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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHpPOBAHHUIO COACpKAHHUS y4eOHOTO IMpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuuke OMOIOrHH, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpe/eIeHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTIPYKTypy, pacopelesieHue [0 paszlenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0OOpa30BaTEIbLHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmporpamme 1o OuOJNIOTMM TakXe YYMTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10-11 xaccel, 6a30BbIi YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LEHHOCTHBIX
OpPUEHTAlU JIMYHOCTH, SKOJIOTUYECKOIO MBILIJIEHUS, IPEACTABIECHUI O 3J0POBOM
oOpasze >XM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHeM OOIEOMOOTUYECKUX TEOpPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOrpamMMme MO OMOJIOTHH YyJeJI€HO BHUMAHHUE HCIOJIb30BAaHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM KU3HU JUISl PEILICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€EBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUleld NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yuyeOHoro npenMera «buosorus» NpoaUKTOBaHO HEOOXOJUMOCTBHIO oOecreueHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonoruss Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHMMAET Ba)XXHOE
Mecto. OHa obecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YyCIOBHSI  JJIA: TO3HAaHUS  3aKOHOB  JKMBOW  MPUPOJbI, (POPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonpiioe 3HaueHre OUOIOTUSl UMEET TAKXKE JJIs1 PEIICHHS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET HMHTErpalliu OHWOJIOTMYECKHMX 3HAHUH C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP)KaHUsA, IMPEACTaBICHHOIO B IMporpamMme I10
OHOJIOTHH.

OT60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOmIEed KyJIbTYphl, ONPENENSIONINE aJeKBAaTHOE IIOBEJICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOTMYECKOro 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMH OCYIIECTBICHO C€ Y4YETOM MPUOPUTETHOTO 3HAYEHHUsI 3HAHUM 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAay4yHOTro TNo3HaHus», «KneTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOJIONUS AKUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBAaHMSIX B OMOJIOTHH;

dopMupoBaHUE y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, WHTEIEKTyaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHallM3a JAaHHBIX O MYTAX pPa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh M OLICHUBATH SIBJICHUS OKPY’KAOIIErO
MUpa KUBOW TPHUPOIbI HAa OCHOBAaHMHM 3HAHMA W ONBITA, MOJYYCHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS DTUIECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUN MJI TOBBIIICHHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB NMpeaMeTHOI o0nacTh « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jnst u3yueHus: 6MoJIoruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero 00pa3oBaHuUs
otBoaMTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henenio), B 11 kiacce — 34
gaca (1 qac B HEJIETIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU € OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTonbl TO3HAaHUS KUBOUM IPUPOABI (HaOII0AEHUE, IKCIIEPUMEHT, OMTMCaHUE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOoOOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHASI CTPYKTypa). XHWMHYECKHE CBOWMCTBa OenkoB. buomornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

YrineBogel:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJI€BOJIOB, OCJIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiierounas teopust — npumep B3aUMOAECHCTBHS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotnyeckas. OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [1na3zmarnueckas memOpana, e€ ceoiicTBa U pyHkuu. L{uTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHNH, W3MEpPEHHH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIMCAHUEN.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWIISALIUS (PHEPreTUUECKUid OOMEH) — JBE€ CTOPOHBI €IUHOrO Mpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (HOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3a JJIs KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernseHue BellecTB, BbIIEICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okKucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuyHoro cumHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Permkauusa — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHOJIOTMYECKHMIA CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcCOoOEHHOCTH CTPOCHMS SMIEKIETOK W crepMaTo3oujoB. OTI0I0TBOpPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHnes3. [loctamOpuoHanbHOe pazButue. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
ypOJCTBA.

Poct u pasutue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHMS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCTpanum:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «J/IBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukny, «Pemmukarmus JJHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHue CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETolbl TEHETUKH (TUOPUIO0JIOrMYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTHMYeCcKHe  OCHOBBI  JUTHOPHUAHOTO  CKpEIIMBaHUS.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HAaCJICIOBaHUIO FeHOB. HapylieHue cuerieHusi reHOB B pe3yibTare
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKre KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BHUIbI N3MEHYMBOCTU: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknuu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTanmoHHast u3MeH4nBOCTh. Knaccudukanus MyTtauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa u npuunHbl MyTauuidl. MytareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOTnYeCKuil, OJTM3HEOBBIN, IUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JI€e3HN C HACJIEICTBEHHOW MpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYCHHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

