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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OHUOJOTUH TEOPETHUYECKYIO OCHOBY MJIs
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS y4eOHOro MpeaMera
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTIeueHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruu Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYHAIOUIUXCS CpeJCTBAMU
yueOHoro mnpeamera «buosorus», omnpenensieT o00sS3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjeinaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€i, JIOTUKH OOpa3oBaTEILHOTO
MpOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImmnXCsl.

B nmnporpaMmMe 1o OHOJIOTMH TaKXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
JEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOyYarolIUXCsd MO0 OCBOCHUIO COJEPKAHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4€HUU Ouojoruu, Onarojapss 4yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUW, CBA3AHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUIN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKarouled NPUPOIHOU cpene.
[ToaTOMy Hapsigy ¢ M3ydyeHHEM OOIIEOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(OUIAKTHUKYA HACIEIACTBEHHBIX 3a00JIEBaHMIA YENIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000ocHOBaHUS AKOJIOTUYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U



MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIAJHON HANIPABICHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIIOBUM JUIsI PEIICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, paclIupsieT ¥ 0000IIaeT 3HAHUSA O KUBOW IpUpoOje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OpPMHUPOBAHUSA
(YyHKIHMOHAJIBLHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KU3HH, HKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3yuenue 61oiaorum o0ecrnedrnBaeT ycioBus s (POpMUPOBAHMUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX ©  HH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPECTABICHUSIMU U3 JIPYTUX yUYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUU Y4YeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUs, TMPEJCTABICHHOTO B MporpaMMme IO
Ouonoruu.

Otb60p coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE [JIS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKaroleld MPUPOJHONU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUecKoH aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITY:KaT OCHOBOM JIJIsi popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHM3AIluU
OMOJOrMYECKOro 00pa30BaHMsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepualia B IpOrpaMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»



BBIJICJICHBI CIIEIYIOUIUE COAEPKATENbHbIE IMHUU: «bronorus kak Hayka. MeTo bl
Hay4yHOro nosHaHus», «Knetka kak Ouosnoruueckas cucrema», «OpraHusM Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ne OpraHu4ecKOro Mupay,
«OBOJIIOLMS KUBOU IPUPOJBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIB30BaTh 3TU 3HAHMS I TPAaMOTHBIX JCHCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOU NMPUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX IPOOJIEM.

JlocTmxeHue e u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOIUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIIUX OCHOBOU
Uil (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MHpa, O
METO/aX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3allMH, BBIIAIOLIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIJIEJOBaHUSIX B OMOJIOTHH;

(¢opMupoBaHue y OOY4YalOIIMXCSl MO3HABATEIbHBIX, WHTEUIEKTyaJIbHbIX U
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IISIIOB, MAEH M MOAXOJ0B K M3YUYEHUIO UBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydaroummxcs oO0meil KyJnbTypbl, (YHKIIMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa JKMBOW IPUPOABI HAa OCHOBAaHMM 3HAHUM M OIBITA, IOJIYYEHHBIX IPH
H3y4YeHUH OMOJIOTHH;

dopMupoBaHre y OOy4YaIOIIMXCS YMEHHHM WIIIOCTPUPOBATh 3HAUYEHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIIOICHHUS ATHICCKHUX
HOPM IIpU MIPOBEJECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIsl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIIel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpennero oOmiero obOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTCIBHBIM yUEOHBIM TMPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOH 001acTh « EcTecTBeHHO-HAYUHBIC TIPEIMETHIY.

Jlist u3ydeHusi OMOJI0TUU Ha 0a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHUU C OOIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOW IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJECTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKuH ), OMoC(EpHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BellecTB B Kkierke. lloamepskanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUN OETIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHoct. KodepmeHTsl. ButamMuHbI.
Otnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuner:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapodHIBHO-
ruapodoOHble  cBoWcTBA. buomornueckne ¢Gynkmmm aumnuaoB. CpaBHeHUe
yTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aMMOAEUCTBHUS
uaen u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYECHUS KIICTKHU.

Knerka xak mnenoctHas xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: DdyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opra”oubl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbI KIETKH: MHUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxknenne MUTOXOHIpUM u TiacTua. Bunbl mnactun. HememOpannbie
OpTraHOUJbl KJIETKU: PHUOOCOMBI, KJIETOUHBIA IIEHTpP, LEHTPHUOJU, PECHUUKH,
KryTUKUA. OYHKIIUN OPTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOW IIPUPOJIEH.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl OemKay,



«Ctpoenne pepmentar, «Hyknennosrsie kuciotel. JJHK», «Ctpoenune momnexysl
ATDy», «CtpoeHnEe 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuIb».

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NIpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «UM3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK PACTCHUI,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnaparax U HUxX
OTIMCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIECTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIIUSA (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €JIMHOrO IIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunbl oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHsbiii. Posb GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpenasl Ha OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMoCcuHTEe3. XEeMOCHHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
YKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTalbl JSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKUCIECHHE, WIN KIETOYHOE
JIbIXaHUE. OkucnurensbHoe dbochopunupoBaHue. OddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHa.

Peaknmm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIa BUPYCOB.



bakrepuodarn. bone3Hn pacTeHMid, XWBOTHBIX U YEJIOBEKA, BBHI3LIBAEMBIE
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHncTpanum:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumbl muTaHus), «Metabomuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xiopomnact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MuTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JumiouHei W TatulOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbL.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJIUBUIYAJbHOTO  PAa3BUTHS
OpPraHUu3MOB.

Henenne knetkn — muto3. Cramguu murtosa. [Iponeccel, mpoucxoasumme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBO€, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pa3zMHOXKEHKE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cranuu meiio3a. IIpouecchl, mpoucxomsiiue Ha CTaguax Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
OcoOeHHOCTH CTpOCHHUSI SMIIEKIETOK U crepmMaTo30uaoB. OII0J0TBOPEHUE.
ITaprenorenes.

NunuBunyanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:



npoOJeHue, racTpyssinus, opraHorere3. [locTamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUA: CTPOEHUE
CEMEHHU, CTA/INM PA3BUTHSI.

JlemoHcTpanum:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pAacCTeHUI», «BererarnBHoe pa3MHOKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounbiii mukn», «Permukamus JTHK», «Mutos»,
«Menosy, «IIpsMoe n HenpsiMoe pa3BUTHEY», «l aMETOreHe3 y MJIEKONMUTAIOIIUX U
4eI0BEeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIIEKIIeTKa MIIEKONUTAroIeEero», «Kapuokunes B kieTkax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «Jleaenue KIeTKu», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlaGopatopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOIPENapaTaxj».

JlaGopatopHas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOTIpENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. BKian poccHCKUX W 3apyOeiHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCTIOIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEOBAHUS MPU3HAKOB, YCTAHOBJIEHHbIE ['. MeHenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoTe3a ynctoThl rameT. [lojiHOE M HEOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWE. 3aKOH  HE3aBHUCHUMOTO  HACIIeOBaHUS
npu3HakoB.  [luToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIIETO CKPEITMBAHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.



CuerieHHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne clenieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eHetnka mosa. XpoMOCOMHOE ONpeAETeHUE Noyia. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['omMorameTrHslie M TreTeporameTHble opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M Kau€CTBEHHBIE NMPU3HAKK M HX
HopMa peakinu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHUYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTanimoHHasi U”3MEHUYUBOCTh. Kitaccudukanuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTanuii. MyTtareHHbie (paKkTopbl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoseka. Kapuotun wyenoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKa: TCHECATOTHUICCKUM, OJIM3HCI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemMeHHOe ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, F'EHOTUIIUPOBAHKUE, B TOM YHUCIIE C MOMOIIbIO
[11P-ananu3a. HacnencTtBeHnubie 3a0o0jeBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIe3HU C HACJEACTBEHHOM MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepatuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3JI0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPHIAKTUKA U JICUEHUS TeHETUYECKIX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUUECKUX 3a00JIeBaHUM YeI0BEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
[UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3zauMopeiicTBie aJUIeNIbHBIX TEHOB», «l'@HeTHMYeCKHe KapThl pPAaCTCHUH,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO ¢ TojoM», «KapuOoTuIbl YelloBeKa W KUBOTHBIX», «BHIbI



U3MEHYUBOCTHY», «MoaudukannoHHas HW3MEHUMBOCTHY, «HacrnemoBanume pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTanmoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojeNu-anInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGoparopHas pabdota Ne 7. «AHanu3 MmyTanuil y apo30(Quiibl Ha TOTOBBIX
MHKPOIIPETIAPATAX .

[IpakTueckass pabdora Ne 2. «CocraBieHuEe UM aHaIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIMU. MaccoBBI U MHAMBUAYAJIbHbII OTOOPHI B
CENEKIIMU pPACTEHUNM U KUBOTHBIX. OILEHKa JKCTepbepa. bIuM3KopoacTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHWE YHCTHIX JIUHUMH.
['erepo3uc, unu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOPUIUHT.
OtnanénHass rtubpugmszauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsSI CENeKLUUU paCTeHUM, XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITarbl
co3ganusi pexomoOuHanTHOoM JIHK wu TpaHcrennsix opranuzmoB. Kietounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okojoruueckue W dTudeckue  mpoosempl. MO -  reHeruyecku
MOIU(ULIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmumpel 1 cxembl: kapta «LleHTpbl NpoMCXOXKIEHHS W MHOroooOpasus
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX



pacteHui», «Otnanéanas rudpuauzanus», «Paboter akanemuka M. @. iBanoBay,
«Ilomumnongus», «OOBEKTHI OUOTEXHONOTHUW», «KieTouHnble KyabTypel U
KJIOHUpOBaHHe», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIJIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlaGopaTopHble M NpakTU4YeCcKUue padoThbI:

Okckypcusi «OCHOBHBIE METOJABl WM JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATCNIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOpaTOpPUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJIrOLIHOHHAS OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOINUOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B MAJICOHTOJIOTMUECKOW JIETOMHUCH, TNEPEXOJHbIE (HOPMBI.
buoreorpadguueckue: cxoncTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aAHAJIOTUYHbIE,
pPYJIMMEHTAapHBIE OpTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeHl Yy BCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMOKyIIME CHJIBI SBOJIIOIMU BUJIOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAENEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas tTeopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((paxTopbl) 3BOJIONKMKA BUAOB B mpupojae. MyTaoHHbBIN
mpoilecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymSIMOHHBIE BOJHBI U Apeid
reHoB. M30J1ust 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qakrop sBoiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpraHU3MOB Kak pe3yJabTaT 3Bojtouud. [Ipumepst
MIPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATATI TAIIH.



Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (HOPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBomonusi. PopMbl  ABOMIONUU:  (UIleTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxeHne OT HeCNEeUUaTM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crenuaIn3anysa. AIanTUBHAS paJnAaLys.

JlemoHncTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOTO00pa3ue COpTOB pacTEHU»,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsiuum»,  «MyTauuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Uamoamantauum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHE).

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuleKus «l[IpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KojuleKuus «@DPOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepexpéct
XpOMOCOM», BJaxHble mpemnapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JlonaydHble TpEACTaBICHUS O 3apOXKJICHHM XKWU3HU. HayuHble TUMOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BoMOIMU. HavanbHbie STanb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX



CTPYKTYP W BO3HUKHOBEHME MNPOTOKJIETKU. [lepBble KJIETKM W KX 3SBOJIIOLMUSL.
@opMHUPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so301ickas 3pa u €€ NePUOAbl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MaJCOT€HOBBIA, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
KUBOTHBIX. [T0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOTO MHpa KakK OTpaxkeHHe 3BOJIONUU. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasBurue nmpeacraBiieHuil o
IIPOUCXOKJICHUHM 4YeJloBeKa. Meronsl u3ydeHus anTponoreHesa. CxoncrBa u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  ((paKTophl) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIeCTBEHHBI o00pa3  KU3HH,
W3TOTOBJICHUE OPYIUH TPyZAa, MBIILICHHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH JBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
ymenslii, YenoBek mnpsaMoxomdmmnii, YenoBek HeaHAepTanbCKuM, YemoBek
pa3ymHbiii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

Uenoseuecknie  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (dKBaTOpUaibHas),  MOHTOJIOMJHAS
(a3uarcko-amepukaHnckasi).  UepTel  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHHS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel u cxembl: «BosnukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHuueckoro mupa», «PactutenpHas kietka», <OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJICOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «llpeBHenmme moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HeII0BEeUeCKUE pachly.



O6opynoBanme:  mymsixu — «[Ipoucxoxknenune  demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTAlIblla, KPOMAHBOHIIA), CJIEMKH WJIIU
U300pKEHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TeoxpoHoyioruueckass Tabnuna, KoJulekuusa «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHHUH U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHUYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl M OKpYy KamoLmas cpeaa.

DKOJIOTHS KaK HayKa. 3ajaui U pa3liesibl SKOJIOTuU. MeToabl SKOJOTHYECKUX
UCCJIEI0BAHUMI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccudukanuss skxonorndeckux (HakToOpoB:
abuoTHueckue, OMOTMYECKHME M aHTPONOreHHble. JlelcTBHE HKOJIOIMYECKUX
(akTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckne (hakTOpBHI. Bunpr OMOTMYECKHX  B3aMMOJICHCTBHIA:
KOHKYpPEHLHUsI, XUIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJINM3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpamu3M. 3HaueHHUE OWOTHYECKMX B3aUMOJICHCTBHHN JUIs CYIICCTBOBAHUS
OpPIraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjssuud. (OCHOBHBIE IOKa3aTeian
NOMYJISILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, O. ['exkensp.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emumy», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHPY30puu-Tyhenbkny, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopnHas pabota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PacCTeHUM U3
Pa3HBIX MECT OOHUTaHUS.



Jlaboparopnast padota Ne 4. «BnusiHue cBeta Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJISIUMNA Pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miecTBo opranm3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTtne 006 »skocucremMe W
ouoreornieHoze. DYHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HKOCUCTEME.
Tpoduueckne (mUILEBbIE) YPOBHU HKOCUCTEMBbI. [luileBble LENU U CETH.
OCHOBHBIE TIOKa3aTENIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomaccel. CBONCTBA HKOCHUCTEM:
YCTOHYHBOCTD, CAMOpETyIsnusi, pazButue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOMHOIO
WJIA LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak QakTop ycTOMYMBOCTH »3KocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rno0anbHONW 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE IIMKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPONOTEHHBIE U3MEHEHHS B Ouocdepe.
['1o6anbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHME PUPOJIbI u YeJI0BEYECTRA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M WX HCHOJb30BaHue. JlocTrxkeHus
OMOJOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpr u cxemsl: «llumeBsie 1enu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmiecTBay, «llemu muranmsy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « DKOCUCTEMA



XBOWHOrO  Jeca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOIIOTCHHBIC  BO3JCUCTBUSA Ha NpuUpony», «BaxHelmme HCTOYHUKU
3arpsi3HEHMsI BO3/lyXa U I'PYHTOBBIX BOA», «IlouBa — BakHEMIIasl COCTaBIAIOMIAs
ouocoeps», «Pakropsl Aerpaganuu nousy, «IlapHukoBelid 3gdpexT», «DaKkTopbl
paZoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3oTa B Ipupoae».

ObopynoBanue: Mojenb-anmanKanus «TunudHble OMOLIEHO3bI», TepOapuii
«PacturenbHble coobmiecTBa», Komiekunu «bruonenos», «Bpeaurenu BaxkHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TIepOapuM U KOJUIEKIIMM pAcTeHUH W
JKUBOTHBIX, IPUHALJICKAIINE K Pa3HBIM JKOJOTMYECKUM TIPYIIIAM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®enepanuu, H300paxX€HUsT OXpPaHIEMbIX BHIOB
pPacCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K peE3ylibTaTam
OCBOCHMSI  OOyYarONIMMUCS MpOTpaMM  CpeaHero  obmiero  0o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPENIENICHHUI0, HajJu4yhe MOTHUBaUM K OOy4YeHHI0  OHOJIOTruH,
[[EJICHANPABJICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHHUS IpeaMera «bHOJIorus» JOCTUrarTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpoOlleccaM CaMOIO3HAHWS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI yueOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEeaIv3alii OCHOBHBIX HAIPaBJICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:



c(hOPMHUPOBAHHOCTh TPAKIAHCKON MTOZUIIMH 00yUYaOIIEeTOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOs3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAaAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIBCKUX 3aJad, YBaXXUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWMHOM JXU3HM B COOTBETCTBUHM C
TpaauuusiMu Hapo10B Poccuu;



4) 3¢TeTHYEeCKOro BOCIINTAHUS:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICMCTBUS JKMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE W peaju3alus 370pOBOTO0 U 0Oe3omacHOro oOpa3a KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIECHHS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWJI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
aJIKOTr0JI5l, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATh U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM mpodeccnoHabHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKPYKaroUIEn Cpeibl;

OCO3HaHHME TI00ATBHOTO XapakTepa KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MNPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PEIIEHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
OPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJIE,



HalNpaBJICHHBIX HA COXPAHCHUE PABHOBECHS B HDKOCUCTEMAX, OXPAaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, MNPUHOCIIIMX BpEl  OKpYKAKOLIEH
NPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKUE PA3BUTOTO 3KOJOTMYECKOTO MBIILUICHUS, SIKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUECKOMN NIESITEIBHOCTH SKOJIOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATEIIbCKOW KYJBTYpbl KaK CpEJICTBA
B3aUMOJECUCTBUS MEXAY JIFOJbMU Y IIO3HAHUS MUPA;

NMOHUMAaHUE ChHenuPpuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY)KalollleM MHUPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXPaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOMW ITMBUIIM3AIIUU:
oOecrieuyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTMUECKUX 3HAHUM B IENIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MMOHMMAaHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JIs aHajdu3a U
OOBSCHEHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHHST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJIYYEHUS JOCTOBEPHBIX BBIBOOB;



CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus mpodiieM B PeaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCT HHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C )KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE TOHATHUS, OTPaKaOIINe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeIU(HUKYy METOI0B TO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJOBaHUE,  HAOJIOJIEHWE, U3MEpPEHHE, OKCIEPUMEHT U JIpYruXx),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,
peryJsiTUBHBIC), o0ecreurBaroue dbopmupoBaHue GyHKIIMOHATIBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YarlolIUXcs, CIOCOOHOCTh
oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIC MEXKIUCIUTUTMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAHWS W YHUBEpCAJIbHbIE ydeOHBbIE JEHUCTBUS B
ITI03HABATEIbHOU U COLIMAJIBHOW MPAKTUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPAaMMbl CPEJHETO OOIEro
o0pa30BaHus JOJDKHBI OTPAXKATh:

Osaanenue YHHMBEPCAJIbLHBIMH yueOHBIMU NMO03HABATEJbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOSITENNFHO ~ (OPMYJIIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTHYECKOTO MBIITUICHUS
(amanmza, CHHTE3a, CpaBHEHMUSI, KJIacCU(pUKAIMU, 0000IIEeHUS ), PACKPHIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTIPEACTATh 1EIN JACSITeTbHOCTH, 3ajlaBas MapaMeTpbl W KPUTEPUH WX
JIOCTHKEHHSI, COOTHOCHUTD PE3yJIbTAThI ACSITEILHOCTH C TIOCTABICHHBIMU TEJISIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUSI (DAaKTOB U SBJICHUIM
KUBOM MPUPOIBI;



