpYXaroIlen Cpeibl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM U MyTed HX
pEeLIeHMUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble NpPH HU3YYEHUH OUOJIOTHH
3HaHUS W YMEHMsS TpU pELIEHUU NpoOJieM, CBA3AHHBIX C palOHAIbHBIM
OpUPOJONOIb30BaHNEM  (COOMIOJEHHMEe  MpaBWil  TOBEAEHUS B MPHUPOIE,
HAnpaBJICHHBIX HAa COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEM, OHoCchephl);



AKTUBHOE HEMPHUATHUE JCWCTBHUM, NPUHOCAIIMX BPEHd  OKPYXKarolen
NPUPOJHON Cpejie, YMEHUE MPOTrHO3MPOBATH HEOIArONpUATHBIE HKOJOTHMUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATH UX;

HAJIMYME PA3BUTOTO SKOJOTMUYECKOTO MBIIUICHUS], SKOJIOTHYECKON KYJIbTYPHI,
OITbITa JeATEIIbHOCTH AKOJIOTUYECKOMN HaMnpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMHU B TO3HABATEJIIbHOW, KOMMYHUKATUBHOM W COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUUYECKOU JIEATEIBHOCTH 3KOJIOTHYECKON
HaMNpaBJICHHOCTH,

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOW KYJIbTYpbl KaK CpEIICTBA
B3aUMOJICCTBUS MEXAY JIFOJbMU U MTO3HAHUS MUPA;

NMOHUMaHHE CrenuduKd OHOJOTMM KaK HayKH, OCO3HaHMs €€ poJliu B
(GhOpMHUPOBAaHUH PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IICJIOCTHOTO
npeAcTaBieHUus 00 OKpYXKalollleM MUPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
o0lllecTBa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU MpoOsieM
COXpaHEHUsI IPUPOTHOTO PABHOBECUS,

yOSKIEHHOCTh B 3HAYMMOCTUA OWOJIOTHUU JJISI COBPEMEHHOW ITUBHIIM3AINN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  peliaTh  PecypcHbIE  MPOOJEMBI  Pa3BUTHS
YEJIOBEYECTBA, ITOMCKA MYTEH BBIXOJIa M3 III00ATBHBIX AKOJOTHUYECKUX IPOOIeM U
o0ecrieueHusi mepexoja K  yCTOMYMBOMY  Pa3BUTHUIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWMOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUSI OOLIEH KYJIbTYpPhl, €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHATILHOW T'PaMOTHOCTH OOydarouuxcs, popmupyemon
IPU U3y4EeHUU OHUOJIOTHH;

IMOHMMAHUE CYIIHOCTA METOJOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIONb30BaTh TOJy4aeMble 3HAHUS [JIs aHajdu3a |
OOBSICHEHUS SIBIICHUIN OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAay4yHBIX (PaKTOB H
MMEIOIIUXCS JAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHME LIEHHOCTM HAYYHOM JESTEIIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMoOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHMS yueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (OpPMUpOBAHUS MHPOBO33PECHUS] OOYUAIOIITHXCS
MEXIUCUUIUTMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYYHbIC MOHSITHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CcHeluPuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBIICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIUII, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCCIICJIOBAHME,  HAOJIIOJICHWE,  HW3MEPEHHE,  OKCIIEPUMEHT W JIPYruX),
yHUBEpCAJIbHbIE Yy4YeOHble JeWcTBUS (TIO3HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

PEryJIATUBHBIE), o0ecreynBaroIne dbopmupoBaHue byHKIIMOHATBHOM
IPaMOTHOCTH U  COIMATBHOM KOMIIETEHIIMM OOYyYalOIIHUXCs, CIIOCOOHOCTH
o0yJaronuxcs UCTIOJIH30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pPEHYCCKHE 3HAHWS W  yHUBEpPCallbHbIE y4eOHbIE JICHCTBHS B
ITO3HABATEIIbHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIEro
00pa30BaHus TOJKHBI OTPaXXaTh:

OBJaaaeHue YHUBEPCATbHBIMH yueOHBIMH NMo3HaABaTeJIbHbIMHU
AeCTBUAMMU:

1) 6azoBbIe JJOrHYeCKHe TeiCTBHS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHMHU 3HAHUW MPUEMBI JIOTHYECKOTI'O MBIILICHUS
(aHanu3a, CUHTE3a, CpaBHEHUSI, KilacCU(pUKaIuu, 0000IeHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIAEIATh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABIUBAThH
CBSI3U C IPYTUMH TTOHSITHSIMH);

OmnpeAenaTh ILENu JEeITEeIbHOCTH, 3ajiaBas IapaMmMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIETISIMHU;

UCITIO0JI30BaTh OMOJIOTMYECKUE TMOHATHUS JJIsl 00bsiICHEHUsI ()aKTOB U SIBJICHHM
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIAYKTUBHbBIC, JEIYKTHUBHbBIC, TIO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUSI B paccMaTPUBAEMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKJIFOUCHHUSI;

MPUMEHSTh CXEMHO-MO/IC/IbHbIEC cpeacTBa TSt MIPECTABICHUS
CYILIECTBEHHBIX CBSI3€l U OTHOILICHUI B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TAakKE€  MPOTHBOPEYMHA  PA3HOTO  POJA,  BBIBICHHBIX B Pa3iIMYHBIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEIICHUs MPOOJIEMBbl ¢ YYETOM aHaIM3a UMEIOLIUXCS
MaTepUalbHBIX U HEMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHWBATh PUCKU TOCIIEICTBUIN JAEATEIHbHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHUSIX  PpEajbHOrO,
BUPTYAJILHOTO M KOMOMHHUPOBAHHOT O B3aUMO/ICUCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHUA:

BJIA/ICTh HABBIKAMH Y4€OHO-MCCIEA0BATENbCKOM M TPOSKTHON JIEATENbHOCTH,
HaBBIKAMHU  pa3pemieHus mpodJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOIOB PEUICHHs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
pa3IMYHBIX METOJOB MMO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHUS, €ro WHTEpIpeTaluy, MPeoOpa3OBaHUIO M NPUMEHEHHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIEC TIPU CO3TaHUN YUEOHBIX M COITMATBHBIX IPOEKTOB;

(dbopMuUpOBaTH HAYYHBI TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

cTaBUTh W (OpPMYIUPOBATh COOCTBEHHBIE 3a7a4ll B 00pa30oBaTEILHOU
JeSITeNbHOCTU U )KU3HEHHBIX CUTYaIINAX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHMs, HAXOAWTb apryMEHThl i J0Ka3aTeIbCTBa
CBOMX yTBEP)KJICHUH, 337aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIICHHBATh MPHUOOPETEHHBIH OIBIT;

OCYIIECTBIISTh IIEJICHANIPABICHHBIN TOUCK TMEPEHOCa CPEACTB M CIOCOOOB
NENCTBUS B MPOPECCHOHATIBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTUYECKYIO 00JacTu
KHU3HEICATEITLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YIEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBbIE WJEH, MpeAjiaraTb OpUrHHAJIbHbIE MOAXOMAbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pa6ora c ungopmaunueii:

OPMEHTUPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(pOpMAIH (TEKCTe yueOHOro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBapsIX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBATh



UH(POPMALIMIO PA3JIMYHBIX BUAOB U (POPM MPENCTABICHUS, KDUTUUECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMynHpOBaTh 3aMpoChl U MPUMEHATh PA3IUUYHbIE METObI MPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAINN, HEOOXOAUMOM ISl BBITIOJHEHHS Y4eOHBIX
3ajay;

OpUOOpETaTh OMNBIT MCMOIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJbTYpPY aKTUBHOI'O UCIOIb30BAHUS Pa3IMUHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouonornyeckor uHpopmaluu (cxembl, rpaduky, TUarpaMmbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeAcTBa HpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MNPUMEHATh XUMHUYECKHE, (QU3HYECKHE U
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBL, (OpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIsJHOCTH;

BJIaJ€Th  HABbIKAMM  pPACIO3HABaHUS M 3allUThl  WH(pOpMaIMH,
uH(GOpPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyajgeHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

1) oOmmenme:

OCYUIECTBJISITh KOMMYHUKAILIMH BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOre WJIM AUCKYCCHUHU MO CYIIECTBY OOCYyXKAaeMON TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJAEHUS OTHOCHUTEIBHO BBIIOJHEHHS MpeIaraeMon
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
JManora Wi JUCKYCCUH);

pacrno3HaBaTh HeEBEpOaJIbHbIE CpPEACTBA OOIIEHMs, I[OHUMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaluH,
YMETb CMSTYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JMUYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaMEpEHUs IpYruX JIt0JeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JOTMYHO H3JIaraTh CBOK TOUYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eITeJIbHOCTh:

NOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON W HWHJMBHIYyaIbHOU
paboThI MpU pELICHUH OMOJIOrMYECKOM MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
NpUMEHEHUS TPYNHoBbIX (POPM B3aUMOEHCTBUS MPU PEIICHUH Y4eOHOM 3a/1auu;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AEHCTBHH € y4€ToM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)/10T0 YieHa KOJIJIEKTHBA;



OpUHUMATh LEJIM  COBMECTHOW  JAESATEIBHOCTH, OpPraHU30BBIBaTh H
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHUKECHHUIO: COCTaBJIATH IUIAH JICUCTBUH,
pacupenensTh poiu ¢ YYETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHUMBATh HAEH C TMO3UIUU HOBHU3HBI,
OpUTMHAIIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATETMUYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHUE, OBITHh HMHUIIUATUBHBIM.

OgjaieHNe YHHBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS BBISBICHUS MNpoOJIeM M HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUN 1IE€JIEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBHUSIX M MOCTYIKAaX IO OTHOUIEHUIO K YKHUBOU MpUPOJE,
CBOEMY 3/7I0POBBIO U 3/I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITETILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBIABIIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  pPELICHHUS NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEAOUTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HIMPOKOW JPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TOBBIIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;

BJIQJCTh  HABbIKAMHM  TIO3HABAaTEJIbHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pPE3yJIbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PeQIEKCUU Il OUEHKH CUTYalllH, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELICHUS MO0 HX
CHI)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX @pU AaHAIW3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHsTHE ceOsl ¥ APYTHUX:

NpUHUMATh ceOs, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX I@pPU AaHAIN3E pPE3yIbTaTOB
NEeSTEeNbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYIHX HA OIMIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € MO3HUIMH JPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3yapTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAOT crienuduyeckue At yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHMM, BUJIbI JACSITEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUM B PA3JIMYHBIX Y4E€OHBIX CUTYAIUsX, a TaKKE B peaJbHBIX
KU3HEHHBIX CUTYalUsIX, CBS3aHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbIe
pe3yJIbTaThl IPECTABICHbI 110 TOAaM 00yUYEHHUSL.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 10
K1acce JOKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CHCTEME HAYyYHOTO
3HAHUSl ECTECTBEHHbIX HAayK, B (OpMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAy4YHON KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEIIeHUs KU3HEHHBIX 3a/a4;

YMEHHUE PpACKphIBaTh COJIEp)KaHUE OMOJOTMYECKUX TEPMUHOB U TMOHSATHUM:
KHU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (0oOMEH BEIIeCTB M IpeBpallleHue
SHEPrumn), rOMeocTas (caMoperyssiuus), ypOBHEBass OpraHHU3alUsl KUBBIX CHCTEM,
CaMOBOCIPOU3BeIeHNE (PENPOAYKIIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonorun), 3akoHbsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTs rpaHULbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OIMCAHMUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUM, OpPraHu3anus U INPOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIABI)KEHHE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pEe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpPUA M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIACISTH CYIIECTBEHHbIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB M NPEBpAIICHHS SHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOI0 M JHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meiho3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSATh MOMyYEHHBbIC 3HAHHS A OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C LeIbl0 oOecriedeHrus Oe30IacHOCTH CBOETO 3/0pPOBbsl U 3/10pPOBbS
OKpPYXAIOLIUX JIOAEH, COOMI0IEHN HOPM IPaMOTHOI'O IMOBEICHUS B OKpPYKaroUIeil
OPUPOAHON Cpele, NMOHMMaHUE HEOOXOIMMOCTH MCIOJIb30BAHUS JTOCTHXKEHHUI
COBpEMEHHOW  Ouonorum  u OMOTEXHOJOTUM i1 PalMOHAIBHOIO
IPUPO/IOTIONIH30BAHUS;

YMEHHUE peulaTh JJIEMEHTapHble TE€HEeTMYECKHE 3aJjaud Ha MOHO- H
TUTHOPUAHOE CKpEIIMBAaHUE, CILEIUIEHHOE HACIEJOBAaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPELIMBAHUS JJI MPEICKAa3aHUsl HACIEAOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINIONHATH JTA0OPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBujia Mmpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KpPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHQPOPMALUIO
OMOJIOTMYECKOT0  COJAEP)KaHMSA, BKJIIOYAIONIIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHHKOB (CpPEICTBa MAacCOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHMI B OHOJIOrUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3[aBaTh COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOIIEHUS,
0000m1as 6MONIOruYecKyt0 MHGOPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUIHBIN anmnapaT OMOJIOTUH.

[IpeamerHbie pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buomnorus» 6 11
Kj1acce NOJKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MHUpPa U HAy4HOI'O MHUPOBO33PEHHS, O BKIAJE POCCUHCKHUX WU
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTWH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSTHMA:
BUJI, TIOMYJISIKSA, TeHOPOH I, IBOJIOLHUSA, IBIXKYIINE CUIbI ((DAKTOPHI) IBONIOINUH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000pa3OBaHUE, IKOIOTHYECKUE (HAKTOPHI,



ADKOCHCTEMA, MPOJAYIEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENU MNUTaHUs,
AKOJIOTUYECKas nMupamuaa, OruoreoreHos, ouocdepa;

yMEHUE u3JlaraTb OWOJIOTMYECKUE TeopuH (PBOJIOIMOHHAs Teopus Y.
JlapBrUHA, CHHTETHYECKass TEOpHsS DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi TrIaBHBIX HAIMpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenuss o 6uochepe B. U. BepHanckoro),
OTPEAENSITh TPAHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIIAJI€Th METOJJaMU HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHUI, OpraHU3aiusi U IPOBEJACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTa,  BBIABWKCHHE  TUIOTE3bl,  BBISABJICHUE
3aBUCUMOCTH MEXJY HCCIEAyeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJIYYCHHBIX
pe3yJabTATOB, MCIOJIL30BAHHBIX HAaYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUSI OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B M  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOI
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCTIOCOOJIEHHOCTH
OpraHU3MOB, JICUCTBUSI DSKOJOTMYECKUX (DaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TOTOKAa JHEPrUM B JKOCHUCTEMAaX, AHTPONOTCHHBIX H3MEHEHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHSTH MOTYYEHHBbIE 3HAHUS I OOBSCHEHUs OMOJIOrMYEeCKUX
IIPOLECCOB U SIBIICHUU, JUISl MIPUHATUSA NMPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HA C LEIbI0 oOecredeHus: Oe30IacHOCTH CBOErO 370pOBbSA M 30POBBSA
OKpPYXAaIOLUX JI0AEeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHMMaHUE HEOOXOJUMOCTH MCIOIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPO/IOTI0Ib30BAHUS;

YMEHHUE peliaTh 3JIE€MEHTapHble OMOJIOTMYECKUE 3aa4H, COCTABISATh CXEMBI
nepeHoca BeleCTB M DHEPTUU B IKOCUCTeMax (IIeTH MUTaHus);

yYMEHHUE BBINONHATh JA0OpPATOPHbIE U TPAKTUUYECKHUE pabOThI, COONIOAATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHUECKHM OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEACTBA MAaCCOBOM MH(OpPMAIIMU, HAYUHO-TIOMYJISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOATBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO03/laBaTh COOCTBEHHBbIC ITMCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ass 6MOIOrMYecKyt0 UHPOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUIHBINA anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Kosan4yecTBo yacoB