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

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulrBaHHUeE»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTHMuecKkne KapThl paCTEHUM,
JKMBOTHBIX M YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJEHOBAHUS,
CLUEIUICHHOTO ¢ mojom», «KapHoTumbl 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MojeNU-aNIIMKaIu «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYECKHE Pa0OThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKaIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BApUALIMOHHOW KPUBOIN.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHHUE CENEKIUH W JTOMECTUKALMS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUNM M KHUBOTHBIX. OIlleHKa 3KCTepbepa. bim3kopoacTBeHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYCHUE TOJIUILIONIO0B. JlOCTMKEHHUSI CENEKIMA PACTCHHUM, >KUBOTHBIX W
MHKPOOPTAaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepusd. Kiietounble KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTECHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruyeckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipel U cxeMbl: kKapta «LleHTpbl NPOUCXOXKACHUS W MHOTrooOpasus
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CenbCKOX035IHCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHKEHUS CEJIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOpUU. OBOJIOLMOHHAS
Teopust U €€ MeCcTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoactso U paznuuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JnapBuHU3Ma. JIBHKyLIuMEe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpPENENEHHAs MU3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpoasosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoHHbIN
Ipouecc M KOMOMHATHBHAas W3MEHUYUBOCTH. [lOMyNslMOHHBIE BOJHBI U Jpeid
reHoB. M30inums 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisgionuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3BoonuH. [lpumeps
MPUCTIOCOOJICHNH Y OpraHu3MOB. ApoMopdh03bl U MAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoxIeHre OT HeCHEeUHATM3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crnenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. CeBepios.

Tabnuibl u cxembl: «Pa3BuTHe oprannyeckoro Mupa Ha 3emiiey, «3apobIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unmoamantammm», «OO0mas aereHepamus»,
«/IBmxymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEe», « IKOJIOTHIECKOE BUI000pa30BAHHEC .

O6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C PAa3IMUYHBIMU THUIIAMH OKPACKH,
Ha0Op IUTOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb anmumkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Jlabopatopnass padota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JoHayuHble TpEACTaBICHHUS O 3apOKICHUM >KU3HU. HaydHble THIOTE3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MTOATBEPAKACHUE XUMUYECKON 3BOIOMU. HavyanbHbie 3Tarbl
ounonornyeckoi »Bomoruu. ['unoreza PHK-mupa. @opmupoBanrne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHME MPOTOKJIETKU. IlepBbie KIETKM W HX HBOJIOLMUS.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ MNEepUOABl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE JTalbl
HBOJIIOLIUM PACTUTEIBHOIO U JKUBOTHOIO Mupa. ApoMOop(o3bl y pacTeHUl H
KUBOTHBIX. [T0osIBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoJronys 4esoBeKa. AHTPOIIOJIOrUs KaK Hayka. PazBurue npeacraBieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpororeHesa. (CxoxcrBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM OTOOp. OOmecTBeHHBIM 00pa3 KU3HH,
W3TrOTOBJICHHE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpsamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pazymHblil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYILIECTBOBAaHMS, O0JACTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOWJIHAS
(a3maTcko-aMepukaHckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MPEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kineTrka», <« KHBOTHas  KJeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YelOBeKa», «llpeBHenmue moam», «pesHue moau», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHune — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud NEpBOOBITHOTO YeNOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIHAX).



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

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0OBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonornueckne (dakTopel. Kraccudukamus sKoJoTHYecKuX (HaKTOPOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(haKTOpOB Ha OPTAaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (hakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUU:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapasutusm, koonepauus,
MyTyajqu3M, KOMMEHCAJIMU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEWUCTBUN JMJI CYLIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSILMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUUU U €€ PeryJisiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®doronepuogusm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJISIMU HHPY30puu-Ty(henbkuy, «IlumeBsie memm.

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlabGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «IloncyéT NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkosiornueckue cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU HKOCUCTEMBbI. [luileBble 1eMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycrowumBocTH 3KocucTeM. CoxpaHeHHUE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTpYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME€ M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI " YeJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJIb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMs BO3JyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
pPaIMoOaKTUBHOTO 3arpsizHeHus Ouocdepnl», «OOmas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHaele OMOILIEHO3bD», TepOapuid
«PacTtutenbHble coobIIecTBaY, KoJekunn «buorieHosy, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
YKUBOTHBIX, MPUHALIEKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BH[A,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paxXeHUsS OXPaHIEMBIX BHIOB
pacteHui U YKABOTHBIX.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTUBAlUM K  OOY4YeHUIO  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLUIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIHBHOCTM B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMO3MLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mnpenmera «buomorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIbHBIX 3a/a4, BBIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctm 3a CBOM Kpad, CcBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPOJIbI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTObIXa, pEryJsapHas Quandeckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIIUIX, YTPOKAIOUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM M COLHMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh IMpUOOpETaeMble MNpPU HU3YYEHUH OUOIOTUU
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUIATHE JCHUCTBUM, MPUHOCALIMX Bpel  OKPYKAIOLIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH WM PEIIEHHH po0JieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEeM BBIXOAA U3 IJI00ATbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHaiu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/II-O, K aKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUH 110 OWOJIOTMH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IeHayYHbIe MOHATHUS, OTpaXKarouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (PaKT, MPUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBepPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiacCu(UKaIUK, 0000IICHHUS), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHUsS NPOOJEMBbl C YYETOM aHalM3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBHUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJAcCTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