CTPOUTH JIOTMUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JETyKTUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea  JUId Ipe/ICTaBIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHWUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUMU  PA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
1EeJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIECIOBATEIBCKON U MMPOSKTHOM JESITEIbHOCTH,
HaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUIBI JCSITCIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHHS, €T0 WHTEPHpPETAIHNH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUT MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI IJIs JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh II€JICHANPABICHHBIN TMOWCK IMEPEeHOCca CPEJICTB U CHOCOOOB
JEUCTBUS B MPO(DECCUOHANBHYIO CPELY;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO O00JIaCTH
KU3HEIEITEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;



BBIIBUTATh HOBBIE WJIEH, MpEAJiaraTb OpUTHHAIbHBIC MOJXObl M PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAyYHO-TIOMYJISIPHOW JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IUYHBIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3NMYHBIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHOpMAIMK, HEOOXOAMMOM JJIs BBITIOTHEHUS YYCOHBIX
3ajiay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMy  TMpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYecKod HHPOpMalUMe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKHE 3HAaKW U CUMBOJBI, (OpMYJbl, aOOpeBHAaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJ€Th  HAaBBIKAMHM  paclo3HaBaHWS W 3aUThl  WH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBj1aieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1menne:

OCYIIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpejiaracMon
3aJjauM, YYUTHIBATh MHTEPEChl U COIJIACOBAHHOCThH MO3ULUN JAPYTUX YYACTHHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpEeJCTBa OOIIEHMs, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aUMOJICHCTBHUS, MOHUMATH
HaAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeATeJIbHOCTD:

MIOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI IpH peIIEHUU OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (POpPM B3aUMOJEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4€TOM O0OIIMX
UHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUS MO €€ [IOCTWIKEHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacmpenenarb pojud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh WJEU C TMO3WLUKA HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBblE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWN, TIOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.



2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJE€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCuM IJsi OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PELLIEHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO HUX
CHIKEHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX IpU AaHAJIU3€ pe3yIbTaTOB
NESTEIIbHOCTH;

3) npuHATHE Ce0OHA M APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusp
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHBIE pe3yNbTaThl OCBOCHHS ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHMS, O BKJIAJIE POCCUUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATH COJEpKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHN:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BEIIECTB M IPEBpaIllCHHE
HHEPrUMr), TOMEOCTa3 (CaMOpEryJysiius), YpOBHEBAasI OpraHu3alisl *KUBBIX CUCTEM,



CaMOBOCIPOU3BEACHUE (PENPOIYKIA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJEKYyJsapHON Ouosiorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH W 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUS dHEPIUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYECKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJIICHUM, IUIS NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
XKU3HH C 1eJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbs M 370POBBSA
OKPY>KaIOIUX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarollei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOJUMOCTH MCHOJIb30BAaHUS JIOCTHXKEHUMN
COBPEMEHHOM OuoI0rNM U OMOTEeXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHHS;

YMEHUE pellaTh 3JIEMEHTApHblE TE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleI0BaHue, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs Uil Npe/icKa3aHus HaclleJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HWHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHUE CO371aBaTh COOCTBEHHBIC IHCHMEHHBIE K YCTHBIE COOOIICHUS,
0000111ast 6MOJIOTMYECKYI0 UH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHMS ydueOHOro mnpeameta «buonorus» ¢ 11
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE W POJIH OHMOJIOTHH B CHCTEME HAy9IHOTO
3HAHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUCKUX M
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBATh COJIEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHI:
BU/JI, TOMYJISILUS, TEHOPOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((haKkTOpbl) SBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE TEeOopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHusi rjiaBHBIX HaIpaBiIeHUN U
nyteit somonuu A. H. CesepiioBa, yuenuss o ouochepe B. U. Bepnaackoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHKE YKUBBIX CHCTEM, TPOIIECCOB M SBJICHHM, OpraHW3alus W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABHKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJly MCCIEIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJYYSCHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIICCTBCHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMONYJAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OWOTEOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACICACTBECHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIIOCOOJEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEpEeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHUX
LMKIIOB B Ouocdepe;

YMEHUE TMPUMEHATH MOJyYCHHBIC 3HAHWS IS OOBSCHEHUS OMOJOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS W 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIICH



OPUPOJHON cpene, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUSA JTOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE PEelaTh 3JIEMEHTAapHbIE OMOJIOTUYECKUE 3a/1a4, COCTABIATh CXEMBI
IEpEeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIM TUTaHUS);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE pabOThl, COOMIOJAThH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  IJI0OANbHBIE  JKOJIOTMUYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000611ast 6uosIornyeckyro UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosmn4yecTBo yacos
JJIeKTPOHHBbIE
n| HaumenoBanme pasaesioB (undposbie)
KoHnTpoabn IIpakTHYeck
/ | ¥ TeM mMporpaMmal Bcero o0pa3oBaTejibHbIE
ble paboThI ue padboTsbl
n pecypchl
bubmuoreka [JOK
buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK
JKuBbIe crcTeMBI U MX
1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
. bubnuorexa [JOK
XHUMHUYECKUHN COCTAB U
8 1 https://m.edsoo.ru/7f41¢c2
CTPOEHHUE KIIETKU
92
bu6mmorexa [IOK
JKuzHenesaTeabHOCTh KIETKH 6 https://m.edsoo.ru/7f41c2
92
PazmHoOXeHMe 1 bu6mmorexa [IOK
MHIVBUAYAJILHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHnu3MOB 92
bu6mmoreka [JOK
HaciencTBeHHOCTE U
8 1.5 https://m.edsoo.ru/7f41c2
W3MEHYHBOCTH OPTaHU3MOB 9




CGJ’ICKHI/IH OpPraHnu3MoB.

bu6mmoreka [JOK

3 https://m.edsoo.ru/7f41¢c2
OCHOBBI OMOTEXHOJIOTHH 90
bu6mmoreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KJIACC

Ne KoanuecTBo yacoB
DJIEeKTPOHHbBIE
HaumMeHoBaHnue
(uudposbie)
Il | pa3iesioB H TeM Konrtpouabnsl | Ilpakrtuyecku
Bcero o0pa3oBaTte/ibHbIE
/ | mporpaMMsl € padoThl e padoThl
pecypchl
n
bu6nmmoreka [IOK
OBOIOLIMOHHAS
9 1 https://m.edsoo.ru/7f41cc7
Oouonorus
4
Bo3HukHOBEHHE U bubnnoreka IIOK
pa3BUTHE )KU3HU Ha 9 0.5 https://m.edsoo.ru/7f41cc7
3emiie 4
bubmuorexa [JOK
Opranu3mMsl 1
5 1 https://m.edsoo.ru/7f41cc7
OKpY>Karolasi cpea 4
CoobmiecTBa bu6nuoreka [IOK
9KOJIOTHYECKHE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bubmmoreka [IOK
Pe3epBHOE BpeMms 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5
I[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N\ KoaunuecTBO 4acoB
DJIeKTPOHHBIE
Jara P
KonrpoJas unpposbie
Tema ypoka Bceer IIpakTn4yec H3Y4€H
HbIe o0pa3oBaTesibH
0 KHe padorbl | HsA
n padoThbI ble pecypchl
bubaunoreka
LHOK
https://m.edsoo.ru
buonorus B cucreme Hayk 1
/863e6122
https://m.edsoo.ru
/863e632a
MeTonab!I TO3HAHUS JKUBOU
npuposl. [IpakTudeckas
bubnuoreka
paborta Ne 1
LHOK
«Hcnonp3oBanue 1 0.5
https://m.edsoo.ru
pa3IUYHBIX METO/OB IpU 196366122
W3YYEHUH OMOTOTUYECKIX
00BLEKTOBY
bubnuoreka
buonornueckmne cuCcTeMEI, 1 I[IOK
MPOLECCHI U UX U3YYECHHE https://m.edsoo.ru
/8636564
o Bbubnuoreka
XHUMHYECKHI COCTaB KIETKU.
1 LHOK

Bona u muHepanbHble COMU

https://m.edsoo.ru




/863e674e

bubnuoreka
benku. CoctaB u cTtpoeHue LIOK
OCIIKOB https://m.edsoo.ru
/863e6b72
DepMEHTBI —
OMOJIOTHYECKHUE
KaTaJlu3aTopHI. buGnuoreka
JlaboparopHuas pabota Ne 1 0.5 IIOK
«M3ydeHne KaTalTuTHYECKON ' https://m.edsoo.ru
AKTUBHOCTH (pepMEHTOB (Ha /863e6b72
MIPUMEPE aMIIIa3bl HITH
Kartasas3bl)»
bubnuoTeka
Vranesoasl. JIunumer HOK
https://m.edsoo.ru
/863e6870
bubnuoTeka
HyKJ'IGI/IHOBble KHCJIOTHI. LHOK
ATO https://m.edsoo.ru
/863e6d5¢
Hcropus n meToib bubmotexa
[HOK

M3YYEHHUS KIIETKU.
Kierounas Teopus

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




KieTka kak menoctHas
KHUBas cucrema

CtpoeHne 3yKapuoTHYECKOM
kietku. JlabopaTopHas

paborta Ne 2 «3yuenue bubnnorexa

CTPOEHHUs KJIIETOK PaCTEHUH, HOK
https://m.edsoo.ru

KHBOTHBIX, TPHOOB H 0.5

OaKTEPUN 1O MUKPOCKOIIOM /863¢61il)

P a P https://m.edsoo.ru

Ha TOTOBBIX 1263¢716¢

MHUKpOIIpenaparax u ux

OIIHMCAHUE»
bubanoreka

OOMEH BEIECTB UIN LIOK

MeTa00IIHN3M https://m.edsoo.ru
/863e766¢
bubnuoreka

®otocuaTe3. XEMOCHUHTE3 HOK
https://m.edsoo.ru
/863e7¢98
bubnuoreka
[HOK

DHepreTUIecKuii 0OMeH

https://m.edsoo.ru
/863e7aae




JKu3HeHHBIN ITUKIT KICTKH.
Henenune kaeTku. MuTos.

