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MOSACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETUUYECKYIO OCHOBY IS
OTIpENICNICHUs] TOJAXO0J0B K (OPMHUPOBAHUIO COJIEPKAHUS YYEOHOro mpeaMeTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIJIOBJICHHOCTH  IIeJIel, COJIep)KaHUsl, pe3yJIbTaToB OOy4deHUs U
TpeOOBAaHUM K YPOBHIO TOATOTOBKH BBIITYCKHHUKOB, MTOJOKEHHS 00 OOIIMX LEIIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero o6pasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cneruuke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI U 0OCCIICUCHUH
CYIIIECTBOBAHMSI YeIOBEeUeCKOro obOmecTBa. COrslacHO Ha3BAaHHBIM IOJIOKCHHSM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouosioruu Aa€T MpENCTaBICHUE O IEsix, 00 oOuei
cTpareruu OOy4eHHs, BOCHHUTAHUS U PAa3BUTHA, OOYYAIOUIUXCS CpPEJICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeAenser o0s3aTelibHOe MPEAMETHOE
CoNepKaHUE, €ro CTPYKTypy, pacupeneiieHHe I0 pasnejaM H  TeMaw,
PEKOMEHTyeMYIO TOCJIeI0BATEIbHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEILHOTO
IpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B mporpamme 1o OHONOTMM TakXe YUYMUTHIBAIOTCS TPeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W TPEAMETHBIM pe3ybTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
JeATeIbHOCTH/yU4eOHbIX JEUCTBUM, OOyYarOUIUXCS IO OCBOCHHUIO COJIEPKAHUS
OMOJOrMYECKOro 00pa30BaHMsI.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peai30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3y4YeHHWHM OWOJoruu, Ojarojapss 4emMy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJIOTHICCKOTO MBIIUICHHS, TPEACTABICHUH O 3JI0POBOM

oOpa3e XKM3HM M OEpeKHBIM OTHOIICHUEM K OKpYKAloUeH MPUPOIHOU cpere.



[ToaTomy Hapsiy ¢ u3ydyeHUEM OOIIEOMOIOTHYECKUX TEOPHil, a TaKkKe 3HAHUMA O
CTPOCHHH KMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MPOrpaMMe MO OMOJIOTMH YJEJIEHO BHUMAHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOM JKU3HU JAJISl PEIICHUS MPUKIAIHBIX 33/a4, B
TOM 4Hcje: NPOQUIAKTUKY HACJIEICTBEHHBIX 3a00JIEBAHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUs, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro0 TOBEACHUS B OKpYXKAIOIIeW NPUPOJHOM Cpene, aHaau3a
BJIIMSIHUSL XO3SMCTBEHHOW JESITEIBHOCTH YEJIOBEKAa HAa COCTOSHUE IMPHUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHIIEHNE BHUMAaHUS K MPUKIAIHON HANPaBIEHHOCTU
yueOHoro npeaMera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTeUeHUs
YCIIOBUH sl pEIIEHUs] OJJHOM U3 aKTyaJlbHBIX 3ajau IIKOJIbHOIO0 OMOJOrHYECKOro
oOpa3zoBaHus, KOTOpass mpeanonaraeT (OpMHUPOBaHHE Y  OOyYAIOIIMXCA
CHIOCOOHOCTH aJaTUPOBAThCA K H3MEHEHUSM JIUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHUpA.

buonorust Ha ypoBHe cpemHero ooOmero oOpa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS NPEICTaBICHUNA O
HAay4YHOM KapTUHE MHpA, pacIIUpsieT U 0000UIAaeT 3HAHUSA O XKUBOW MpHUpoAe, €€
OTJIMYUTEIbHBIX TNPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO31aET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (GOPMUPOBAHUSA
(yHKUIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30MmacHoro odpasa
KHU3HHU, SKOJOTMUYECKOr0 MBIIUIEHHUS, LIEHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTHA UMEET TAKXKe /ISl PEUICHHsS] BOCITUTATEIbHBIX
U Ppa3BUBAIOLIMX 33Jad CpeAHEro oOmero o0pa3oBaHMs, COLMATU3ALUU
oOyuaronuxcs. M3ydenune 6uonoruu odecrneynBaeT ycioBus 1isi (OPMUPOBAHUS
UHTEIJICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpaluy OMOJIOTUYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU

u reorpaduu. Ha3zBaHHble TOJIOKEHHUS O TMpEAHA3HAYECHUW Y4eOHOTo mpeaMera



«buonorus» COCTaBWIM OCHOBY IS ONpPEAENICHUS TMOAXOJO0B K OTOOpY W
CTPYKTYPUPOBAHHMIO €r0 COJACp)KaHWs, TMPEACTaBICHHOTO B IIporpamMme II0
OMOJIOTHH.

Ot60p comepkanust ydeOHOro mpeameTa «buonorus» Ha 60a30BOM ypOBHE
OCYHIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPAa3HOrO MOJX0Jd, B COOTBETCTBUM C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIE JJIS
dbopmupoBaHus OOIIEH KYJIbTYphI, OMPEACIIIONIUE aJeKBaTHOE TIOBEICHHE
YeJioBeKa B OKpYXarollled MpUPOAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HH M TPAKTUYECKON AesTenpbHOCTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHHM
3aHUMAIOT DJIEMEHTHI COJICPKaHUs, KOTOPBIE CITy)KaT OCHOBOH IJIs1 (hopMUpOBaHUS
MPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
IIEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'YMaHH3AIluU
OMOJIOTUYECKOTO 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJEpKaHHUS Yy4eOHOTrO MaTepuaja B IMporpaMMme Io
OWOJIOTUM  OCYIIECTBICHO ¢ YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX >KUBOU MPUPOBI, O €€ YPOBHEBOIM OpraHMU3aIuu
IBOJTIOITMHU. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOTro mpeamera «bromorus
BBIJICJICHBI CIICIYIONINE COJepKaTeNbHbIe TUHUU: «bruonorus kak Hayka. MeToabl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Owonornyeckas cuctemayn, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOIHS KUBOHM TPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTHY.

Ilens m3ydenus ydeOHoro mpemmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHNE  OOyYaOMIMMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHATIBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO0 paHra U NPUOOPETEHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHMS IS TPAMOTHBIX JICHCTBHUH B OTHOIICHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BoM

ypOBHE 00ECIICUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:



OCBOEHHE OOYYaIOIIMMHUCA CUCTEMBI 3HAHMM O OMOJOTHYECKHX TEOPHSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOMU
JUIst (pOPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPAa3un U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHU3allMU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaIOMIMXCS IMO3HABATEIBHBIX, MHTCIUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3I[VISIIOB, MAEH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluu;

CTAaHOBJICHHE Yy oOOydarommuxcsi oOmeld KyJabTypbl, (YHKIMOHAIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
U3Y4YeHUU OHOJIOTUY;

dbopMupoBaHUe y OOY4YaIOUIUXCS YMEHUW WJUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUSI YEJIIOBEKOM >KUBOU
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEel, COOJIIOICHUS ITHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHMIA;

OCO3HAHWE IEHHOCTH OWOJOTUYECKUX 3HAHUW JUIsl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUN B MOBCEAHEBHON KU3HU
JUTS OLIEHKH MOCJEICTBUM CBOEH JESITEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOIIECH
cpene, COOCTBEHHOMY  37I0pOBBIO, OOOCHOBaHME U  COOJIIOJICHHE  Mep
npodriiakTHKY 3a00IeBaHUM.

B cucreme cpemnero obmiero oOpazoBanus «buosorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS O0sI3aTE€NIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B

COCTaB HpeI[MeTHOP'I obmactn ((ECTGCTBGHHO-Hay‘-IHBIe MpCaAMCTED.