UH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpE/ICTaBICHUSI, KPUTUUECKH OLIEHHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HUCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIOJIb30BaTh HAyyHBIA fA3BIK B KayecTBE CpeACTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HAaBbIKAMU  paclO3HABaHMs M 3alIUTBl  HHPOpMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Ppopme HopMyTupoBaTh CBOM BO3PAKECHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh L€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLICHHWIO K JKMUBOHM MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IUIAH pELIEHUs MpoOsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HaHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IpPU AaHAINW3E pEe3yIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3jMYHBIX YYEOHBIX CHTyalHsSX, a TAaKXKE B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIU OUOJOTMU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAy4YHOTO MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHMS )KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IMpEeBpalleHUE
HHEpPruM), TOMEOCTa3 (CaMOperyslus), ypOBHEBas OpraHU3alus KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLINA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKIEHUS KyIbTYpHbIX pactenuit H. M. BaBuiiosa), onpenensarb rpaHUiibl
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, ITPOLICCCOB W SIBICHWM, OPraHU3alMs U NPOBEICHUE
OMOJIOTMUECKOTO  DKCIIEPUMEHTa,  BBIIBI)KEHHWE  THIOTE3bl,  BBIABIICHUE
3aBUCHUMOCTH MEXAY HCCIECIYyEMbIMU BEJINYMHAMH, OOBSICHEHHE IOJyUYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIE NMPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, HWHIAMBUIYATbHOIO pa3BUTUS  OpraHu3Mma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1LeNplo obOecriedeHus: 0e30IacHOCTU CBOETO 3J0POBbsl U 30POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpEICKa3aHsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHUECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEOBaHUI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000611ast 6uoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeameta «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPa W HAYYHOTO MHPOBO33PCHHUS, O BKIAJE POCCUHCKUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBhIBaTh COJACpKaHHE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
IPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, SKOJIOTHMUYECKHUE (DaKTOpHI,



DKOCHCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHK), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BIIAJIETh METOJIAMH HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOJIIOICHHE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX ITOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlEHO30B M JKOCHUCTEM, OCOOEHHOCTM TMPOLIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTHM, KpPYroBOpOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 oOecredeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI M 3I0POBBSA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 33/aul, COCTABIIATH CXEMbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHOPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 6MOJIOTHYECKYt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIO0JIB30BaTh MTOHATUVHBINA arrapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne /it P Konrtpoabnsie | Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubmnoreka IIOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPraHU3aUS 1 bubmorexa LOK
P t https://m.edso00.ru/7f41c292
. bubnuorexa [IOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6nuorexa [IOK
4 K
VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PAa3BUTHE 5 1 bubnuoteka [JOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
bubnunorexa LIOK
8 P 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NporpamMmbl Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 1
IBOIMOLUHOHKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnmnorexka HOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
1
3 Opranu3MBI H OKpyXaiowas cpea > https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Co00111eCTBa U DKOJIOTMYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTposabubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTtuyeckas padora Ne 1
2 «cnonp30oBaHue pa3IuIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.edso0.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOILIECCHI 1 bubnmnorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4yecKkui coctaB KiaeTku. Bona u 1 bubmuorexa [JOK
MUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
b . 1
> ek, COCTaB  CTPOCHHE GeKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubnmuotexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 Yraesopl. JInnuas 1 bubnmuotexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e6870

bu6mmoreka [IOK
8 H .AT®
YIJICHHOBRIC KHCIOTEL https://m.eds00.ru/863e6d5c
9 Uctopus u MmeToabl U3ydeHUs bubnunoreka [HOK
kieTku. Knerounas teopust https://m.eds00.ru/863e6e88
10 KieTka kak nenocTHas KuBas
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIpENapaTax U ux
OTTUCAHUE»
bu6mmoreka [JOK
12 06 0
MCH BCILCCTB MITH MCTAbOTHM https://m.edso0.ru/863e766c¢
bu6mmoreka [IOK
13 o . X
OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 i
DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muro3. JlaboparopHas BuG 110K
nonnoTexa
15 o3 «H 0.5
padora Ne 3 «Habmonenne mutosa B https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 Bbuocunres 6enka. Peakmus bu6mmoreka [JOK
MaTpU4YHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsus — OnocuHTe3 Oenka bubnuoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

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

18 Hexnerounsie hopMbl )KU3HU — bubnmoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnmoreka [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnnoreka [JOK
«3y4yeHune cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NuauBHuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'eneTika — Hayka o bubnnorexka [JOK
HACJICACTBEHHOCTH U U3MEHUYHUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUIHOE bubmmorexa [OK
P ' pra https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 illesaBHI::Hf/loro Hzizne OBaHUS bubmorexa HOK
a https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHHE
26 npu3HakoB. JlaboparopHas pabota 05 bubnuorexa [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

97 I'eneruka mona. HacinenoBanue 1 bubmuoreka [JOK
NPU3HAKOB, CLEIUIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
N3menunBocTb. HenacneacreenHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuorexa [JOK

28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»