HaumeHnoBaHue pa3iesioB  TeM DJiekTpoHHbIe (11udpoBHIE)
Ne o/l Konrpoasubie | IIpakruueckue
NporpaMMbl Bcero o0pa3oBaTejbHbIEe pecypchl
padoThI padoTbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBblE cCTEMBI M X OpraHu3alys 1 https://m.edso00.ru/L7K105N9Q
3 XUMHUUYECKUHN COCTAB U CTPOEHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
4 KuzHenesaTeabHOCTh KIIETKHA 6 https://m.edsoo.ru/MW4T1H4X1L
P
5 ASMHOMCHHE 1 HHATBILYATLHOS 5 1 https://m.eds00.r/BIM3DIQ40
pa3BUTHE OPraHU3MOB
H
6 ACACACTECHHOCTE T HEMEHAHBOCTE 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpPraHu3MOB
C .0
7 CHICICHILA OPTATHZMOB. LICHOBR 3 https://m.eds00.r/GBF5QOR3K
OMOTEXHOJIOTHU
8 PesepBHOE Bpems 1 https://m.eds00.ru/D40108L0S
OBHIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOI'PAMME




11 KVIACC

[NPOI'PAMME

KonuyecTBo yacos
HaumeHoBaHMe pa3/iesioB U TeM duaekTpoHHbie (undpoBbIe)
Ne ni/m Konrtpoabnsie | IlpakTnuyeckue
NMporpamMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoTsI
1 DBOIOIMOHHAs OMOJIOTHUS 9 1 https://m.edso00.ru/R6GOTOB2H
B
2 OSHHKHOBSHUE H PASBITIE HA3HH Ha 8 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emiie
OBUIEE KOJIMYECTBO YACOB I10 17 0 15
I[TPOI'PAMME '
12 KJIACC
KosnyecTBo yacoB
HanmeHoBanue pa3ieioB U TeM DJIeKTpOHHBIE (HH(pPOBHIE)
Ne ni/m Konrpoabusie | IlpakTnuyeckue
NPorpaMMsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoTbI
OpraHusMsbl 4 OKpyXkarolas cpeaa S) 1 https://m.edso0.ru/QOF7W3Q4C
Coo01mecTBa 1 SKOJIOTHYECKHE CHCTEMBI 9 https://m.eds00.ru/Z3D9Q3V0S
Pe3epBHoe BpeMst https://m.edsoo.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB I10 17 0 1




IHHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KoauuecTBo yacoB
Ne Hara DJIeKTPOHHBbIE IH(]POBHIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3yuyeHHusi | 00pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 buonorns B cucreme Hayk 1 https://m.eds00.ru/L3N5X6G2Y
MeTo/1bl TO3HAHUS KUBOM
npupojbl. [IpakTudeckas pabora
Ne 1 «M
2 (FCHOMBSOBANIC 1 0.5 https://m.edso00.ru/J3G9X4D7E
Pa3IUYHBIX METOJIOB MPU
U3YYCHUU OMOIOTHIECKHIX
00BEKTOBY
b
3 HOMOTHHACCITE CHETEMDL, 1 https://m.edso00.ru/P6ASW5C2X
MPOLIECCHI U UX U3YUYEHUE
X i .
4 VIMITHCCICHIT COCTaR IIETICH 1 https://m.edso0.ru/HOKBABCIF
Bona u munepanbHbIe cOMU
b .C
5 CAIH, LOCTAB  CTpocHie 1 https://m.eds00.ru/Q6J215K1J
0esKoB
®epMeHThl — OMOJIOTHYECKUE
KaTanuzaropsl. JlaboparopHas
6ota No 1 «I1
6 pabota « Eyqune 1 05 https://m.eds00.ru/P8Q204TOF
KATAJINTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha mpumMepe
aMUJIa3bl WIHM KaTanas3bl)»
Yraerogpl. JIunuast https://m.eds00.ru/Q8Y8G5J1B
Hyxneunosbie kucinorsl. AT® https://m.edso0.ru/M1Q8NOY5C
9 Hcropust u MeTOIbI M3y4EHUS 1 https://m.edsoo.ru/AOPOE1L6Q




kietku. Knerounas teopust

10

KieTka xak 1miemoctHast xXuBas
cucreMa

https://m.edsoo0.ru/I8B9Y9Z1N

11

CrpoeHnue 3yKapruoTHYECKON
kietku. JlaboparopHas pabota Ne
2 «M3y4yeHue cTpoeHHUs KIETOK
pacTeHuil, )KUBOTHBIX, TPHOOB 1
OakTepuii 0l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax u ux
OTHCaHHUE»

0.5

https://m.edsoo.ru/USC3M3A10

12

OOMeH BelIeCTB WIN
MeTa00IU3M

https://m.edsoo.ru/\W3W7F8M9B

13

dorocunre3. XeMOCHUHTES

https://m.edsoo.ru/E1Z2R009B

14

OHepreTHyeckuii 0OMeH

https://m.edsoo.ru/H3D3Y6VOH

15

JKu3HeHHBIN KT KIETKH.
Jlenenue kieTku. MuTos.
JlaGopatopHas paborta Ne 3
«Habmonenne MuTo3a B KJIETKaxX
KOHYMKA KOpeIIKa JIyka Ha
TOTOBBIX MUKPOTIpEIapaTax

0.5

https://m.edsoo.ru/EOX7D6P5C

16

buocunres 0enka. Peakinsa
MaTPUYHOTO CUHTE3a

https://m.edsoo.ru/E3R813D8J

17

TpanHcsiius — OnocuHTE3 OenKa

https://m.edsoo.ru/ESTON8WIH

18

HexneTtounsie hopmbl KU3HU —
BUPYCHI

https://m.edso0.ru/J3B9G7A8B

19

CDOpMLI Pa3SMHOKCHHUA
OpraHnu3smMoB

https://m.edsoo.ru/P7EQV8V0S

20

Meiios

https://m.edsoo.ru/\V0S8G3A6W




21

OO0pa3oBaHue U pa3BUTHE
HIOJIOBBIX KJIETOK.
OnnonotBopenue. JlabopaTopHas
pabota Ne 4 «3yuyenue
CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPETapaTax»»

0.5

https://m.edso0.ru/B5G7Q9N3B

22

NunuBuyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/A8S8WIF2F

23

I'enetuka — Hayka o
HACJIEACTBEHHOCTH U
U3MEHUYUBOCTH

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH HACIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpelLBaHNue

https://m.eds00.ru/X0T3G9D4X

25

JIuruOpuiHOe CKpelIMBaHHE.
3aKOH HE3aBUCUMOTO
HACJICIOBaHUS MPU3HAKOB

https://m.edsoo.ru/USM0QO0T6M

26

CueruieHHOe Hacle0BaHue
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
pe3ynbTaTOB MOHOTHOPUTHOTO U
JUTHOPUAHOTO CKPEIIUBAHUS Y
Ipo30(UIIBI HA TOTOBBIX
MUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/B3F9A3Y7K

27

I'enetuka noma. Haciemosanue
HpI/ISHaKOB, CIICIIJICHHBIX C
I10JIOM

https://m.edsoo.ru/F6T4C9V1Z

28

N3MeHYnBOCTE.
Henacnencrsennas

0.5

https://m.edsoo.ru/SOLOX1U5X




u3MeHYnBOCTh. JIabopaTopHas
pabota Ne 6. M3yuenue
MOAU(PUKAITMOHHON
W3MEHYUBOCTH, IOCTPOCHHE
BapUALMOHHOTO psijia U
BApUAIMOHHON KPUBOW»

HacnencrseHnass n3MEHYUBOCTE.
JlaboparopHuas pabota Ne 7.