Jist  w3ydenuwss Ouwonormy Ha 0a30BOM YpOBHE CpPEIHEro OOIIero
oOpazoBanus oTBoauTcs 68 yacos: B 10 kmacce — 34 gaca (1 yac B Hexenio), B 11

kiacce — 34 gaca (1 yac B Heeio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpakTUH4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKUH ), OMOC(EepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTBI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. I[loamepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKUE CBoWcTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxenne MUTOXOHJApUN U Tactua. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpanuu:

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

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOMU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocnunTes 0enka», «CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapHOTHUYECKOW KIETKN», «CTpOEHUE JKMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «l3ydyeHue cTpoeHUs KIETOK PACTECHHUIA,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Poias dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peaknuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XEeMOCUHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renetudeckoil nHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Mictopust oTkpsiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutanus», «Merabonusmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe M HHANBHU/YAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTtouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MUTOS.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnosnoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VCKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosllie HAa CTaAUsAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUME CMBICT H
3Ha4YEeHUE MeHo3a.

["'ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *ene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIEpPMAaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YpPOACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

OOopynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIIEKOMUTAIOMEroy», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuIuKauus «J/lejgeHue KIeTKu», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITIpENapaTaxy.

JlabopaTtopHas pabora Ne 4. «M3yueHue CTPOCHHS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. POk nutonorun
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETHWKH. BKJag poccCHMCKUX U 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHBIE . Menaenem.
MonorubpuHOe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBaHHUIO TeHOB. HapyleHnue cuerieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOoMBbI. ['oMoramerHeie W rereporaMeTHble oOpraHu3Mbl. Hacnegosanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M Ka4YE€CTBEHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHass M3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TCHHbIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpemeHHOE OINIPENICIICHHE TrE€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUS 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpeApacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabmumet w cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUA, «Meiiosy,
«B3anmMonencTBUE AJUICNIBHBIX T€HOB», «l'€HeTHYecKue KapTbhl PpPACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTruka rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIUBAaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(GbopMBbI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox mOceBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yuenne MoaupUKaITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Ceniekumsi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNEKIIMU. MaccoBbIi U UHAUBUIYaTIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rtulOpuau3auusa M €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 M
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranuzmoB. KiertouHnas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJIoHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTphl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KieTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOA0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble 1 IpakTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3>BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKOW JIETOMHMCH, MEPEXOJHbIC (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI ABONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkpooaBosorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupojae. MyTallMOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. VM3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (uUsIeTUYECKas, JTUBEPreHTHas,
KOHBEPTeHTHAs1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLIHH.

[IpoucxoxieHne OT HeCHelHaIN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaUm:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsumm»,  «MyTranuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BoMoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHue», « IKOJIOTHYECKOE BUI00OPAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKWY, MUKponpemnapat «Jlpo3odunay (HopMma, MyTarii (GOpMbI KPBUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas padora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEePUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOH 3BoMoMU. HavanbHble Tams
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECcKOTO MHpa KaK OTpPaKEHHE HBONMIOUUH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH YesloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3FOTOBIIEHUE OPYAUI TPyAa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YenmoBek npsaMoxoasdmuii, YenoBek HeaHAEpTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «BosnukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHash CHUCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOINa, HEaHJEPTalblla, KPOMAaHBbOHIIA), CIENKH WU
U300pakeHHsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTCHUI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «/3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsl «IBOMIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3Jeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPHUOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Bu bl OMOTHUYECKUX B3aUMOJICCTBUMU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOMYJISILUA U €€ Perysus.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emian», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llonmymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE padoThI:

Jlabopatopnas pabota Ne 3. «Mopdomorndeckne 0cCOOEHHOCTH PaCTEHUHN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
PACTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OuOIEHO3a: BUAOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCUCTEMBI. [luimeBbie 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: MPOIYKUUU, YHCICHHOCTH, OuomMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. KuBoe BemecTBO U ero ¢GyHKuuu. OcobeHHOCTH OHochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUS B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMUMBOCTH Onocdepsl. OCHOBA palliOHAIBHOTO
VIOpaBJICHUS TMPUPOJHBIMU pecypcaMd M HX HUCHoJb30oBaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpaum:

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

Tabmuubr u cxemsl: «llumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOIIOTCHHBIE  BO3JCHCTBUS HAa TPHPOAY», «BaxHeHIMe HCTOYHUKHU
3arpsiI3HCHMSI BO3/IyXa M TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounochepr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiil a3 dexT», «DakTopb
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoae».