HacnencrBeHHass ”3BMEHUYUBOCTb.
JlaGopaTtopnast pabora No 7. bubnuorexa [JOK

29 . 1 0.5
«AHanmu3 MyTanuui y 1po3o(Quisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax

bu6mmoreka [IOK
30 I 1
cHeTIiG Henopexa https://m.eds00.ru/863e8d78
PesepBHbIit ypok. O6006111€HNE IO

31 TeMe «HacieqcTBEHHOCTD U 1

M3MEHYMBOCTh OPraHU3MOB)
bu6mmoreka [JOK

32 1
(Cenekups kak Hayka u pouece https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bu6mmoreka [JOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 DBOJIOIUS U METO/IbI €€ N3YUEHHUSI 1 bubmiorexa LIOK
H A e https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOIIOIMN https://m.edso0.ru/863e9570
bu6mmorexa [IOK
3 M 1
HKPOIBOITIOHA https://m.edsoo.ru/863e9cle
[Momynsaust Kak dJeMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH.
4 J'I)la60 I;To HI;}I abora ;0 1 1 0.5 bubnuorexa LIOK
paTopHai p ) ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBIOKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnnorexka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 1
CTECTBEHHBII 0TOOp 1 ero Gopubi https://m.eds00.ru/863e9ed0
Pe3ynbpTaThl 3BONIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.eds00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bub6nuorexa [IOK



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

MAaKpO3BOJIFOLIMHI https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoOIONNN
10 Hcropus xu3Hu Ha 3emile U METO/bI
€€ N3y4YeHHUS
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3eMie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo spam 1 bubnuorexa [JOK
nepuojiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOITIOLUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
[IpaxTnueckas padora Ne 1 bubnnorexa [HOK
13 0.5
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OpraHUYeCKOro Mupa https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) bubmorexa HOK
t P https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((hakTopbl) bubnnorexka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOITIOIIH
YelioBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmnoreka [JOK
aJjanTaluy 4eJI0BeKa https://m.eds00.ru/863eaea2
PesepBHelIil ypok. O600IIEeHHE T10
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE

JKA3HU Ha 3eMIie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoNoTHs Kak HayKa

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bu6mmoreka [IOK

21
(baxTOopsI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HaKTophbI.
JlaboparopHuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorexa [IOK
23 b
HOTHHECKHE (aKTOPEI https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISIIIAIA pa3HbIX BUOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnunorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMEI.
27 DKOJIOTUYECKHE TTHPAMHUIBI bubmorexa HOK
y P ' https://m.eds00.ru/863eb5fa
CaoiictBa sxocucteM. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnorexa [JOK

3KOoCcHCTEMA 3EMITUA

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



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI

34 «Co00111eCcTBa U DKOJIOTUMUECKHAE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

ChopMupoBaHHOCTh 3HAHUW O MECTe W POJH OHOJIOTUM B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruu; (QyHKIIMOHAILHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHHne packpblBaTh COACpPKAHUE OWOJIOTHYECKUX TEPMUHOB U
MOHATHM: KHU3HB, KIIETKA, OpraHu3M; MeTaboin3M (0OMEH BELIECTB U
MpeBpallleHHe JHEPruH), TOMEOCTa3 (CaMOperyJysius), YypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHUE (PEIPOTYKIIUS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaraTb OMOJIOrMUECKUE TEOpUH (KJIETOUHAsi, XpPOMOCOMHas,
MyTanroHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. BaBunosa) u
yueHHsl (0 LIEHTpax MHOrooOpas3us M MPOUCXOXKICHUS KYJIbTYpPHBIX
pactennii H.J. BaBuinosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TO3HAaHHUS B OHOJNOTHH
(HaOmroIeHNe W OIHMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3aus W TPOBEJACHUE OHOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYSHHBIX Pe3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

yMeHI/Ie BBIJACIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OIHOKJICTOYHBIX " MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOILECCOB  OOMEHa  BEIIECTB H
MpeBpallleHUs] 3HEPruu B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO |
SHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OHHO}]OTBOpeHI/IH, paSMHO)KeHI/IH, I/IH)II/IBI/II[yaJ'IBHOFO pa3BI/ITI/I${

OopraHusma (OHTOI'€HE3)




VYMeHue [OpUMEHATh IOJNyYeHHbIe 3HAaHUS I OOBSICHEHUS
OMOJIOTHYECKUX ImpouccCcoB nu HBJICHHfI, I IPUHATUA TPAKTUUICCKHUX
peleHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3[I0POBbS U 3J0POBbs OKPY>KAIOLIHX JII0JIeH, COOII0AEHUS HOPM
cpene;

MOCTUXKEHUU

rPaMOTHOTO  TIOBEJIEHUSI B  OKpYXKaloulel  MpUpoaHOMN

IIOHUMAaHHE HE00X0IUMOCTH HCIIOJIb30BaHUs
COBPEMEHHOW OWMOJIOTMM W OWMOTEXHOJIOTHUH Uil PalMOHAIBHOTO

IpUPOaOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJadd HAa MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAaHUE, CUCIIJIICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMBbI MOHOTI' I/I6pI/II[HOl"O