JlaGopaTopHas padota Ne 3 bubmorexa

«HaoOmronenne Mmutosa B 0.5 HOK
https://m.edsoo.ru

KJIETKaX KOHYMKa KOpPEIIKa 1863e7dcd

JIYKa Ha TOTOBBIX

MHKpOIIpENapaTax»
bubnuoreka

Buocunres 6enka. Peakius LIOK

MAaTPUYHOI'O CUHTE3A https://m.edsoo.ru
/863e796¢
bubnuoreka

Tpancnsuust — OHoCHHTE3 I_[OK

Oenka https://m.edsoo.ru
/863¢796e
bubnnoreka

Hexnerounsle ¢popmbl [HOK

JKM3HH — BHPYCHI https://m.edsoo.ru
/863¢7540
bubnnoreka
[HOK

@OpMBI pa3MHOKEHUS https://m.edsoo.ru

OpPraHu3MOB /863e81b6
https://m.edsoo.ru
/863e831e
bubnnoreka

Metios LHOK

https://m.edsoo.ru




/863e7f4a

OO6pazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.

bubnuoreka
O110/10TBOpPEHHE.
Jlaboparopnas padota Ne 4 0.5 HOK
(I sydenye cTpoeHus https://m.edsoo.ru
/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»
bubnuoreka
WNHnuBunyansHOE pa3BUTHE ILHOK
OpPraHu3MOB https://m.edsoo.ru
/863e8436
bubnuoreka
I'eneTnka — Hayka o
HAaCJIEACTBEHHOCTH U LOK
- https://m.edsoo.ru
/863e86f2
3aKOHOMEPHOCTH bubnuoreka
HacJICIOBAaHMS IIPU3HAKOB. [HOK
Monorubpuanoe https://m.edsoo.ru
CKpelluBaHue /8638878
JurubpuHoe bubnuoreka
CKpeIllMBaHue. 3aKOH HOK
HE3aBHCUMOTO https://m.edsoo.ru
/863e89a4

HACJICOJOBaHUS IPU3HAKOB




CuermieHHOE HaClIeI0BaHNE
npu3HakoB. JlabopartopHas
pabota Ne 5 «M3yuenue

bubanoreka
pe3yIbTaTOB
HOK
MOHOTHOPHIHOTO U 0.5
TG DIIHOLO https://m.edsoo.ru
AHTHOPIA /363¢8¢60
CKpEITUBaHUs Y APO30(HITBI
Ha TOTOBBIX
MUKpOTIperiapaTax
bubaunoreka
T'eneruka noima.
LHOK
HacnenoBanue npu3Hakos,
CLEILICHHBIX ¢ LOLOM https://m.edsoo.ru
H /863e8¢60
3MeHUNBOCTE.
Henacnencrsennas
W3MEHYUBOCTb. EuG
HOJINOTEKA
JlabopaTtopHas padota Ne 6. oTe
LHOK
N3yuenue 0.5
MOHDHEAIHOHEOM https://m.edsoo.ru
A 1 /863e8cfe

U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»




Hacnencrsennas

H3MEHYUBOCTb. bubanoreka
Jlaboparopuas pabota Ne 7. 0.5 LHOK
«AHanu3 myTtaiui y ’ https://m.edsoo.ru
JPpO30(HIIBI HA TOTOBBIX /863e8efe
MUKpOIpenapaTax»
bubanoreka
I'eneTnka uemoBeka HOK
https://m.edsoo.ru
/863e8d78
PesepBHBIii ypOK.
O0o00611eHNE TT0 TEME
«HaciencTBeHHOCTD U
HW3MEHUYUBOCTH OPTaHU3MOBY
bubanoreka
Cenekuus Kak Hayka U IIOK
Ipo1ecc https://m.edsoo.ru
/8639214
bubanoreka
MeTobI M TIOCTHKEHUS OK
CEJIEKIIUU PACTEHUH U 1
KHBOTHEIX https://m.edsoo.ru
/863e9214
bubaunoreka
buotexHonorus kak orpacib HOK

IMPpOU3BOJACTBA

https://m.edsoo.ru
/8639336




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KJIACC

A Koan4yecTBO 4acosB
JJIeKTPOHHBbIE
Jara P
KounrtpoJsb undgposbie
Tema ypoka Bcer IIpakT4ec H3yqeH
HbIe o0pa3oBaTesibH
0 KHe padorbl | M
n padoThbI ble pecypchl
bubnmmoreka
OBOJIOIHA ¥ METOABI €€ 1 LIOK
U3Y4YECHUS https://m.edsoo.ru
/863ea20e
bubnmmoreka
Hcropus pazButus
. HOK
Ipe/icTaBIeHU 00 1
- https://m.edsoo.ru
ot /8639570
bubnmmoteka
MuUKpO3BOTIOLMS 1 HOK
https://m.edsoo.ru
/863e9cle
ITonyAuus kak
3JeMEHTapHasi eIMHUIA
bubmmoteka
BUJIa U DBOJIFOLIUH.
HOK
JlabopaTtopHas padota Ne 1 1 0.5
CpaBHEHIE BILIOB 110 https://m.edsoo.ru
«“-P A /863e99¢6

MOP(OJIIOTHIECKOMY
KPUTEPHIO




JIBIOKyIIE CHUITBI

bubanoreka

(a;meMeHTapHbIe PaKTOPHI) HOK

— https://m.edsoo.ru
/863e9dad
bubnuoTeka

EcrecTBenHnbIii 0TOOp 1 €ro IIOK

hopmbI https://m.edsoo.ru
/863e9ed0

Pe3ynbTatsl 3BosIONUN:

MPHUCTIOCOOJICHHOCTh

OpraHU3MOB U

BHI000pa30BaHMUE. bubmorexa

Jlaboparopuas padota Ne 2 0.5 HOK

«OICANIEC https://m.edsoo.ru
/863e9fde

MPUCTIOCOOTIEHHOCTH

opraHusma u e€

OTHOCUTEIILHOTO XapaKTepar
bubnuoteka

Hanpasnenus u mytu IIOK

MaKpO3BOIIOLNU https://m.edsoo.ru
/863e9cle

Heob6patumocTs 3BOIIONINN

Hcropus xxu3Hu Ha 3emiie U

METOBI €€ N3YUECHHUS

['unoTte3sl MPOUCXOXKACHUS bubnmnoreka

SKA3HU Ha 3emiie

[MOK




https://m.edsoo.ru

/863ea5ab
bubnuoreka
PasButue xu3Hu Ha 3emie LIOK
I10 DpaM U IeproaaM https://m.edsoo.ru
/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTEIBHOIO U KUBOTHOTO
bubnuoreka
mupa. [Ipaktuueckas pabora
Ne 1 «M3yuenune 0.5 HOK
MCKOMAEMbIX OCTaTKOB hutps://m.edsoo.u
. /863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKLIHSX »
bubnuoreka
CoBpemMeHHas cucTeMa I[IOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru
/863cad8e
bubnnoreka
DBOJIIONHSA YeI0BeKa I[IOK
(anTpoOmoreHes) https://m.edsoo.ru
/863eac2c
bubnuoreka
JiBmoxymiue cuibl (pakTopsl) I[IOK

aHTpOIIOreHe3a

https://m.edsoo.ru
/863ead44




OcCHOBHEBIE cTaauu
9BOJJOIHMH YCJIIOBCKA

bubnuoreka
UYenoBeyeckue pacsl U 1IOK
MIPUPOJIHBIC aTaNTalH
5 P . https://m.edsoo.ru
YelioBeKa
/863eaea?
Pe3epBHbIil ypok.
O60061eHue o Teme
«Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU HA 3eMIIe)»
DKoJoTus Kak HayKa
bubnuoreka
Cpenpl oOuTanus u [IOK
HKOJIOTHYECKUE (PaKTOPHI https://m.edsoo.ru
/863eafec
AOGuoTtndeckue HakTopsbl.
JlaGopatopHnas pabora Ne 3.
«Mopdodonoruueckue BuG
. nOIMoTeKa
0COOEHHOCTH pacTeHuil U3 OK
pa3HBIX MECT OOUTAHUSD. 0.5 }I;[ med
ttps://m.edsoo.ru
JlabopaTtopHas padota Ne 4. P
/863ebl10e

«BnusiHME cBETa HA POCT U
pa3BUTHE YEPEHKOB
KoJeyca»




bubanoreka

OK
buotnueckue GpakTops a
https://m.edsoo.ru
/863eb348
DKOJIOTUYECKUE
XapaKTePUCTHKU
nonyssinud. [IpakTruaeckas 0.5
pabora Ne 2 «IToacuér ’
TUIOTHOCTHU TOIMYJISIIIMMA
Pa3HBIX BUIOB PACTCHHIN
bubanoreka
Coo01ecTBa OpraHu3MoOB — LIOK
OHOLIEHO3 https://m.edsoo.ru
/863eb46a
bubnuoreka
OKOJIOTUYECKHE CUCTEMBI LIOK
(9KOCHCTEMBI) https://m.edsoo.ru
/863eb46a
OCHOBHBIE TTOKa3aTEIN
bubanoreka
YKOCUCTEMBL.
LHOK
DKOJIOTHYECKHE MUPAMU/IBI.
CRONCTBA HKOCHCTE https://m.edsoo.ru
BOICTBA DKOCHUCTEM.
/863eb5fa