29 . 1 0.5 https://m.eds00.ru/X008Q8M6C
«AHanM3 MyTanui y 1po30Quist
Ha FOTOBBIX MUKpOTIpEnapaTaxy

30 ['eneTnka yeaoBeka 1 https://m.eds00.ru/K9JOM1Y4N
PesepBubiil ypok. O60011eHIE TIO

31 teme «HacnencTBeHHOCTh U 1 https://m.edso0.ru/H2D5HIX4W
U3MEHYHBOCTH OPTaHH3MOBY

32 Cenekius Kak HayKa M TPOIece 1 https://m.edsoo.ru/W9F9POH3Y

33 MeTOnEL H AOCTHIKCHILA 1 https://m.edso0.ru/D2LOY6L3S
CEJICKITUY PACTCHHI U KHBOTHBIX

34 brotexoorit kax oTpacis 1 https://m.edso00.ru/Y9Q2W2U4V
IIPOM3BOICTBA

OBLIEE KOJIMYECTBO YACOB I10 34 4

[NPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBO 4acoB

KoHTpoanHbIe
Bcero P
padoThbI

IIpakTH4eckune
padoTsbI

Jara
U3yuyeHus

J1eKTpOHHbIe HU(POBbLIE
o0pa3oBaTesIbHbIE pecypchl

DBOIIIONHUS U METOMLI €€
M3y4YeHUs

https://m.edsoo0.ru/T1A2H004W

Hcropus pa3sutus
MIPEJICTABICHUI 00 IBOJTIOIIHH

https://m.edsoo.ru/K4X7N1R3K

Muxkpo3Bosronus

https://m.edsoo.ru/D2U6E3B0OY

[Momymsanus Kak eMeHTapHast
€IMHUIIA BUJIA U YBOJIIOIIHH.
JlabopaTopnas padora Ne 1
«CpaBHeHUE BUJIOB 110
MOP(OIOTHIECKOMY KPUTEPHUIO)

JIBYOKyIIHE CHITHI (DIIEMEHTapHBIE
(bakTOpHl) SBOIIOLUU

0.5

https://m.edsoo.ru/O9U2M5L5H

https://m.edsoo.ru/R9B8I6ASL

EctecTBeHHBII 0TOOp U €T0
hopmbI

https://m.edsoo.ru/H2R2B9K4P

Pe3ynbTaThl 3BOMIOINMN:
MIPUCTIOCOOJIEHHOCT OPTaHU3MOB
U BHUJI000pa3oBaHUeE.
JlaGopaTopnas pabora Ne 2
«Omnucanue Npucroco0IeHHOCTH
OpraHu3Ma 1 €€ OTHOCHTEIBHOTO
XapakTepa

0.5

https://m.edsoo.ru/X2U8Z1K4N

Hanpasnenus u nytu
MaKpO3BOJIIOLIH

https://m.edsoo.ru/N3BOG3K9D




I[TPOTPAMME

9 HeoOpaTtumocTs 3BOIIOIIUN 1 https://m.edsoo.ru/Z7H7Q5R9J
51 3

10 CTOPHA JKUSHH Ha SEMIIE H 1 https://m.eds00.ru/K2G8W1Z2W
MECTOOBI €€ H3y‘IeHI/I$I
r

11 HHOTEIBI HPOHCXOAICHHA 1 https://m.edso0.ru/U604K7W7W
SKU3HU Ha 3emiie
P 3

12 A3BUTHE JKHHI Ha SEMIIE 1o 1 https://m.edsoo.ru/K3B90Q0H4U
dpaM U IEpPHOAAM
OCHOBHBIG 3Tallbl 3BOJIFOIINHN
PaCTUTENHHOTO U KUBOTHOTO

T oora Ne 1

13 VPd. T PARTITOCRAL pabotd 1 0.5 https://m.edso00.ru/Q6E3C3W7X
«M3yyeHue uckonaemMpix
OCTaTKOB PACTEHUN U )KUBOTHBIX
B KOJIJLICKIIUAX»

14 Cospemennas cucrema 1 https://m.edso00.ru/G5TOA6UOG
OpPraHMYECKOIro MUpa
D

15 BOJIOTHA FCTOBEKA 1 https://m.eds00.ru/M2G5Q6F5N
(a"TpOMOreHe3)

16 Jlpwicymue cunpt ((GaxToper) 1 https://m.edsoo.ru/P1H5B7N2Y
aHTPOTIOreHEe3a
O

17 CHOBHPIC CTAIHH IBOMIOTHH 1 https://m.eds00.ru/D2J2T6Z0L
yeJoBeKa

OBHIEE KOJIMYECTBO YACOB I10 17 15




12 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4yeHus

JJIeKTPOHHbIE HU(POBbLIE
o0pa3oBaTe/IbHbIE PeCypchl

YenoBeueckue pacel U
MIPUPOIHBIC aTaNTAIlMK YEJIOBEKa

https://m.edsoo.ru/Y6J6 T6R3P

PesepBHeIit ypok. O600ICHHE IO
TeMe «BO3HUKHOBeHHE U
pa3BUTHE )KU3HU Ha 3emiie»

https://m.edsoo.ru/Z8H8D6M8B

DKOJIOTHs KaK HayKa

https://m.edsoo.ru/MW2W7M1Z8Y

Cpensl obutanus u
HKOJIOTHYECKHE (haKTOPbI

https://m.edsoo.ru/A50478V1L

AbuoTtudeckue QakTopsl.
JlaGopaTopHas padota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pPaCTEHUH U3
Pa3HBIX MECT OOUTAHUSD.
JlaGopaTopnas pabora Ne 4.
«BnugHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/F5M2L3R8S

buotnyeckue hakTopsl

https://m.edso0.ru/Q9Z3R2Y0Z

DKOJIOTUYECKUE XapAKTEPUCTUKHU
nonyssiuun. [IpakTrueckas
pabota Ne 2 «IToxcuér
MJIOTHOCTU MOMYJISILIUNA Pa3HBIX
BHJIOB PACTCHUIN»

0.5

https://m.edsoo.ru/H5J8R3N9P

Coo01ecTBa OPraHu3MOB —

https://m.edso0.ru/Z6J8HO0G8B




OHOLIEHO3

DKOJIOTHYECKHUE CUCTEMBI

[NPOI'PAMME

9 1 https://m.edsoo.ru/L4AF7FOR2W
(3K0CHCTEMBI)
OcHoOBHBIE MOKa3aTenu

.0

10 IHOCHCTEMbL Kf) JOTIIECIHC 1 https://m.eds00.ru/G3M3T9D20
nupamusl. CBOKCTBA
skocucteM. Cykueccus

11 [Ipupoansie 3K0CHCTEMBI https://m.eds00.ru/X9K1X9S6I

12 AHTpPONIOreHHBIE DKOCUCTEMBI https://m.edsoo.ru/P5D2A0F8T
b — 17100

13 Hocepa — riobalbHas 1 https://m.edsoo.ru/M601B3B6R
IKOCHUCTEMA 3eMJITH
3

14 AKOHOMEpHOCTH 1 https://m.edso00.ru/G3X3B7G9A
CYIIECTBOBaHUS OHOCHEPHI

15 YenoseuecTBo B Onochepe 3emiun 1 https://m.edso00.ru/N2Q8H4U7I
C

16 OCYTIECTEOBAMHE HPHPOARI 1 1 https://m.eds00.ru/Y8QBX900G
YeJI0BEYECTBA
PezepBHblit ypok. O6001IeHNe

17 TeMbl «Co00I11IeCTBa U 1 https://m.edsoo.ru/E6M1R5V2D
IKOJIOTHYECKHE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 17




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

I[IpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

CdopmupoBaHHOCTH 3HAHUH O MECTE W POJM OHOJIIOTUH B CHCTEME
HAyYHOTO 3HaHMS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KapTUHBI MUpPA ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUHCKHUX M 3apyOekKHBIX Yy4EHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosoruy; (PyHKIIMOHATHFHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHUS

JKU3HCHHBIX 3a1a4

YMeHHue packpeiBaTh COACp)KaHWE OHOJIOTHYECKUX TEPMUHOB U
MOHSATUIN: )KU3Hb, KJIETKA, OPraHU3M; MeTa0om3M (OOMEH BEIICCTB H
MpeBpallleHue HHEPruM), TOMeocTa3 (caMoperyislus), YypOBHEBas
OpraHH3aIus JKUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE (PEIPOIYKIUS),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMmeHnue uznaraTb OMOJOrMYECKUe TEOpUM (KJIETOYHAsi, XpOMOCOMHas,
MytanuoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.W. BaBunosa) u
yuyeHHus (0 LIEHTpax MHOToo0pas3us M MPOUCXOKIACHUS KyJIbTYPHBIX
pactenuii H.J1. BaBunosa), onpenensTe rpaHULbl UX IPUMEHUMOCTH K