O6opynoBanue: Mojelb-anmukanus «Tunudable OMOIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHOIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM JKOJOTHYECKUM TPYIMIaM OJHOTO BHU7A,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCHUUCKOM
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, TPHHATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKECHHUS, OCPEKHOrO OTHOIIEHHS K KYJIbTYpPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COI[MAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX UM MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOIO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXIaHCKOU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJICAUIO U MaMATHUKAM MIPUPOJIbI,
JTOCTHXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTI'O MPHUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHHE SMOIMOHAIBLHOTO BO3/IEUCTBUS KUBOM MPUPOBI U €€ IIEeHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMAaHHWE W pealu3anus 370pOBOro M 0Oe3omacHoro obpasa KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro0 MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cepaM MpoPhecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEACTBUN 7St
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TI00aTBbHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHYECKOMN EATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpYXKaloleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayuyHbIX (DAKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEeHHE, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalIbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLUAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBl CPEJHETO OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  MpoOlieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHM S, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a



TaKkK€  MPOTUBOPEUYMA  Pa3HOTO  poOja, BBISABICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEI0BATEILCKHE 1eHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIETI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETAlHNH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
NEATeTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI [JIS JI0Ka3aTeJIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSM, OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabdora ¢ ungopmaunmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHUECKUX CJIOBApAX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOIBI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAIbHYIO  (QOpMy  IPEACTaBIICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OByaeHue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeCTBUSIMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMKN IPYTUX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJICHCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW ¥ WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBHI C y4€TOM O0OIMUX
MHTEPECOB M BO3MOKHOCTEH KaKIIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO ILIUPOKOH SPYAULMH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKcud KaK  OCO3HAHUs
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATh PEIICHUSA IO MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHTbl JPYrMX IpU AaHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO F01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOT'O MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, Meraboiau3Mm (oOMeH BeEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasT OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHUE TEOpUM (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, MCIOJBb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMEHHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH MOJIyYECHHBbIE 3HAHUS AJI1 OOBACHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOLIUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHUs JJIs MpeicKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccOoBOW MH(pOpPMAlLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHoro mnpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTHI, pPEAYLEHTHI, IeNd MHUTaHUS,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepenoBaHusi TiaBHbIX HAampaBlIeHUA U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MNpPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIC 3HAHUS JUIsl OOBACHEHMS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIWMOCTH HCIOJIb30BAaHUS JTOCTHKEHUH
COBPEMEHHOW OMOJIOTUH JJIsl pAallOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIECTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTUYecKhe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(GOPMAIMH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ass 6MOIOTHYECKYI0 MHPOPMAIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
I OBomIONHOHHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Ne ni/m Tema ypoka
Bcero
1 buonorus B cucreme Hayk 1
) MeTtopl no3Hanus xuBoi npupobl. [Ipaktuueckas padora Ne 1 «lcnonp30Banne pa3inyHbIX |
METO/IOB MPU U3YyYECHUU OMOJIOTUUECKUX 0OBEKTOBY
3 buonoruueckue cucTemsl, MPOLIECCHl U UX U3YUYECHHE 1
XHUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COU 1
5 benku. CoctaB u cTpoeHue 6eIKoB 1
6 depMeHTBI — OMOJIOTHYECKHe KaTanu3aropkl. Jlaboparopras padota Ne 1 «3yuenue |
KaTaJTUTHYECKON aKTUBHOCTU (DepPMEHTOB (Ha MpUMeEpe aMUIIa3hbl WIIH KaTaaa3bl)»
VYriaeBonnl. JIunuabl 1
Hyxneunnosbie kucinorsl. AT® 1
Hcropus u metopl n3ydeHus kieTku. Kiierounas reopust 1
10 Kierka kak 1enoctHas ’uBas cuctema 1
Crtpoenue rykapuoTudeckoi kietku. Jlaboparopnas padora Ne 2 «M3yueHnue cTpoeHHs KIETOK
11 pacTeHui, )KUBOTHBIX, TPHOOB M OAKTEPHI MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenaparax u 1
WX OTHCAHHE
12 OOMeH BelecTB WM MeTab0Iu3M 1
13 ®dorocuHTE3. XEMOCHHTE3 1
14 DHepreTuveckuii oOMeH 1
15 KuzHeHHbI UKk kIeTku. Jlenenue kietku. Mutos. Jlabopatopuas padora Ne 3 «HaGmronenue |
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax»»
16 buocunTtes 6enka. Peakuus MaTpUyHOTO CHHTE3a 1
17 Tpaucnsius — OuocuHTe3 OenKa 1