Cykueccus

[IpupoIHBIE S5KOCUCTEMBI

AHTpOHOFCHHLIC




9 IKOCHUCTEMBI

bubnmoreka

3 | buochepa — rimobanpHas 1 LIOK

0 | »xocucrema 3emin https://m.edsoo.ru
/863ebbSe
bubnmoreka

3 | 3aKOHOMEPHOCTH | LIOK

1 | cymectBoBaHus 6uochepsr https://m.edsoo.ru
/863ebd16

3 | YenmoredecTBO B Ouochepe 1

2 | 3emun
bubnuoTeka

3 | CocymiecTBOBaHUE MPUPOIBI 1 I[IOK

3 U YEJI0BEYECTBA https://m.edsoo.ru
/863ebale

PesepBHBIii yPOK.
3 | OO6oObiieHne TeMbl |
4 | «CoobmiecTBa u
HKOJIOTHUECKHUE CUCTEMBI»
BILIEE KOJIMYECTBO
OBl ol ¢ 34 2.5

YACOB 110 [TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KJIACC

Kox
npoBeps
eMoro
pe3yJbTa
Ta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

CdopmMupoBaHHOCTh 3HAHHI O MecTe U POJIM OUOJIOTMU B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON E€CTECTBEHHO-
HAayYyHOW KapTHHBl MHMpa U HAYYHOI'O MHMPOBO33PEHHS; O BKIAJE€ POCCUMCKUX U
3apyOeKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE OWONOrHH; (HYHKIIMOHAIHHON
IPaMOTHOCTH YE€JIOBEKA JJISl PELLIEHUS )KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJEP’KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHH: >KU3HB,
KJIETKa, OpraHu3M; MeTaOosin3M (0OMEH BEIIEeCTB M IPEBPALLEHUE SHEPTUu),
roMeoctas (camMoperyisiusi), YpPOBHEBas OpraHM3alUsl JKUBBIX  CHUCTEM,
CaMOBOCITPOU3BEICHUE (PENPOAYKLHSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pasBuUTHE

YMenue wu3naraTth Ouosiornyeckue TeopuHM  (KJIETOYHas, XpOMOCOMHas,
MmyTaunoHHasi), 3akoHsl (I'. Mengensa, T. Moprana, H.W1. BaBunoBa) u yuenus (o
LEHTpax MHOrooOpa3usi M TPOUCXOXKJIEHUS KyIbTypHbIX pacteHuit H.U.
BaBuiosa), onpenensts rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

VYMeHne BiaJeTh METOJAAaMU HAY4YHOTO TO3HAHHS B Owonoruu (HabOIOIeHUE M
OTMCaHUE XUBBIX CHCTEM, IPOIECCOB W SIBJICHUM; OpraHu3aius U IPOBEIICHUE
OHOJOTUYECKOT0 IKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI; BBIABICHNE 3aBUCHUMOCTH
MEXJy HCCIEeIyeMbIMH BEIUYMHAMHU, OOBSCHEHHE IMOJYUYEHHBIX pe3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUM, TEOPUIl U 3aKOHOB; YMEHHE JI€NIaTh BBIBOJBI
Ha OCHOBAHMWH MOJYYEHHBIX PE3yIbTaTOB)

YMeHue BBIICNATh CYIIECTBEHHBbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
OYKapuoOT, OAHOKJIICTOYHBIX KW MHOTOKJICTOYHBIX OpPraHU3MOB; OCO6€HHOCTI/I
MPOIIECCOB OOMEHA BEMIECTB M NPEBpAIICHHUS JHEPTrUU B KIIeTKe, (OTOCHHTE3a,
IUTACTUYECKOTO W JHEPreTHYeCKOoro OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHIAWBHUAYAJIbHOT'O Pa3sBUTHA opranmusma
(oHTOTCHE3)




YMeHue TpUMEHSTh TIOJIyYeHHBbIE 3HAHUS JUII OOBSCHEHHMS OHOJIOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JUI NPUHATHS NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
JKU3HH B LesIX oOecrieueHusi O€30IIaCHOCTH CBOErO 370pOBbSI U 370pPOBbS

6 OKPYKAIOIIMX JIt0JIeH, COOII0ICHUSI HOPM T'PAaMOTHOT'O MOBEJCHUS B OKPYKarollen
NPUPOJIHOIN cpele; MOHMMaHWE HEOOXOJUMOCTU HCIHOJIB30BAHUSA JOCTUKEHHM
COBpPEMEHHO ouonoruu u OMOTEXHOJIOT Ui JUTSI paloHAIbHOTO
MPUPOIONOIB30BaAHUS
YMeHue pemarb 3JeMEHTapHble T€HETUYECKUE 3a/ladl Ha MOHO- U TUTMOpUAHOE
7 CKpEILIMBaHKE, CIEIUICHHOE HACJeIOBaHME; COCTABIATH CXEMbl MOHOTHMOPUIHOTO
CKpEIMBaHUS ISl IPEACKa3aHus HaCleA0BaHUs [IPU3HAKOB Y OpraHU3MOB
g YMeHne BBIOTHATH JIAOOPATOPHBIE U MPAKTHUECKUE PabOThI, COOMIOAATH MpaBHiia
npu paboTe ¢ y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM
YMeHue  KpPUTHYECKH  OICHWBAaTh WM MHTEPIPETHPOBATH  MHPOPMALHUIO
9 OMOJIOTUYECKOTO  COJEp)KaHus, BKJIIOYAIONIYI0 TICEBJOHAy4YHbIE 3HAaHUA U3
pa3nuuHbiX HCcTOYHUKOB (CMMU, HaydHO-TOMyNSpHBIE MaTepHallbl); ITUYECKUE
ACMEKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTUH, MEIULIUHE, OMOTEXHOIOTUN
YMmenne co3gaBath COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIEHUS, 0000IIas
10 OMOJIOTMYECKYI0  HMH(POPMALIMI0 M3  HECKOJBKUX  HMCTOYHUKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMoJ0ruu
11 KJIACC
Kon
nposepst .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATbI 0CBOCHHS] OCHOBHOM
€eMOoro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o01ero o0pasoBanus
pe3yJibTa
Ta
CdopmMupoBaHHOCTh 3HaHMI O MecTe U pOJId OUOJIOTMM B CHUCTEME HAyYHOIO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-
1 HAayyHOW KapTHHBl MHMpa W HAYYHOI'O MHMPOBO33PEHMS; O BKIAJE POCCHUUCKUX H

3apyOeXKHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHE OWONIOTMH; (DYHKIIMOHATBLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMsI )KU3HEHHBIX 3a]a4




YMeHue packpbiBaTh COJCpKaHHE OHMOJIOTHUECKMX TEPMUHOB W TIOHSTHI: BH]I,
HOMYJISANUS, TEHO(MOHI, SBOJIONMSA, ABHXKYIIUEC CHJIbI ((PaKTOPBI) 3BOJIOIUH,
HPUCIIOCOOJICHHOCTh OPraHW3MOB, BHUJI000pa30BaHUE, DKOJIOTUYECKUE (aKTOPHI,
9KOCHCTEMA, MMpOAYLUCHTHI, KOHCYMCHTHI, PCAYLUCHTHI, nenun IUTaHuA,
IKOJIOTHYECKasl MTUpaMHuia, OMOTeo1eHo3, brnochepa

YMmenue nznarath Ouosioruueckue Teopuu (3BosronroHHas teopus Y. JlapBuHa,
CUHTETHUYECKas TEOPHsI IBOJIIOLMHU), 3aKOHbI U 3aKOHOMEPHOCTH (3apOJbILIEBOTO
cxoncrea K.M. bapa, depenoBaHusl INIaBHBIX HANPABICHUM U IIyTEW 3BOJIOLUH
A.H. CeseprioBa, yuenusi o 6uocepe B.M. Bepranckoro), onpeaensts rpaHUIIBI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM

YMeHne BIaAeTh METOJAAMU HAYYHOTO IO3HAHHWS B Ouosioruu (HaOMIOACHUE U
OMHUCAHUE XUBBIX CHCTEM, IPOIECCOB M SIBJICHUMN; OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOr0 KCIIEPUMEHTA, BBIIBUKECHUE THIIOTE3bI; BBISIBJICHUE 3aBUCHMOCTH
MEXJy HCCIEIyeMbIMU BEIUYMHAMHU, OOBSACHEHHE IOJIyUCHHBIX pE3yJIbTaTOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB; YMEHHUE JENaTh BHIBOJIBI
HA OCHOBaHHUH MOJTYYEHHBIX PE3YJIbTATOB)

YMeHue BbIACTATh CYLIECTBEHHbIE TPU3HAKK CTPOCHUSI OMOJIOTMUECKUX OOBEKTOB:
BUJIOB, MONYJISILUNA, MPOIYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOreoLeH030B U
9KOCHCTEM;  OCOOEHHOCTH  IPOLIECCOB  HACIEIACTBEHHOW  HM3MEHYMBOCTH,
€CTeCTBEHHOr0 0TOOpa, BUA000pa30BaHUs, NPHUCIOCOOIEHHOCTH OpPraHU3MOB,
JeMCTBUS HKOJIOTHUECKUX (PAKTOPOB Ha OpraHM3MBbI, IEPEHOCA BELIECTB U MOTOKA
SHEPruM B DSKOCHUCTEMaX, AHTPONOICHHBIX W3MEHEHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUYECKUX IIUKIIOB B Onochepe

YMeHue npUMEHSTh TMONY4YeHHbIE 3HaHUA [UISI OOBSICHEHMS] OHOJIOIMYECKUX
IIPOLIECCOB W SIBJICHUM, JUIA NPUHATHS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
JKU3HH B LeNsIX oOecrieueHusi O€30MacHOCTH CBOETO 370POBbS U 370POBbS
OKPY’KaIOIIMX JII0AEH, COOII0AEHUSI HOPM IPAaMOTHOI'O MOBEJICHUS B OKPYXKAIOLIEH
OPUPOJHON cpese; NMOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUH
COBPEMEHHOM OMOJIOrUH /7S pallMOHAIEHOTO MPUPOAONOIB30BAHNUS