ZKHUBBIM CUCTCEMaM

YMeHue BHajeTh METOJaMHM HAydyHOrO IIO3HAHUS B OHOJIOTUHU
(Habmro/leHNe W OMHUCAHME XUBBIX CHCTEM, IPOLIECCOB M SIBICHU,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTUYECKOTO  SKCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCJIEyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]'[BTaTOB)

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

yMeHI/Ie BBIACIIATH CymeCTBeHHLIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 BYKapI/IOT, OJHOKJICTOYHBIX nu MHOT'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BEHIECTB U
MIPEBPAIICHUS JHEPTUU B KIIETKE, (OTOCHHTE3a, IUIACTHYECKOIO H
JHEpreTUYecKoro  oOMEHa,  XEMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOZIOTBOPEHHSI,  Pa3MHOXCHHS,  WHIWBUAYAILHOTO  Pa3BUTHS

opranusMa (OHTOTeHeE3)




YMeHue OpUMEHSTh MOJy4YeHHbIE 3HaHUS Ui OOBSICHEHUS
OHMOJOrMYECKUX MPOLECCOB U SIBJICHUM, I MPUHATHUS MPAKTUYECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIENAX oOecrieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOILIUX JIt0JIeH, COOTIOICEHNUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalollell MPUPOAHON  cpere;
MMOHUMaHUE HE00XO0IMMOCTH HCIIOJIb30BaHUs JIOCTHKEHUI
COBPEMEHHOW OWONOTMHM ¥ OMOTEXHOJOTHH JUIsi PalOHAIBHOTO

IpUPOAOIIOJIb30BAHUA

YMmenue pemaTth 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3adda4d Ha MOHO- U
,I[I/IFI/I6pI/II[HOe CKpPCHIMBAHUC, CICIINICHHOC HACJICAOBAHHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/Il[HOFO CKpCUIMBaHUA JJIA NpCaACKa3aHuA

HaCJICAOBaHUA IMPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH JIA0OpAaTOpHBIE M TpPAKTHUYECKHUe paboTsl,
8 coOmonaTh mnpaBuiaa npu pabore C¢ y4yeOHBIM U JaOOPaTOPHBIM

o0opynoBaHuEeM

YMeHue KpUTHUECKH OLEHUBATh U HMHTEPIPETHUPOBATH MH(POPMALUIO
OMOJOrMYECKOr0 COAEPKaHUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
9 13 pa3ianuHbIX UcTOYHHKOB (CMMU, HayuHO-TIONYJIsipHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEeIOBaHUN B OuoJIOruw,
MEJIUIMHE, OMOTEXHOJIOTUI

VYMeHue co31aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS,

10 000011as1 OMOJIOTHUECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATH MTOHATUHHBIN arapar OHOJIOrun

11-12 KJIACCBI

Kon

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepsieMoOro .

o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara

CpopMUpPOBAaHHOCTh 3HAHUM O MECTE W POJIM OUOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOM

CCTCCTB@HHO-H&y‘IHOfI KapTUHBI MHUpa U HAYYHOT'O MHUPOBO33PCHUA; O

! BKJIaJIE POCCHUMCKMX M 3apyOeKHbIX Y4YEHBIX-OHMOJIOTOB B pa3BUTHE
O6uosiorny; (PyHKIMOHAIBHOM I'PAaMOTHOCTH 4YeJIOBEKa MJIS pEleHMs
AKHU3HEHHBIX 3a/1a4

) YMeHue packpblBaTh COJAEpKAHHWE OMOJIIOTMYECKMX TEPMHHOB U

TOHSTHM: BHUO, IIOIIYJIAIUA, l"eHO(i)OH,I[, OBOJIIONUA, ABHXXYHIUC CHIIBI




(dakTopsI) 9BOJIIOIINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BH1000pa3oBaHMeE, 9KOJIOTUYECKHE (bakTophI, 9KOCHUCTEMA,
MPOAYIICHTBI, KOHCYMEHTHI, PEIYIICHTHI, Henu  MUTaHus,

IKOJIOTHYECKas TMpaMKIa, OuoreoreHo3, ornocdepa

YMeHue uznaraTb OMOJIOTHYECKHe TEOpUH (IBONMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYecKas  TEOpHUs  SBOJIOLUHM), 3aKOHBl H
3aKOHOMEpHOCTH (3apojbimieBoro cxojactBa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myrei spomonuu A.H. Cesepuiosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensTh TpPaHUILI  HX

MNPUMCHUMOCTH K ) XUBBIM CUCTECMaM

YMeHue BnaJeTh METOJaMH HAaydyHOTO TIO3HAHUS B OWOJIOTUH
(Habmro/leHNEe W OMHUCAHME XHUBBIX CHCTEM, IMPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTHYECKOrO  JKCIIEPHUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEAYyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJyYCHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJABI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMmeHnne BBIJIEIISTh CYILIECTBEHHBIE MIPU3HAKA CTPOCHHUS
OMOJOrMYEeCKMX OOBEKTOB: BHUJIOB, MOMYJNALMHA, TMPOIYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHWOTeOIl€HO30B U  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOro  0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUSA HKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBI,
[IEpEeHOCa BELIECTB U IIOTOKA YHEPIUU B YKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue NPUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIA 00BACHEHHS
OMOJIOTHYECKHX mponeccoB u HBJ’IGHHﬁ, IJId IPUHATHA IMMPAKTUYCCKUX
pelIeHHii B MOBCETHEBHOMN KU3HU B LENAX o0ecTrieueHHst 0€30MacHOCTH
CBOETO 3710POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJEH, COOJIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHHUS B  OKPYXAKMIEH MPUPOJHON  CpEAE;
IIOHUMaHHue HCO6XO,}II/IMOCTI/I HCIIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH JJISI PAallHOHATIBFHOTO TIPUPOIOTIOTH30BAHUS

Vmenue peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aga4u, COCTaBJIATH

CXEMBI MIepeHOCca BELIECTB 1 SHEPTUU B 3KOcHCcTEeMax (L€ MUTaHNUs)

YMeHue BbINOJMHATH JIA0OpaTOpHBIE U IMPAKTUYECKUE padoThl,
cobmonartk TpaBuia mpu padbore ¢ y4eOHBIM M Ja0OPaTOPHBIM

obopynoBaHuEeM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMALUIO
OHMOJIOTrUYECKOro COJEPKaHus, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3ianuHbiXx UcTOYHUKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MaTepHAalIbl);

? paccMaTpuBaTh rii00aabHbIe HKOJIOTHUECKUE po0IeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO
YMeHue co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbBIE COOOIIEHUS,
10 0000111251 GMOJIOrUYECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOUYHHUKOB,

T'paMOTHO UCIIOJIb30BATh MOHATUMHBIN arrapar Ouosoruu




IMPOBEPAEMBIE 3JIEMEHTbBI COOEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

buonorus kak HayKa

11

buonoruss — Hayka o xuBoW mnpupone. Ponp Ouonoruu B (QOpMHUPOBAHUU

COBPEMEHHOM HaydHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYeCKUX HAyK

1.2

Metoabl TMO3HAHHS JKUBOW TPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OIHCAHHE,
U3MEpeHue, Kiaccuukanus, MOJETUPOBAHUE, CTAaTUCTUYECKas oO0paboTKa

JTAHHBIX )

JKuBBIE CHCTEMBI U UX OopraHu3anusa

2.1

2.2

Xusble cuctembl (OMOCHCTEMBI) Kak MpeameT u3yueHus omosoruu. CBoicTBa

OHOCUCTEM U UX pa3zHooOpa3ue

YpoBHU oOpraHu3aluu OUOCHCTEM: MOJIEKYISPHO-TEHETUYECKUH, KJIETOYHBIH,

OpraHU3MEHHBIN, MOMYISANOHHO-BUI0BOH, 3KOCUCTEMHBIN, OHOChepHBIH

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpO3JIEeMEHThl. Bojga u wMuHepanbHble BemecTBa. DOyHKIMU BOAbI U

MUHEpaJbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTHYecKoro OajgaHca

3.2

benku. CoctaB u crpoeHHe OeTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HeszamenuMple M 3aMEHHMBIE aMUHOKHCIIOTBI. AMMHOKHCIOTHBIA COCTaB.
YPOBHH CTPYKTYpHI OCITKOBOIM MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETHUHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornyeckme
GyHKIIHM OEIKOB.

depMeHTHl — Ouonoruueckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM
LeHTp, cyOcTtpatHas crnenupudyHocTs. Kodepmentsl. Burtamunbl. OTnnuus

q)epMeHTOB OT HCOPraHNU4YCCKUX KaTalIu3aTOpOB

3.3

VYraeBoabl: MOHOCaxapuabl (IJIIOKO3a, pub03a U J1e30KCupru003a), Tucaxapuibl
(caxapoza, JlakTo3a) W MoJUcaxapuabl (Kpaxmani, TJIMKOTEH, LEeJUIII0JI03a).
Buonornueckue GyHKIUHU YTIE€BOIOB.