CKpCIIMBAHUA JUIA MMpCaCKa3aHusa

HacCJICOAOBaHHW ITPU3HAKOB Y OPraHu3MoOB

VYMeHue BBINOJHATH na6opaT0prle U TIPAKTHYICCKUC pa6OTBI,

coOmonate mpaBuia Tpu pabore C¢ ydyeOHBIM M JTaOOpaTOPHBIM

o0opyoBaHUEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOrMYECKOI0 COJAEPKaHUs, BKIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMU, HayuyHO-IONYIsipHBIE MaTepUabl);
ATUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOIOTHH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIICHHS,
000011ast OMOTOTUUECKYI0 MH(MOPMAITUIO U3 HECKOJIbKUX HCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIIBHOW TPAaMOTHOCTH YEJIOBEKA JJISl PEeIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TMOHSTHH: BUJ, HOMYJIsIUA, FGHO(I)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(dakTopsI) SBOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCUCTEMA,
MIpOAYUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, nenun IIMTaHUA,

9KOJIOTUYECKas MUpaMHKIa, OMoreoreHo3, ornocdepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIONMOHHASA Teopus Y.
JlapBuHa,  CHHTETHYEeCKass  TEOpUs  SBOJIIOLMHU),  3aKOHBI U
3aKOHOMEpHOCTH (3aposlmieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
ouochepe B.M. Bepnaackoro), ompeaensTb  TIPaHUIBl  UX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOMrO/ICHHE W OINHMCAHHUE J>KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHu3anys © IPOBEICHHE OHOJOTHMYECKOr0  AKCIICPUMEHTA,
BBIIBMJKEHHE  THIIOTE3DI; BBISIBJICHUE  3aBHCHUMOCTH  MEXKIY
HCCIEAYyEeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYyUYEHHBIX PE3YJIbTATOB,
WCIOJIb30BAaHHBIX HAYYHBIX MOHSITHHA, TEOpPH U 3aKOHOB;, yMEHHE

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYUCHHBIX pe3y.]'ILTaTOB)

Ymenue BBIJICNIATh CYLIECTBEHHbIE HPU3HAKH CTPOEHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MONYJISILMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIeHO30B U  IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEJICTBEHHOU U3MEHYNBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEMCTBUSA HKOJOTHMUYECKUX (DAaKTOpPOB Ha OpraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA 3HEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYIrOBOPOTA BEILECTB U

OMOTeOXMMHYECKHX IIMKIOB B Onochepe

VYMmenne MMPUMCHATH IMMOJTYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OMOJIOTUYECKHUX TMPOIIECCOB U SBJICHHM, ISl MPUHATHS MPAKTHUYECKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3/I0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpere;
MMOHUMAaHHE HE00X0IMMOCTH UCII0JIb30BaHUSA JIOCTH>KEHHM

COBpeMeHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

YMmenue peliaTbe 3JICMCHTAPHBIC OMOJIOTUYECKHUE 3aga4u, COCTaBJIATHb

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B S3KOCHUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPAKTUYeCKue paboThl,
cobmonarh mpaBwia npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHPOBATh MHGOPMAIUIO
OHMOJIOTUYECKOTO COJIEP)KaHUsI, BKIFOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS

U3 pa3iauyuHbIX UCTOYHUKOB (CMM, HayyHO-TIONYyJIsipHBIE MaTepUallbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3liaBaTh COOCTBEHHBIC TTMCHMEHHBIC M YCTHBIC COOOIICHUS,
10 000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJBKUX MCTOYHUKOB,

T'paMOTHO HUCIIO0JIb30BATh MOHSATUNHBIN armnapar OMoI0ruuU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa

1.1

buonoruss — Hayka o xuBOM mnpupoge. Ponp Ouomormm B (opMupoBaHHU

COBpEMEHHOM HayuyHOU KapTuHBI MUpa. CucTeMa OMOJOTHYECKIX HAYK

1.2

Metoapl MO3HAHMS KUBOW TPHUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MEpeHHe, Kiaccu(ukanus, MOJCIUPOBaHUE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBble cucTeMbl U UX OpraHu3anusAa

2.1

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT ulydeHus oOuosoruu. CBoilcTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

ypOBHI/I OpraHu3annuu OHocHCTEM: MOJ'IeKyJ'IHpHO'FeHeTHHGCKHﬁ, KHGTOHHBIﬁ,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XHUMUYECKUN COCTaB U CTPOCHUC KIICTKH

3.1

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCEPAJIbHBIX BEHICCTB B KJICTKC. Ho;mepmaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe CBoiicTBa OenkoB. buonornueckue
¢byHKINN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
LHeHTp, cyOcTtpatHas cnenuduunoctb. Kodepmentsl. Butamunsl. Otnndus

(bCpMCHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TITFOKO3a, pru0o3a U J1e30KCUprb03a), aucaxapuibl
(caxaposa, 7nakTo3a) W TONIMcaxapuabl (Kpaxmal, TIUKOTEH, IeJUII0I03a).
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlunuael:  TpurMuEepuasl,  crepounbl,  Gocdomunuasl.  ['mapodunsHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmmu JaunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykineotnasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynxkuuum PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs KIETOK

3.6

Knerka kak nenoctHas >kuBas cucrema. OOmue NpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMeMmOpana, monekynsl JJHK kak renmermyeckuii ammapar, cucreMma

cuHTe3a Oelika

3.7

Tunel KJIETOK: dyKapHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
nmpokapuoTHuecko  kietku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTHUECKOW KJIETKH. OCHOBHbIE OTJIMYMSA PACTUTEIBHOH, XUBOTHOW H

IpUOHON KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pyakumu. L{utonnaszma u eé
oprasonipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIUIA3MaTHUYECKasi CETh
(OIIC), ammapar ['ombmku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOMbI KJIETKU:
MUTOXOHJpUH, IuacTuabl. [IporcxoxkaeHne MHUTOXOHAPHA W ImIacTUA. Bupis
wiactua. HememOpanHble OpraHouipl KJIETKU: pUOOCOMBI, KJIETOYHBIA LIEHTD,

PECCHUYKH, KT'YTUKH. chHKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue siapa: sifepHas 000JouKa,

KapuoIuiazMa, XpoMaTuH, AJPbIINIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEHIECTB B KIIETKE

H(I/ISHGI[G?[TCJ’IBHOCTI) KIJIIETKHN

4.1

OOmeH BemiecTB, WM MeTa0oNu3M. AccuMuisuus (IUIaCTUYECKUd OOMEH) U
JTUCCUMUIISILINASA (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
Metabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPO(HBIA U reTepoTpodHblid. Ponb

(l)epMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

4.2

dotocuntes. CBeroBas U TeMHoBas ¢a3bl porocunTesa. Peakiun poTtocunresa.
D¢ dextuBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHMHTE3 UM CIOCOOBI TOBBIIIEHHS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XEMOCHHTE3MpYIoUIHe OaKTepuH. 3HaueHHe XEeMOCHHTEe3a JUIs

SKA3HU Ha 3emiie

4.3

DHepreTU4YecKuii OOMEH B KJETKe. PacmieruieHne BeIIeCTB, BBIJCICHUE W
aKKyMyJIMPDOBaHHE OJHEPrUM B KIETKE. OTambl HHEPreTHUYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpOAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh YHEPTETHUECKOT0 0OMEHa




4.4

Peakiun marpuunoro cunTe3a. ['enernueckas uadopmarus u JJHK. Peanuzamms
TCHEeTHYECKOW WH(pOpMaluu B KIeTKe. ['eHeTH4YecKHii KOJ M €ro CBOMCTBA.
Tpanckpunums — marpuunslii cunte3 PHK. Tpancnsmus — 6uocunTte3 Oenka.

KoaupoBanue amunokucior. Ponb pubocom B 6rocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpychl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHMH, J>KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynonedpunura yenoseka (BMY) — Bo3dyaurtens CIIN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME U MHAMBUYAIbHOE PA3BUTUE OPraHU3MOB

5.1

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KiIeTku. MHTepdaza u muTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUbL.
[luronornyeckue OCHOBBI PA3MHOXKEHUS MW HWHAMBUAYAJIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaun muto3a. [Iponecchl, mpoucxopsiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

5.2

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecrnonoro
Pa3MHOXXEHHUA: JI€JI€HHE HaJABOE€, IIOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

5.3

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Metios. Cramum wmeiioza. Ilporecchl, TpoHCXOASAIIME Ha CTAUSIX Meio3a.
[loBenenue xpomocom B Menoze. Kpoccunrosep. buonorundeckuil cMbici u

3HaYeHNe MeNo3a

5.4

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpazoBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrnepMaro3omj, SUleKsIeTKa) — criepmaToreHe3 u ooree3. OcCoOeHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaro3ouaoB. OmnogorBopeHue. [lapreHorenes

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Dtarbl YSMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOproHansHOe pa3BuTue. TUIBI
MOCTAMOPHOHAIFHOTO PAa3BUTHA: TNpPsMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpeipl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOIICTBA.

Poct n Pa3sBUTHUC paCTeHHﬁ. OnTrorcHes OBCTKOBOI'O paCTCHUA: CTPOCHHUC CCMCHU,




CTaIuu pa3BUTUIA

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

6.1

[Ipenmer u 3amauu reHeTUKU. icTopus pa3BUTUs TeHETUKHU. Bkiiag poccuiickux
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TIEHETHKU. MeToapl TIeHETHKHU
(TMOPUIOTOTUYECKUH, UHUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETUYECKU ).
OcHOBHBIE TEHETHUECKHE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIe [. MeHnenem.
Mounorubpuanoe ckpeuiuBaHue. 3aKoH e€AMHOOOpa3usi TUOPHUIIOB TEPBOTO
nokoneHus. IlpaBuiio [OMUHHUpOBaHUA. 3aKOH pacIUEIUICHUsS IPU3HAKOB.
I'unoresa unctorsl ramer. [loJIHOE U HEMOJIIHOE TOMUHHPOBAHUE.