YMeHue pemarb 3J€MEHTapHblE OMOJIOTMYECKHE 3a7aud, COCTABIATH CXEMBbI
NepeHoca BEeIeCTB U SHEPTUU B SKOCUCTEMaX (LIeTH MTUTaHUS)

YMeHue BBITIOMHATE JTJAOOPATOPHBIE W MPAKTHYECKUE paObOThI, COOJIIOIaTh MpaBuia
pHu padoTe ¢ y4eOHBIM U 1abOpaTOPHBIM 000PYAOBAaHUEM




YMeHue  KpPUTHYECKH  OLICHWBAaTh W HMHTEPIPETHPOBATH  MH(OpMAIUIO
OMOJIOTMYECKOTO  COJAEp)KaHMsl, BKJIIOYAIOLIYI0 IICEBJOHAy4YHbIE 3HAHUA W3

9 pa3iauuHbIX ucToyHukoB (CMU, Hay4uHO-TIOMyNIIpHBIE MaTEepHalibl); pacCMaTPUBATh
r100aNbHBIE  DKOJOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH I10
OTHOIIEHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO
YMmenue co3gaBath COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHUS, 0000Imas

10 OMOJIOTUYECKYI0 ~ HH(POPMAIMIO W3  HECKOJBKHUX HCTOYHHKOB, TPaMOTHO

UCTIOJIb30BaTh MOHATHIHBIN anmapar OHoI0Tun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
K IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
ox

1 buonorus xak Hayka

1. buonorus — Hayka o xuBou mpupoje. Poinb Ouosioruu B GOpMHPOBAHUHM COBPEMEHHOM

1 Hay4HOI kapTHHbI MUpa. CuctemMa OHOJIOTHYECKUX HAayK

1. Mertozapl MO3HAHUS KUBOU TIPUPOBI (HAOIIOACHUE, SKCIIEPUMEHT, ONMCAHUE, U3MEpPEHHUE,

2 KJaccu(uKanus, MOICTUPOBAHUE, CTATUCTHYECKAsT 00pa0dOTKa TaHHBIX )

2 JKuBble cucTeMbl U X OpraHu3anus

2. Kupble cucremspl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus ouonoruu. ColicTBa OMocucTeM

1 U UX pazHooOpa3zue

2. YpoBHM  opraHuzanuud  OMOCUCTEM:  MOJEKYJISPHO-T€HETUYECKUH,  KJIETOYHbIH,

2 OpraHU3MEHHBIH, MOMMYJISIIINOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN

3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU

3 XVWMHYECKUI COCTAB KIETKU. XUMUYECKHE DIIEMEHTBI: MaKpPOJIEMEHThI, MUKPOAJIEMEHTHI.

1' Bona u munepanbpHble BemecTBa. DYHKIMM BOJIBI M MUHEPAJIbHBIX BEUIECTB B KIIETKE.
[TonnepskaHue 0OCMOTHUECKOT0 OajlaHca
benku. CocraB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMepHI OenkoB. He3ameHumbie
U 3aMEHHMMbI€ AMUHOKHCIOTHl. AMUHOKHCIOTHBIN COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOM

3 MOJIEKYJIbl (IepBUYHAs, BTOPUYHAs, TPETUUHAS U YETBEPTUYHAS CTPYKTYypa). XUMHUUECKUE

2' cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OEIKOB.

®epMeHTHl — Ouosnornueckue kartanuszatopbl. CTpoeHue QepMeHTa: aKTUBHBIA LEHTD,
cyoctpatHas cneuupuyHocth. Kodepmentsl. Burtamunbpl. Otianuus QepMEeHTOB OT
HEOPraHUYECKUX KaTalln3aToOpoB




YrneBoabl: MOHOCaxapuabl (TIOK03a, prubo3a u ne30kcuprbo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W ToJIMcaxapuabl (Kpaxmall, TJIUKOTeH, 1eJuTo03a). bruomornueckue QpyHKIun

3. YIJIEBOOB.

3 Jlunuaer:  Tpurmuuepuapl, crepounabl, Gochomunuael. 'mapodriibHO-rUAPODHOOHBIE
cBoiicTBa. buonornueckue pyHkuuu aunuoB. CpaBHEHHE YIJI€BOJOB, OCJIKOB U JIMIIHJIOB
KaK UICTOYHHUKOB SHEPTUU

3. Hyxnennossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEHHOBBIX KHCIIOT.

4 Crpoenne u ¢pynkuuu JJHK. Ctpoenune u pynkuuu PHK. AT®: crpoenue u pyHkuuu

3.

5 [{utonorus — Hayka o kietke. Knerounas teopus. MeTo bl U3ydeHHsl KJIETOK

3. Knerka kak nenoctHas xuBas cuctema. OOmMe NpU3HAKU KIETOK: 3aMKHYTasi Hapy»KHast

6 memOpaHna, mosiekynsl JJHK kak reHeTnueckuii anmnapar, cuctemMa CUHTE3a Oelka

3 Tunel KJIETOK: »JyKapuoTHuecKas U Ipokapuoruuyeckas. (OcoOEHHOCTH CTPOEHUs

7' npokapuoTuueckor kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKApHOTHUYECKOM
kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHON U TPUOHOM KJIETKH
[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, INIMKOKAJIMKC, UX (YHKIUH.
[Tnazmarnyeckass mMemOpaHa, €€ cBoiicTBa M ¢yHKuuu. LluToruiazma u e€ OpraHou[bl.

3 OpHomeMOpaHHBIE OpraHoOuAbl KIETKH: J3HJoIa3marudeckas cerb (JIIC), anmapar

8. ['onbmxu, nuzocoMel. [1oyaBTOHOMHBIE OpPraHOMIbI KJIETKH: MHUTOXOHAPHH, IUIACTHBIL.
[TpoucxoxxaeHne MUTOXOHApPUN M mactul. Buael miactun. HememOpaHHBIE OpraHOMIBI
KJIETKH: pUOOCOMBI, KJIETOUHBIM LIEHTP, PECHUUKH, )KT'yTUKU. DYHKIIUN OpraHOUA0B KIETKH.
BxiroueHus

3. SAnpo — perynaropsslil neHTp KieTku. CTpoeHue aapa: saepHas o00Ji0uKa, KapuoIiazma,

9 XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI

3.

1 TpaHCHOpT BELIECTB B KJIETKE

0

4 Ku3HeneaTenbHOCTh KIETKH
O6men BemiecTB, WM MeTabonMM3M. AccuMWIALMS  (IJIaCTUYECKUH OOMeH) u

4. TUCCUMUIIANINAS  (PHEPreTHYeCKUd OOMEH) — JBE CTOPOHBI €IWHOTO Tpolecca

1 meTabosau3ma. THrbl 0OMeHa BelecTB: aBTOTpodHEIH 1 reteporpodHbIif. Ponbs GpepmenTon

B OOMEHE BCIICCTB U MPECBPALICHUN SHCPIUU B KIICTKE




@®otocunTe3. CBeroBas W TemHOBas (as3bl QorocuHTe3a. Peakmum ¢dorocunTesa.
DddexkTuBHOCTL GoTOCHHTE3a. 3HaUueHHWe (HOTOCHMHTE3a IS >KM3HU Ha 3emuie. BriusHue
YCIOBHI cpelbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIMICHHS €ro MPOIYKTUBHOCTH Y
KYJBTYPHBIX PAaCTECHUIA.

XeMmocuHTe3. XEMOCHHTE3UPYIONIHe OaKTeprH. 3HAYCHUE XEMOCHHTE3a IS KM3HH Ha
3emie

DHepretudyeckuii oOMeH B  KIeTke. PaciieruieHne  BEIIECTB,  BBIACICHUE U
AKKyMYJIMPOBaHUE SHEPIHMH B KIETKE. OTanbl JHEPreTHYecKoro ooOmeHa. [ukomms.
bpoxenne u ero Buabl. KHCIOpPOAHOE OKHCIIGHWE, WM KICTOYHOE JbIXaHUE.
D¢ hHEeKTUBHOCTh IHEPTETUICCKOTO 0OMEHA

Peakiun marpuunoro cunre3a. ['eHetmueckas wuHpopmamms u JHK. Peamuzamms
reHeTHYEeCKON nH(popMaIuy B KJIIeTKe. [ eHeTHYeCKuii Koa M ero cBoicTBa. TpaHCKpHUIIUs
— matpuunblii cunTe3 PHK. Tpancnsanus — Ouocunres 6enka. KoaupoBaHue aMHHOKHCIIOT.
Poue pubocom B bnocuHTe3e Oenka

Hexnerounsie ¢hopmbl xxu3HE — BUpYCHl. VicTopust oTkpbiTHs BupycoB (1. FIBanoBCKMii).
OcoOeHHOCTH CTPOGHHUSI U >KU3HENEATENIbHOCTH BUpPYCOB. bakrtepuodaru. boneznu
pacTeHuii, XKUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHoxaedunmrta
yenoBeka (BUY) — Bo30ymutens CIIM/la. [Ipodunaktuka pacnpocTpaHEHUsS BHPYCHBIX
3a0oneBaHui

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

KneTounslii 1uKI, WIM SKU3HEHHBIM LUk kiaeTku. MHtepdasza u murtos. Ilporeccsi,
nporekaromue B uHTepdaze. Permkamus — peakuust MatpuyHoro cuHTeda JHK.
Ctpoenue XxpoMocoM. XpOMOCOMHBIN HA00Op — KapuOTHM. JUIUIOWAHBIA U TaruIOUIHBINA
XpPOMOCOMHBIE Ha0Opbl. Xpomatunbl. [luTomornueckue OCHOBBI Pa3MHOXKEHUS U
HHAUWBHUAYAJIBHOI'O pa3BUTHA OPTaHHU3MOB.