Jlunuael:  Tpuriuuepuabl, — crepounabl,  ¢ochomunuasl.  'mapoduiabHO-
runpodoOHbIe cBOMCTBAa. buonormueckue ¢yHkmmu sunuaoB. CpaBHEHHE

YIJI€BO4OB, OCIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunoseie kucnotel: [IHK u PHK. Hykieotuapl — MOHOMEpBI HYKJIEMHOBBIX




kuciot. Crtpoenne u Qynkmum [IHK. Crpoenne u dynkmuum PHK. ATO:

cTpoeHue u pyHKIII

3.5

IMutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHUs KIETOK

3.6

Krnerka kak nenoctHas xuBast cucreMa. OOmiMe NMPU3HAKU KIIETOK: 3aMKHYyTas
HapyxHass memOpaHa, mojiekynasl JIHK kak renernueckuii ammapar, cuctema

cuHTEe3a OeJka

3.7

Tunel KIETOK: 2yKapuOTHYECKast M MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHueckoi  kineTku. Kiierounas creHka Oakrtepuit. CtpoeHuHe
AYKApUOTUYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOMN, MUBOTHOW H

rpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢byukuumu. [InazmaTtryeckas meMOpaHa, e€ cBoiicTBa U GpyHkuuu. [utonnasma u eé
opraHonipl. O HOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHJIOIUIa3MaTHUYecKas CeTh
(OIIC), ammapat T'onbmxu, nuzocoMbl. [loayaBTOHOMHBIE OPraHOMIbI KJIETKU:
MUTOXOHJIpUH, IUIacTuAbl. IIponcxokaeHue MHUTOXOHAPUN W IUTaCTHI. Bunbl
wiactua. HememOpaHHbIE OpraHOMIBI KIETKH: PHOOCOMBI, KJIETOUHBIA LEHTD,

PECHUYKH, KIYyTUKUA. DYHKIIMKM OpraHOUIOB KIETKU. BriroueHus

3.9

Snpo — perynasaTopHblii HeHTp KieTku. CTpoeHue sAapa: sjuepHas 000J0dKa,

KapHoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BEMECTB B KIIETKE

XHSHG}ICSITGHLHOCTB KIJIETKH

4.1

Ob6men BemiecTB, Wi MeTabomu3M. AccuMuisiius (IUTaCTUYECKUil OOMEH) U
TUCCUMUIIALINS (PHEPTreTHUECKHii OOMEH) — JBE€ CTOPOHBI €IUHOIr0 Mpolecca
MeTabonu3Ma. Tunbsl oOMeHa BelIeCTB: aBTOTPOGHBINA U reTepoTpodHbiid. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAILEHUH YHEPTHU B KIETKE

4.2

dotocunres. CeroBas u TeMHOBas (a3bl porocuntesa. Peakuun portocunresa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3a Ui JKU3HH Ha 3eMIle.
Biusiaue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XEeMOCHHTE3Hpylomue OakTtepuu. 3HAYCHHE XEMOCHHTE3a JUIs

JKW3HU Ha 3emiie

4.3

4.4

DHepreTuyeckuii oOMeH B KieTKe. PacierieHne BEIIECTB, BBIACICHUE W
AKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTambl SHEPIeTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCICHHWE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh SHEPTETHIECKOTO 0OMeHa

Peakiun marpuuHoro cunresa. ['enernueckas uadopmanus u JJHK. Peanuzanus

reHEeTHYECKOM I/IH(bOpMaI_II/II/I B KJeTke. ['eHeTHUeCcKui KOOg U €ro CBOMCTBA.




Tpanckpunius — matpuuablii cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka.

KonupoBanue amuHokucioT. Posb pubocom B OnocuHTe3e Oenka

4.5

Hexnetounsle ¢opmbl xu3Hu — BUpychl. Mctopust otkpeitus Bupycon (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHuMd, >XKMBOTHBIX M 4YEJIOBEKAa, BBI3bIBACMbIE
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3dyaurens CITN/a.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUI

Pasmuoxenne n HHIAWBUAYAJIBHOC PA3BUTHUEC OPTaHN3MOB

5.1

Knerounslii 1wk, WM JKU3HEHHBIM UMKI KieTku. MHtepdasza u muto3.
[Ipoueccrl, mpotekaromue B uHTepdasze. Permmukamms — peakiuss MaTPUYHOTO
cureza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIM HabOp — KapHOTHIL
JIUMITONHBIA W TalylOMJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMaTHUBI.
[uromornyeckue OCHOBBI PA3MHOKEHUS U HHAMBUAYAJIbHOTO Pa3BUTHS
OpraHu3MOB.

Henenune kierkn — wmuto3. Craaum muto3a. [Iporecchl, mpoucxopsmue Ha

pa3HbIX CTAAUSAX MUTO3a. bUOIOTrMYECKHI CMBICII MUTO3a

5.2

@®opMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe U mojoBoe. Buuel Gecnosoro
pa3sMHOXCEHHUsS: JeNICHHEe HaJBO€, IOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKCHHE. HckyccTBeHHOE

KJIOHMPOBAHUC OPTaHU3MOB, €I0 3HAUCHUC IJI CCICKINN

5.3

[TosoBoe pazMHOXKEHHUE, €T0 OTIIMYHUS OT 0€CIIOJIOoTO.
Metio3s. Cragum wmeiiosza. [lporeccel, MpOMCXOASIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocoM B Mmenose. KpoccuHroBep. BHOTOTMYECKHII CMBICT U

3Ha4YeHUe Mero3a

5.4

["ameTrorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [lomoBBIC
JKeJle3bl: CEMEHHUKH M AUuYHUKU. OOpa3oBaHUE M PAa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaro3ouj, SilieKieTka) — cepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA HﬁHeKﬂeTOK " CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS

5.5

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuoreHes). Dtanbl YMOPHOHAIILHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, oprasoreres. IToctaomOpuonansHoe pazButue. THUIMbI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: HPAMOE, HEMpsMoe (JIMYMHOYHOe). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

PocT u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HaCJ'IC,Z[CTBeHHOCTB U UIBMCHYHUBOCTb OPIraHU3MOB




6.1

[Ipenmet u 3amaun reHeTUKU. MicTopust pa3BUTUS T€HETUKH. Bkitam poccuicKkux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TIEHETUKU. MeToapl TIeHETHKHU
(rubpugonoruyeckuii, LUTOTEHETUYECKUN,  MOJIEKYJISIPHO-TEHETHUECKUM).
OcHoBHbIE TeHETHYECKUE MOHATHA. | eHeTnueckasi CUMBOJIMKA, UCIIONIb3yeMas B

cxemax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, YyCTaHOBiIEeHHble I'. Menaenem.
MounoruOpuanoe ckpeuBaHue. 3aKoH eAuHOo00pa3us THUOPHIOB TMEPBOTO
nokoneHus. IlpaBuno JOMUHUpOBaHUS. 3aKOH pAacCIICIUICHHS MPU3HAKOB.
I'unoresa unctoTel ramer. [loyiHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe CKpelirMBaHue. 3aKOH HE3aBUCHMOTO HACIICTOBAaHUS MPHU3HAKOB.
[HuTtoreHeTnueckue OCHOBBI JTUTHOPHUIHOTO CKpEIIUBaHUS. AHAIM3UPYIOIIEE
cKkpemuBanue.  Vcmonp30BaHHE — AQHAIM3UPYIOMIETO  CKPEIIMBAHMS — JJIA

OIIpe/ieNICHUs] TEHOTHUIIA 0CO0U

6.3

6.4

CuenuieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cremieHHOMY
Hacjle0OBaHUIO TIeHOB. HapymieHwe cremieHuss TE€HOB B pe3yJbTaTe
KpOCCHHIOBepa. XpOMOCOMHasi Teopusi HaclleZICTBEHHOCTH. [‘eHeTnyeckue
KapThl.