JuruOpuaHoe cKpenmBaHue. 3aKOH HE3aBUCHMOIO HACJIeIOBAaHUS IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHaIU3UPYIOLIEe
ckpeuuBanue.  Mcnonp3oBaHME — aHANM3UPYIOMIETO  CKPEUIMBAHUS A

olpeziesIeHUsl TeHOTHIIa 0CO0U

6.3

CuerieHHoe HacnefoBanue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HacleIoBaHUIO TreHoB. HapymieHwe cremieHus TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONpPENENEHHE Moa. AyTOCOMBI M IIOJOBBIE
xpoMocoMbl. ['oMoramerHble M rereporameTHble opraHusmbl. HacnenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIECICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON HW3MEHYMBOCTU. BapuallmoHHBIM psag M BapUallMOHHAS
kpuBagd. Hopma peaknum npusHaka. KoiM4ecTBEHHBIE U KadeCTBEHHBIE

MIPU3HAKU U UX HopMa peakuuu. CoiicTBa MOAU(UKAIIMOHHONW N3MEHYMBOCTU

6.5

HacnenctBeHHas, WM TEHOTUIIMYECKAs, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYUBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHAass W3MEHYMBOCTh. Kraccubukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U MpUYMHBI MyTaluil. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

6.6

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJBl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpesesieHue

réHoTuIa: MmoJJHOr¢HOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C




nmomompio III[P-ananu3a. HacnencrBeHHple 3a0oiieBaHUS 4YeIOBEKa: T'CHHBIC
00se3Hu, OOJIE3HH C HACIEACTBCHHOW MPEapacIioioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTWueckue W TEHEPAaTUBHBIE MyTanuu. [IpHHIMIIBI 370pOBOTO
oOpaza KW3HHM, JAUATHOCTUKH, NPOPHIAKTUKA U JICYCHUS TEHETHUYECKUX
Oosie3He. MeauKo-TeHETHUYEeCKOEe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEIUITMHCKON

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUYICCKHUX 3a00J1eBaHUM YCIOBCKA

Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apOoXICHUE CEJIEKUUH U JOMECTHKALIUS.
Yuyenne H.M. BaBuioBa o0 TIeHTpax NPOUCXOXKACHUS UM MHOTO00Opa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHHS JOMAIIHUX KUBOTHBIX. COpT,

rnmopoaa, mrraMmm

7.2

CoBpeMeHHbIE METOAbl CeNeKIUU. MaccoBbli M HMHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa JKcTephepa. bnMskoponcTBeHHOE
CKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas rulpunmszauus v e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
[IOJIyYE€HUE TIOJUIUIONAOB. JIOCTHIKEHUs CEJNEeKLUM PACTCHHUM, >XMBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buorexHonoruss kKak oTpacib MPOU3BOACTBA. ['€HHAs WH)KEHepUs. OTallbl
co3nanus pekomOuHaHTHOW JIHK u Tpancrennsix opranusmoB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKOMPOIYKTHBHBIX  CEIbCKOXO3MCTBEHHBIX
OpPraHU3MOB. JKOJOTMYECKHe U dTudeckue mpodiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DOBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Boaouuu.  [laneoHTosOrMYECKHE:  MOCIENOBATEIbHOCTD
IIOsABJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTOIMHUCH, TICPEXOIHBIC Q)OpMLI.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DOMOPHOJIOTUYECKUE: CXOJICTBA U Pa3IN4Msi SMOPHOHOB Pa3HBIX BUJIOB

IIO3BOHOYHBbIX. CpaBHI/ITCHBHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHUYHBIC,




pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHH3MOB HACIEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX TYyTEH y Bcex

OpraHu3mMoB

1.2

OpomounonHass teopus Y.  [apBunHa. [Ipennochbuiki  BO3HUKHOBEHHUS
napBUHHU3MA. J[BMXKYIIME CHIIBI IBOJIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeneaEHHAs U3MEHIMBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass teopust »HBomonud (CTD) ©U  OCHOBHbIE €€ TOJIOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJTIOUN

14

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBIN
Ipolecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsluoHHBIE BOJHBI U Jpeid
reHoB. M3omsauus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil ¢pakTop
sBoIrOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHU3MOB Kak pe3ynbTaT 3Bomouuu. IIpumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B HAHOAANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUI000pa30BAHU:

reorpaduieckoe, IKOJIOrHIecKoe

1.5

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKas,  JIUBEPreHTHas,

KOHBEPIreHTHAA, MapajjicibHasd. HCO6paTI/IMOCTL 9BOJIIOIIMH

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHay4yHbl€ IIPEACTABICHUS O 3apOKACHUU JKU3HU. HayyHble TIHIOTE3BI
BO3HUKHOBEHHMS KM3HU Ha 3emye: abuoreHe3 W MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
Havanphbie sTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU 1 UX DBOJIOILHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