Henenune knetku — wmuto3. Craguu mutosa. [lporecchl, mpoucxoasimue Ha pa3HbIX
CTaJMsIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3a

@opMbl  pa3MHOXKEHHUS OpraHu3MoB: Oecmojoe U mojoBoe. Bunael Oecrnonoro
pPa3MHOXKEHMsI:  JeJeHWE  HaJABOE, IIOYKOBAHME  OJHO- M  MHOTIOKJIETOYHBIX,
CIopooOpa3oBaHMEe, BEreTaTHUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KJIOHHPOBAHME
OpraHU3MOB, €r0 3HaYEHHUE JIJIS CENIEKLNN

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.
Meiio3. Craguun menosza. IIpormecchl, npoucxopsume Ha craausx Mmeinosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosornueckuii cMbIca ¥ 3HaUEHUE Meo03a




["amerorenes — mpouecc o0Opa3oBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE *Kene3bl:
CeMEHHUKHM U sSu4HUKH. OOpa3oBaHME U paA3BUTHE TMOJOBBIX KJIETOK — Tramer
(ciepmato3ou], fiflleKieTka) — crepMaroreHe3 U ooreHe3. OCcoOEHHOCTH CTPOEHUs
AULIEKIIETOK U criepMaTro3ouaoB. Omiogorsopenue. [lapreHorenes

NunuBunyanpHOEe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBLHOE pa3BUTHE (dMOpPHOTEHE3).
Dranbl SMOPUOHATLHOTO PAa3BUTHS y TTO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHUE, TaCTPYIISILIUS,
oprarorere3. IlocTaomMOpruoHAEHOE pa3BUTHE. THIBI MOCTAIMOPHOHAILHOTO PAa3BUTHSL:
npsiMoe, HenmpsiMoe (JTMYMHOYHOE). BiusiHUe cpeibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC YPOJICTBA.

Poct u pa3Butne pactennil. OHTOreHE3 I[BETKOBOTO PAaCTCHUS: CTPOSHHE CEMEHH, CTaJIuU
pa3BUTHS

HaCJIeIlCTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHM3MOB

IIpeamer m 3agaun reHetuku. lcropus pa3BUTHS TeHETHMKH. BKial pOCCHUHCKMX M
3apyOeKHBIX YYEHBIX B pa3BUTHE TCHETHUKH. METOABl TeHETUKH (THMOPUIOIOTHYECKHH,
LUTOTEHETUUECKUH, MOJIEKYJISIpHO-TeHeTu4Yeckuil). OCHOBHbIE TE€HETUYECKHE MOHSITHSL.
I'eneTndeckas CMUMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKpELIMBAHUN

3aKOHOMEPHOCTH  HAcleJOBaHUs  MPHU3HAKOB, YycTaHoBieHHble [.  Menngenem.
MoHoruOpuaHOe CKpeIlIMBaHuEe. 3aKOH €AMHOO0Opa3us THOPHIOB IEPBOTO ITOKOJICHHUSI.
[IpaBuao MOMHHHMpPOBaHUS. 3aKOH pACHICIUICHUS MPU3HAKOB. ['MIoTe3a YMUCTOTHI ramer.
[TonHOE ¥ HEMOIHOE JTOMUHUPOBAHHUE.

JurubpunHoe  ckpelBaHWe. 3aKOH HE3aBHUCHUMOIO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uTorenernyeckue OCHOBBI JTUTHOPUTHOTO CKpelLIUBaHUs. Ananuzupyroniee
cKkpemmBaHue. VCmonb30BaHWE aHAIM3HPYIOMIETO CKPEUIUBAHUS I OTPEICIICHUS
TeHOTHIIa 0OCOOU

CHCHHCHHOG HACJICJOBAHUC IIPU3HAKOB. PaGora T. MopraHa o CHCIICHHOMY
HaCJICJOBAaHUIO TCHOB. HapymeHHe CHCIICHHUA TI'€CHOB B PE3YJIbTATEC KPOCCHUHIOBEpPA.
XpOMOCOMHa}I TCOpHUA HACIICACTBCHHOCTHU. I'eneTnyeckue KapThl.

I'enetnka mona. XpOMOCOMHOG OIIPCACIICHUC I10JIA. AYTOCOMBI H TIOJIOBBIE XPOMOCOMEIL.
I'omorameTHbIC 1 TeTCpOraMEeTHBIC OPraHUu3MBbl. Hacnenosanmne MMPU3HAKOB, CUCIIJICHHBIX C
I1OJIOM

N3MeHunBOCTh. BUbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAsA. Posb cpenbl
B HEHAaCJICJICTBEHHOM W3MEHUYMBOCTH. XapakTepucTUKa MO (PUKAITIOHHOM
M3MEHUYMBOCTH. BapnalMOHHBINM psAa U BapuallMoHHas Kpusas. Hopma peakuuu npusHaka.
KonuyecTBeHHbIE W KaueCTBEHHbIE MNpPHU3HAKM M WX HopMma peakiuu. CBoiicTBa
MOAU(PUKAITMOHHONW N3MEHYMBOCTH




HacnencrBennas, WiM reHOTHIIMYECKAs, U3MEHUMBOCTh. KOMOMHATHBHAA M3MEHYUBOCTD.
Meiio3 ¥ TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHMBHON W3MEHYMBOCTH. MyTalmoHHas
W3MEHYMBOCTh. Kiaccudukamus MyTaluii: TeHHbIE XpOMOCOMHBIE, TCHOMHBIE. HacToTa u
NpUYMHBl MyTarui. MyrtareHHble (GakTopbl. 3aKOH TOMOJOTHYECKHX PSIJAOB B
HaciencTseHHoU n3Menunsoctu H.M. Basuiosa

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TE€HETUKH YeEJIOBEKa:
TF€HEAJOTHYCCKUN, OJM3HENOBBIN, ITUTOTCHETUYCCKUM, OMOXUMHYECKUH, MOJIEKYJISIPHO-
reHetudeckuii. COBpEeMEHHOE OIPEACIICHHE TeHOTHIIA: MTOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FeHOTUNHpOBaHUWEe, B ToM uyuciae ¢ nomoupto [II[P-ananu3za. HacnencrBeHnHbie
3a00yIeBaHUsg  YEJIOBEKA: TFeHHBIE 0oe3Hu, 0ole3HM C  HAcJEICTBEHHOM
MIPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hu. CoMaTHuecKue W TeHepaTHUBHBIC
myTtanuu. [IpuHIUIBL 310pOBOTO 00pa3a KU3HH, TUAarHOCTUKU, MPO(PHUIAKTUKH U JICUCHUS
TEHETUYECKUX  Oosie3Hel. MeauKO-TeHETHYEeCKOe  KOHCYJIbTHPOBAHHME. 3HAauCHUE
MEIHMIIMHCKOW TEHETHKH B TIPEJOTBPAIICHHH W JICUCHUH TEHETUYECKUX 3a00JIeBaHUN
YyeJioBeKa

Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH

Cenekiusi Kak HayKa M Mpolecc. 3apoxkICHUE CENCKIMU U ToMecTukanus. Yuenne H.U.
BaBuiioBa 0 1eHTpax MpPOMCXO0XKJIEHUS U MHOT0OOpa3usl KylbTYpHbIX pacTeHuil. LleHTphl
MPOUCXOKACHUA NOMAIIHUX KUBOTHBIX. COpT, mnopoaa, mitaMm

CoBpeMeHHbIE METOJBI CeNeKIMU. MaccoBbIil M MHAMBHAYAIbHBIM OTOOPHI B CENEKLIUU
pactenuii M KUBOTHBIX. OIIEHKAa 53KCTepbepa. BIM3KOpPOACTBEHHOE CKpEIIMBaHUE —
uHOpuauHr. Yucras nuHus. CKpellMBaHHWE YHCTHIX JNUHUH. ['eteposuc, win rudpuaHas
cuna. HeponctBeHHoe ckpemuBanue — ayropuaur. OtnanéHHas ruOpuau3anus u eé
ycrexu. ICKyCCTBEHHBIM MyTareHe3 U MOJIYyYEeHHUE MOJIUIUIONUIOB. [JOCTHKEHHS CeNneKIuu
pacTeHul, >KUBOTHBIX 1 MUKPOOPTaHU3MOB

buoTtexHonorust kak oTpaciib MPOWU3BOJCTBA. ['e€HHas WH)KEHepHs. OTambl CO3/aHus
pexomOunanTHoi JIHK u TpaHcrenHbix opranuzMoB. Knetounas nnxenepus. Kierounsle
KYJIbTYPBI. MUKpPOKIIOHATIBHOE pa3MHOXEHUE pacTeHuN. Knonuposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OKOJIOTHYECKHE WU
sTryeckue nmpoodaemsl. MO — reHeTH4eCKH MOJU(PHUIUPOBAHHBIE OPraHU3MBI
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DBOJIONMOHHAS OWOJIOTHS

OBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CBugerenbcrBa 3BONMOUMU. [laneoHTONOrMUECKHE: TOCIEA0BATENbHOCTh IOSIBICHUS
BUJOB B MAJICOHTOJIOTHYECKOW JIETOMHCH, Tepexoansie (opmel. buoreorpaduueckue:
CXO0ACTBO W pazinune (GayH U (GIop MaTepUKOB M OCTPOBOB. IMOPHOIOTHYECKHUE:
CXO/ACTBA W pa3iuyusi ASMOPHOHOB pa3HBIX BHJOB T03BOHOYHBIX. CpaBHUTEIHHO-
AQHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJOTUYHbBIE, PYIUMEHTApHbIE OpPraHbl, aTaBU3MBI.
MonekynsapHO-OMOXUMUYECKHE: CXOACTBO MEXaHH3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX
MeTabOoIMYECKUX MyTell y BCeX OpraHu3MOB