I'enetnka mosa. XpoOMOCOMHOE OIpeaeTeHHe IMoja. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramerHsle U rereporaMeTHsle opranusmsbl. HacnepoBanue

IIPU3HAKOB, CHCIICHHBIX C II0JIOM

W3menunBoCTh. BUIBI M3MEHUYMBOCTH: HEHACJEACTBEHHAs] M HAcJEICTBCHHAs.
Pone  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAITMOHHOW W3MEHYMBOCTH. BapuanmoHHBIM psSa W BapHallMOHHAS
kpuBasi. Hopma peakuum npusHaka. KonnyecTBeHHble UM KaueCTBEHHBIE

IPU3HAKH U UX HOPMaA PCAKIIHUU. CBolicTBa MO):[I/I(I)I/IKaLII/IOHHOﬁ HN3MCHYHUBOCTHU

6.5

HacnenctBeHHast, WiIM TEHOTUIIMYECKas, M3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 M TMOJIOBOM Hpolecc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTannoHHass U3MeH4nBocTh. Kitaccudukanuss MyTauuid:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NPUYMHBI MyTaluil. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBCHHON n3MeHunBoct H. M.

Basuiosa

6.6

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJI0BeKa: TreHeaIOTUUCCKUM, OM3HEIOBEIH, IIUTOTCHETUYUCCKUM,
OMOXUMHYECKHH, MOJEeKyIsipHO-TeHeThudecKuili. CoOBpEeMEHHOE OIpesesieHne
TE€HOTHIA: TIOTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJE C
momomipto [1I[P-amanmm3a. HacnencTBenHple 3a0o0jieBaHUS 4YeIOBEKa: TEHHBIC
0oJie3HM, OOJIE3HU C HACJICICTBEHHOW IMPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIC

oone3nn. ComaTHYeCcKHE U T'CHCPATUBHBLIC MYTAllUU. HpI/IHI_[I/IHBI 300POBOIO




oOpaza KW3HHM, AUATHOCTUKH, NPOPWIAKTHKA U JICUCHHUS TEHETHYECKUX
Oose3Heil. MeauKo-TeHETHUEeCKOEe KOHCYJIbTHPOBAHUE. 3HAUYCHUE METUITMHCKOU

ICHCTUKHU B IIPEAOTBpAICHUN U JICUCHUN I'CHCTHYCCKUX 3a00J1€BaHNH Y€EIOBEKA

Cenexuus oprann3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexuusi Kak Hayka M Ipolecc. 3apoKICHHE CEJIEKIMH U JOMECTHKaLUS.
VYyenne H.M. BaBunoBa o0 meHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKACHHs JOMAIIHUX XKUBOTHBIX. CopT,

opoJa, IMTaMM

7.2

CoBpeMeHHbIE METOABI CENeKIMH. MacCOBBbI W WHIWBHIYAJTbHBIH OTOOpPHI B
CENIEKIIMM PAcTeHHl M >KUBOTHBIX. OlleHKAa 3KcTepbepa. BiIM3KOpoaCTBEHHOE
ckpemuBanue — WHOpuaWHT. Yucrtas nuHus. CKpelMBaHUE YUCTBHIX IJUHUMH.
I'eteposuc, nnu rubpuaHas cuna. HepoJcTBeHHOE CKpelluBaHUE — ayTOPUAMHI.
Otnanénnas rubpuamzanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 U
MOJIYYeHUE NOJUIIONA0B. JIOCTHIKEHMSI CENEeKUMU PACTeHUM, >KUBOTHBIX H

MUKpPOOPTaHHU3MOB

7.3

buortexHosoruss kak oTpacib IPOU3BOACTBA. ['€HHas HHXKEHepus. OTarlbl
co3nanust pexomOuHanTHoM JIHK u Tpancrennsix opranm3moB. Kierounas
nkeHepusa.  Kierounsle  KynabTypbl.  MUKpPOKIOHQJIBHOE  Pa3sMHOKCHHE
pacteHnii. KioHHMpoBaHME  BBICOKOIIPOIYKTHUBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpPTaHu3MOB. DKOJIOTHYECKHE M 3TH4eckue mnpodnembl. MO — reHermuecku

MOAU(GUIIUPOBAHHBIC OPTaHU3MBI

11-12 KJIACCBI

Kon IIpoBepsieMbIi JJIEMEHT COACPKAHUSA
1 DBOIOIMOHHAS OMOJIOTHUS
DBOIIOIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.
CBUIETETCTBA  JBOJIIONMHU.  [laJICOHTONOTMYECKUE:  MOCIEAO0BATEIILHOCTh
MOSIBJICHHUSI BHJOB B MAJICOHTOJIOTUYECKON JICTONHCH, TEPEXOAHBIE (HOPMBIL
buoreorpaduueckue: cxonctso u paznuuve ¢ayH U GIOp MATEPUKOB H
11 OCTPOBOB. DOMOPHOJIOTHUECKHUE: CXOJICTBA U PA3IMUNS YMOPHOHOB Pa3HBIX BUIOB

M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTEeH Yy BCEX

OpraHu3MOB




1.2

OpomtonronHass teopus Y.  [Japuna. [Ipeanocbuiku  BO3ZHUKHOBEHUS
JapBUHM3MA. JIBMKyIIME CWIBI 3BOJIIOLMM BUIOB 1o JlapBuHy (M30BITOUYHOE
PAa3MHOXCHHUC MPU OT'PAHUYCHHOCTU PECYPCOB, HGOHpGI{GJ’IéHHaﬂ U3MCHYHNBOCTS,

O6opnba 3a CyIecTBOBaHHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass Tteopust sBomtouud (CTD) ©  OCHOBHbIE €€ TMOJOXKEHUS.

Mukpossostonus. [Tonmynsanus kak eIMHULA BUAA U YBOJTIOLIMU

1.4

JBwxyume cuibl ((akTopel) 3BOJIIOLMU BHUIOB B HIpupoje. MyTaluOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomymsiuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsamust u murparusi. EcTecTBeHHBIM 0TOOp — HampaBIsAOmUi GakTop
sBomoLnd. POpMBbI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh  OpPraHM3MOB Kak pe3yiabTaT dBojrouuu. [Ipumepsl
pUCTIOCO0IeHUH y opraHu3MoB. ApoMop(d03bl U ANOAJANTALIHH.

Bun u Bunoob6paszosanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUJI00OPA30BaHMS:

reorpadu4eckoe, IKOJIOTHIECKOe

1.5

MakpooBomonusa.  PopMbl  IBOJIONUHM:  (QUIETHYECKAasi, JAUBEPTECHTHAs,

KOHBEpreHTHas, napamuienbHas. HeoOpaTuMocTs 3BoIIOLUN

Bo3HUKHOBEHUE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHaydHble TpeICTaBiICHHUS O 3apOXKACHMM JKU3HM. HaydHble T'HIOTE3bI
BO3HMKHOBEHHUSl JKU3HM Ha 3emyie: a0uoreHe3 M MaHCHEpMHsS. XUMHUYECKas
HBOJIIOLMA. DKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKOW 9SBOJIOLUU.
Havanpnble 3Tamer Omosiormdeckoit spomtonuu. ['mmore3a PHK-mwupa. Ilepsoie

KJICTKHU U UX DBOJIXOIHS. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHum Ha 3emuie mo spam u nepuojam. Karapxeid. Apxeiickas u
npoTepo3oiickas dpel. [lajmeo3olickas 3pa U €€ TEpUOABI: KEeMOPHICKHIA,
OPIOBUKCKHM, CHIIYPUHUCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHbIN, MEPMCKUM.
Me3so30iicKas 3pa U €€ IEpUObL: TPUACOBBIN, FOPCKUH, METIOBOM.