2.2

PazButue xu3znu Ha 3emsie mo spam u nepuojaM. Karapxeil. Apxelickas u
npotepo3oiickas dpel. llameosoiickass 3pa W €€ TEpHOIb: KEMOPUMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ mepuoisl: NaJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bl y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB




2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

2.4

DBoOLUS YeIOBEKa. AHTPOMOJOrUsA Kak Hayka. Pa3BuTHme mpeacraBieHuil o
IPOMCXOXKICHUHM 4YeloBeKa. MeToabl u3ydeHHus aHTpornorene3a. CxojicTBa H
pa3nuyms YyeloBeKa U KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHIE YETIOBEKA.

JIBrxymue cuibl (pakTopsl) aHTpororeHesa. HacinencTBeHHas M3MEHYHBOCTD H
€CTeCTBEHHBII 0TOOp. OOIIeCTBEHHBI 00pa3 KHU3HH, W3TOTOBICHHE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM ¥ BETBH JBOJIOLMH YEJIOBEKAa: aBCTPAJIONMUTEKH, YeloBek
ymenslid, YenmoBek mnpsaMoxondmui, YenoBek HeaHAEpTalbcKui, YenoBek
pa3yMHblii. Haxoiku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTb

pacrpocTpaHeHusl, 00bEM TOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpONEOUIHAs (€Bpa3uiicKas),
HErpo-aBCTPaJIO IHAsS (3KBaTOpHaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCJIOBHAM CYLICCTBOBAHMU. EnuncTBO YemoBeduecKkux pac. KpI/ITI/IKa pacusmMma

OpranusMebl 1 OKpyKaromias cpeaa

3.1

OKojorus Kak Hayka. 3aJaud U paslesbl dKOJIOTMH. MeToapl IKOJIOTHYECKUX
UCCIIeIOBaHUM. DKoorudeckoe MupoBo33penue. Cpenbl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAA, IOYBCHHA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccudukanus — sKomoruyeckux — (GakTopoB:
abuoTuyeckre, OMOTMYECKHME W aHTPONOreHHbE. JleHCTBHME DSKOJOTHYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonoruueckue PUTMBI

3.4

buotnueckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aMMOJIEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HEUTpaiu3M. 3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6HI€CTBaX

3.5

OKOJIOTHUCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OCHOBHBIE IIOKa3aTeciin
nomyJjdanuu: 4YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. J[MHaMuKa YUCIEHHOCTH MONYJISALMY U €€ Peryisauus

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHantel. CBS3u B

onoleHo3e

4.2

Dkonoruyeckue cucreMbl  (dkocuctembl). [loHatme 00 odKocucreMe |
ouoreoneno3e. DYHKIHMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBOopoT BemiecTB ¥ MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuieBbie) YpPOBHH 5SKOCHUCTEMBL. I[lumieBble memu W CeTH.
OCHOBHBIE TIOKa3aTEIH HKOCHUCTEMBI: OMoMacca, MPOAYKIHA. DKOJIOTHYECKHUE
MUPaMUbL:  TPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:

YCTOﬁqHBOCTB, caMoperysinus, pa3BuTuc. CYKI_IGCCI/IH

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCHUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOWHOTO WITU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIOTreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonoruueckoe 1 X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o Owocdepe. ['panuibl, coctaB u CTpyKTypa
6uochepsl. XKusoe BemecTBo U ero ¢yHkuuu. OcobGeHHOCTH OHocdepbl Kak
r100anpHOM 3KOcHCTeMBbl. JlMHAMHYeCcKOe paBHOBECHME M oOOpaTHas CBsI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPOIIOTEHHBbIE W3MEHEHUs B Ouocdepe.
I'mobGanpHBIEC HKOIOTHYECKHE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YIPABJIEHUS MNPUPOJAHBIMH pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IMMpUpoOAbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

buonorwus. 10 knacc. YueOnuk. ba3osslii yposens [laceunnk B.B., Kamenckuii A.A.,
Pybuos A.M. u apyrue /Ilon pex. [Taceunuka B.B. [Ipocsemenue, 2023
buonorwus. 11Kiacc. YueOnuk. bazossriii yposens [laceunuk B.B., Kamenckuit A.A.,

Pybuos A.M. u apyrue /Ilon pexn. I[Taceunuka B.B. [Ipocemenue, 2023

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

buonorus. 5-11 knaccel: pa3BepHyToe Tematuueckoe ranupoBanue. Y MK "JIunus xu3znn"

nox peaakuueit B. B. [Taceunuka, [Ipocsemenue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/863ebale
http://bio.1september.ru
http://www.darwin.museum.ru
http://animal.geoman.ru

http://www.biodat.ru/db/fen/anim.htm
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