Opomtormonnas Teopust Y. Jlapeuna. [IpeAnochiiky BO3HUKHOBEHHS JapBUHU3MA.
JIBIKyme Ccuiibl SBONIONMK BUAOB 1o JlapBuHy (M30BITOUYHOE pPa3sMHOXKEHUE TIPU
OTPaHUYEHHOCTH PECYpPCOB, HEOMpeaeNEéHHas U3MEHYHBOCTh, 00ph0a 3a CyIIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Cunrernueckas teopus sBostonuu (CTI) u ocHOBHbIE €€ MOJI0KEHUA. MUKPOIBOIIOLIHMSL.
[Tomynsiuust Kak eAMHULIA BUJA U SBOJIIOLIMU

JBroxymue cwibl ((hakTopbl) SBOJIIONMHM BUIOB B MpUpOJe. MyTallMOHHBIN IpOIecC H
KOMOHMHATHBHAsT M3MEHYHBOCTh. [lomymnsimoHHble BOJNHBI U apeiid renoB. Uzomsamus u
murpanusi. EcrtecTBeHHBIH 0TOOp — HampaBmsoomuil  (akrop sBomonun. Dopmer
€CTEeCTBEHHOI'0 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yiabTaT 3BOdIONMU. [Ipumepsl nmpucnocoOiaeHnit
y opranuzMoB. ApomMop¢03bl U HINO0AJANTALNH.

Bun u BupooOpazoBanue. Kpurepun Buzma. OcHOBHblE (OpMBI BHI000pAa30BaHMUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe

MakposBomtonusi. @opMbl IBOJIOLMU: (PUIIETUYECKAs, TUBEPreHTHas, KOHBEpreHTHasl,
napaensHas. HeoOpatumocTs 3Bomonun

Bo3HMKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

JloHayuyHble MpeACTaBIEHUS O 3apOKJICHHUH XU3HHU. HaydHble TMIIOTE3bI BOZHUKHOBEHUS
KM3HM  Ha  3emye:  abWoreHe3 W MAHCIEPMHUS.  XHUMHYECKash  DBOJIIOIHSL.
OKCHEpUMEHTAIILHOE MOJATBEP)KJIECHUE XUMHYECKOM dBomonuu. HauanbHble dTansl
O6uonornyeckoit spomouuu. I'mnoresa PHK-mmpa. IlepBble KJIETKM M HMX 3BOJIOLHA.
DopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB




PazButne xu3Hu Ha 3emsie mo spaM W nepuojaM. Karapxeil. Apxeiickas u
npotepo3oiickas »pbl. [laneo3oiickas 3pa u e€ mepuoabl: KeMOPUHCKHA, OPAOBUKCKUH,
CUJIypUMCKUM, JEBOHCKWW, KaMEHHOYIOJIbHBIM, NHEpMCKUH. Me3o30lckas 3pa U €€
IIEPUOJIbI: TPUACOBBIN, IOPCKH, MEJIOBOM.

KaiiHo3olickass spa u €€ Iepuoapl: MAJEOr€HOBbIM, HEOTCHOBBIM, AHTPOIIOIE€HOBBIN.
XapakTepucTuka KJIMMaTra U TeOoJIOTHYECKUX TMpoleccoB. OCHOBHBIE 3Tallbl HBOJIIOIUU
PaCTUTEIBHOTO U YKUBOTHOTO MHpa. ApoMOpdo3bl y paCTeHUN U )KUBOTHBIX. [losiBIIeHUE,
pacuBeT U BBIMUpaHUE TPy )KUBBIX OPraHU3MOB

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHHe 3BOJIOIUU. OCHOBHBIE CUCTEMATUYECKUE
IPYIIbl OPraHU3MOB

OBodrOLMS yeloBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue npeiacTaBlIeHUNH O
IIPOUCXOXKICHUN 4YeJloBeKa. Meroabl u3yueHus aHTpomnoreHe3a. CXOACTBa M pa3invyus
YyeJlIoBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHE YEJIOBEKA.

HBwxymme cwibl  (pakTopsl) aHTpomoreHeza. HacnmeacTBeHHass HW3MEHYHMBOCTH U
ecTecTBEeHHbI 0TOOp. OOlIecTBeHHBIH 00pa3 JKU3HU, W3rOTOBIEHHE OPYAMH Tpyna,
MBIILLIEHHUE, PEYb

OCHOBHBIE CTaJIMM M BETBU HBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsamoxonsamuii, YenoBek Heanaeptanbckuid, YemoBek pasymublii. Haxoaxu
HCKOMAeMbIX OCTaHKOB, BpEMsSl CYIIECTBOBAaHHSA, OOJAacTh paclpocTpaHeHHs, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

UYenoseueckune packl. OCHOBHBIE OOJIBIIIME pachl: €BpOIEOUHAs (€Bpa3Hiickas), HETpo-
aBCTpajiouiHas (9PKBAaTOpHAJIbHAs), MOHTOJIOMJHAs (a3MaTCKO-aMepHuKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TPEACTaBUTENEH YeIOBEYECKHX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO uenoBevyeckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpyKarolas cpeaa

OKojorusi Kak Hayka. 3aJadyd M pa3fenbl  AKOJOTUH. MeToabl 3KOJOTHYECKHX
UCCIIeIOBaHUM. DKosornyeckoe MupoBo33peHue. Cpesibl 0OuTaHUsl OpPraHU3MOB: BOJHAS,
HA3eMHO-BO3/1yIlIHasA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS

Okonornyeckue ¢axtopsl. Kiaccupukamus sKomoruueckux (akTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleliCTBUE SKOIOTHYECKUX (PaKTOPOB Ha OPraHU3MBbI

AbGuoTtnueckue  (akToOpel:  CBET, TEMIepaTypa, BIAXHOCTb.  DOTONEPUOAU3M.
[TpucniocoOnenust opraHu3MoB K JEHCTBUIO aOumoTtuyeckux (axkropos. buonormueckue
PUTMBI




buotnueckne  QakToppl. Buasl OHOTHYECKMX  B3aUMOJCUCTBUI:  KOHKYPCHIIHS,
XHIIHAYECTBO, napasuTu3M, MYTYaJu3M, KOMMEHCAJIN3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAIM3M, HEUTpaau3M. 3HAYCHHE OMOTHYECKUX B3aMMOJCUCTBHUI
JUISl CYIIIECTBOBAHMS OPTraHMU3MOB B IIPUPOJIHBIX COOOIIECTBAaX

OKOJIOTUYECKHE XapaKTEPUCTUKU Monyasiuuu. OCHOBHBIE TIOKAa3aTeNM IONYJISLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXJAAEMOCTb, CMEPTHOCTh, IPUPOCT, MuUrpanus. J(nHamuka
YHCJICHHOCTH MOMYJISLUY U €€ PeryJIsaius

COOGH.ICCTBa 1 OKOJOTHYCCKUEC CUCTCMBI

CoobmectBo  opranuzmMoB —  Owuomeno3. CTpykTypbl  OHOLIEHO3a:  BHJIOBaf,
pOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBs3u B OHOIIEHO3E

Okojnoruyeckue cuctembl (3kocuctembl). IloHsTue 00 3KOocHcTeMe M OHOreoleHO3eE.
@OyHKIMOHANBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IMPOAYLEHTHI, KOHCYMEHTHI, PEIYLIECHTHI.
KpyroBopot BemecTB 1 NOTOK HEPrHH B dKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHH
skocuctembl. ITumeBbie nenu u cetu. OCHOBHbIE IOKAa3aTeNIM 3KOCHUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJOTHYECKUE TUPAMUIbL: IPOAYKIMH, YUCICHHOCTH, Onomacchl. CBOHCTBa
9KOCHUCTEM: YCTOMUMBOCTB, cCaMoperysnus, pazsutue. Cykieccus

[TpupoaHble 3KOCUCTEMBL. JKOCHCTEMBI 03€p M pPEK. DKOCHUCTeMa XBOHHOIO WU
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. Y pOOIKOocUCTEMBbI. buonornueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (pakTop ycToWuuBOCTH 3KOCUcTeM. CoXpaHEeHHE OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie

VYuenune B.M. Bepnagckoro o Ouoctepe. ['panursl, coctaB u CTpykTypa Ouochepsl.
Xusoe BemiectBo U ero ¢pyHkuuu. OcodbenHoctu Onocheps! Kak ri100aIbHON SKOCUCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHUYECKUE IMKJIBI 3JIEMEHTOB (yriepona, a3oTa). 30HAJBHOCTh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIN




YenoseuecTBo B Ouochepe 3emiau. AHTpoIroreHHbIe n3MeHeHus B Ouochepe. ['modanbHbIe
9KOJIOTUYECKHE TIPOOIIEMBI.

OcHOBa palMOHAIBLHOIO YIPABJICHUS NPUPOJHBIMH PECYpCaMU W HMX HCIOJIb30BAaHUE.
JocTrokeHusi OMOJIOTHH ¥ OXpaHa MPHUPOIbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus. 10 knacc. B.U. CuBornazos, U.b.Aradonona, E.T.3axaposa.
buonorus. 11 kinacc. B.U.CuBornasos, U.b.Aradonosa, E.T. 3axaposa

METOJIUYECKHUE MATEPHUAJIbI J1JIS1 YUYUTEJISL
TEMaTUYECKU IJ1aH U padoyas mporpaMmma.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
HUHTEPHET
['ymmn. Peury cam. BIIP.
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