KaitHo3zoiickas 2pa u €€ Tmepuojabl: MaAJIEOrC€HOBBIM,  HEOTCHOBBIM,
AHTPOIIOT€HOBBIM. XapaKTepUCTUKa KIMMara M TE€OJIOTMYECKUX IPOIECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIBHOTO U JKUBOTHOTO MUPA. ApOMOP(O3HI Y
pacTeHUl U JKUBOTHBIX. [losiBI€HME, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpraHn3smoB

2.3

CucremMa OpraHM4yeckoro Mupa Kak oOTpaxeHue HBoJouud. OCHOBHBIE

CUCTEMATUYCCKHUE I'PYIIIBI OPTaHNU3MOB

2.4

OBoironus 4enoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpencraBieHH O

MPOUCXOKICHUHM 4YelloBeka. MeToabl HM3yueHus aHTpororesesa. CxXoicTBa U




pas3nuyMs YelloBeKa U XKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YETI0BEKa.
JBmwxynme cuibl (GakTopsl) aHTpornorenesa. HacnencTBeHHass H3MEHYHBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIecTBEHHBIH 00pa3 JKU3HMU, W3TOTOBJIEHHE OpYyIUil

Tpy/a, MBIILJICHUE, PEYb

2.5

OcHOBHBIE CTaIUM W BETBH JBOJIOLUU YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHaepTaabckui, Yenosek
pa3ymHbId. Haxoaku MCKONaeMbIX OCTAHKOB, BpPeMs CYIIECTBOBaHHUS, 00JacTb

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYAUS

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIIME PAChl: €BPOMEOUIHAS (€Bpa3HiicKas),
HETPO-aBCTPAIOHTHAS (3KBaTOpHANIbHAS ), MOHTOJIOWTHAS (a3marcko-
amepuKaHcKas). UepThl MPHUCIIOCOOICHHOCTH TPEICTAaBUTEIICH YeI0BEYECKUX Pac

K YCIIOBUSIM CyliecTBOBaHUA. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpyXarolias cpefa

3.1

OKoorua Kak Hayka. 3aJjaud M pasJiesibl 3KOJOTHMH. MeTOJbl 3KOJIOTMYECKUX
UCCIIeIOBAaHHMH. DKOJIOTHYecKoe MUpoBO33peHue. Cpebl 0OUTaHUsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPIraHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl.  Knaccudukanumss — 3KOIOrMYecKHMX  (PaKTOpPOB:
abuoTHuecKkue, OMOTHYECKHME U aHTPONOIeHHble. JleficTBHE 3KOJIOrMYecKuX

(bakTOpOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (aKkToOphl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucriocoOnenust OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue Qaxrtopbl. Buasl OmoTMdeckux B3aWMOJCHCTBUIN: KOHKYpEHLHS,
XUITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), = aMEHCAIM3M, HEUTpasu3M. 3HaYeHHEe  OMOTHYECKUX

B3aMMOJICHCTBH JJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XAPAKTCPUCTUKU MOIMyJIsAUH. OcHOBHEBIC IIOKa3aTCJIn
nomyJsigquu: 4YUCJIICHHOCTb, INIOTHOCTL, POXKIAACMOCTb, CMCPTHOCTL, ITPHPOCT,

Murpauus. J[uHaMyUKa YUCIEHHOCTH MOMYJISIUK U €€ Perysius

Coo00111ecTBa M YKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTBO opraHm3mMoB — OworieHo3. CTpyKTypsl OHOIEHO3a: BHIOBAf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-momuHaHTel. CBS3H B

OouoIeHO3€e

4.2

DKoNoru4yeckue cucteMbl (d9Kocuctembl). [loHsATHE 00 JKOCHCTEME U




ouoreoneHo3e. @OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLEHTBHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpodpuueckue (MHILIEBbIE) YPOBHU HKOCHCTEMbI. lluieBble menu u ceTu.
OcHOBHBIE TOKa3aTEeIM HKOCUCTEMBI: OumomMacca, MPOAYKIHSA. DKOJIOTHYECKUE
NUPAMUJIbI: TPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBOHCTBAa SKOCUCTEM:

YCTOMUYMBOCTb, CAMOPETYIISIIMSA, pa3BuThe. CyKieccus

4.3

ITpupoHble 3KOCHCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO MIIU
HIMPOKOJINCTBEHHOTO JIeca.

AHTpOINIOTeHHbIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI. Ypboskocuctemsl.
buonoruueckoe u X034HCTBEHHOE 3HAYEHNE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak (¢aktop ycTtoWuuBocTH 3KocucteM. CoxpaHeHHe

OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.W. Bepnaackoro o Ouocdepe. ['panHunpl, coctaB M CTPyKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkunu. OcobeHHOCTH OHOChephl Kak
rnobanbHON AKOCUCTEMBbI. [lMHaMHueckoe paBHOBECHE U OOpaTHas CBS3b B
ounoctepe. KpyroBopoTsl BemeCTB U OMOTCOXMMHYECKHE IHKIBI 3JIEMEHTOB

(yrmepona, azora). 3oHanbHOCTH OMochepsl. OCHOBHBIC OMOMBI CYIITU

4.5

YenoseuecTBo B Ouocepe 3emian. AHTpOIOreHHbIE M3MEHEHUs B Ouocdepe.
['moGanpHBIE HKOIOTHYECKUE TTPOOIIEMBL.
OcHOBa pallMOHANILHOTO  YIpPABICHUS TNPUPOAHBIMU pEecypcaMH U HUX

HCIIOJB30BAaHUC. I[OCTI/DKCHI/IH OMOJIOTUHU U OXpaHa IIpupoabl




YUYEBHO-METOJUYECKOE OBECITEYEHUE OBPA30BATEJILHOIO
[IPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YVHEHUKA

* buonorus. 10 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.; [Tox
penakuueit [laceunnka B.B. Akunonepnoe obuiectBo «M3aaTenbeTBo
«IIpocemenue» * buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., PyOiioB
AM. u np.; llon penakimueit [Taceunuka B.B. AkirionepHoe 00111ecTBO
«M3marensctBO «IIpocBenienne

METOANYECKUNE MATEPUAJIBI JUIA YUUTEJIA

- UTnopManimoHHO-METOANIECKOE TUCHbMO 00 0OCOOEHHOCTSAX MPENoIaBaHUs
yaeOHoro npeamera «buonorus» B 2026/2027 yaednom roay https://edsoo.ru/wp-
content/uploads/2025/08/biologiya_.pdf

- ¢ JloCTHXKEHHE METAIPEAMETHBIX PE3yIbTaTOB B paMKaX U3y4YCHHUs IPEIMETOB
€CTECTBEHHO-HAayYHOT0 0JI0Ka (OCHOBHOE 00I1Iee 00pa30BaHKE) | METOIUICCKUE
pekoMeHaiuu estestvenno-nauchnyj-blok _01.pdf

- buonorus (6a3oBbiit ypoBens). Peanuzarnus @I'OC ocHoBHOT0 00111€TO
o0pa3oBaHus: METOANYECKOE rmocodue s yunrtens. https://clck.ru/3ANSBnV

- Konrekcrupie 3anaun. 3aganus kK yuebHomy kypey «buomnorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

- Meronnueckuii keiic. CUEIUIEHHOE Hacle0BaHue pru3HakoB. buonorus. 10 kimacc

(2024 1.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf

HUDPPOBBIE ObPA30BATEJIBHBIE PECYPCHI 1 PECYPChI CETU
MHTEPHET - bubnuoteka [IOK https://m.edsoo.ru/7f413368

- CBEPOBPA30OBAHMUE https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
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