18 Hexnerounsie popmbl )KU3HU — BUPYCHI 1

19 @OpMBI pa3MHOKEHUS OPraHU3MOB 1

20 Melios 1
OO6pa3zoBanue U pa3BUTHE MONOBBIX KiIeToK. OmnogorBopenue. Jlaboparopuas padora Ne 4

21 «M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha FOTOBBIX MUKpoIpenaparaxy». MHauBuyaapHoe 1
pa3BUTHE OPraHU3MOB

22 KonTponsnas padora Nel "Knerka" 1

23 ['eHeTnka — Hayka 0 HaCJlIeICTBEHHOCTH U U3MEHYUBOCTH 1

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. MOHOTHOPHUIHOE CKPEIINBAHNE 1

25 JurubpunHoe ckpermuBanue. 3aKOH HE3aBUCUMOT'O HaClleZIOBaHUS TPU3HAKOB 1

26 CuerieHHOE HaclieZioBaHUEe Tpu3HaKoB. JJaboparopras paborta Ne 5 «M3yueHue pe3ybTaToB |
MOHOTHOPUAHOTO U AUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpOTMpEnapaTax»

27 I'enernka nona. HacnenoBanne Npu3HAKOB, CHETUICHHBIX C ITOJIOM 1
N3menunBocth. Henacnenctennas n3ameHunBocTh. Jlabopatopnas padota Ne 6. Uzyuenue

28 MOAU(PHUKAITMOHHON U3MEHUHNBOCTH, TOCTPOCHUE BAPHAIIMIOHHOTO PsiJia U BAPUAITHOHHOM 1
KpUBOW»

79 HacnencrBennas usmenunBocTh. JlaboparopHas padota Ne 7. «AHanu3 MyTanuii y 1po30QuIsl |
Ha FOTOBBIX MHUKpOIIpenapaTax»

30 I'eneruka yenoBeka 1

31 HToroBast KOHTpOJIbHAs paboTa. 1

32 Cenexkuus Kak Hayka v IPOIIECC 1

33 Metoabl U JOCTUKEHUSI CENEKIINHN PACTEHUN U dKUBOTHBIX. 1

34 buoTexHonorus kak orpacib NPOU3BOACTBA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



11 KJIACC

KonuyectBo yacos
Ne ni/m Tema ypoka
Bcero
OBOIIOLUS U METOABI €€ U3YyUECHUS 1
2 HcTopust pa3BuTHS MPEACTABICHHUNA 00 3BOIIOIUN 1
3 MuKpO3BOTIOLMS 1
4 [Momynsanus Kak 3eMeHTapHas eIMHUIA BUa U 3Boironud. JlaboparopHas padora Ne 1 1
«CpaBHeHHE BUAOB IO MOP(OJIOTHUECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3J1eMeHTapHble (PaKTOPbI) IBOJIIOLUH 1
EcrecTBenHbIi 0TOOp 1 €ro GopMbl 1
Pe3ynbraThl 3BOMIOLMN: TPUCTIOCOOIEHHOCTh OPraHM3MOB U BU1000pa30BaHHUE.
7 JlaGopatopHas pabota Ne 2 «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U eé 1
OTHOCHUTEJIbHOTO XapaKkTepa»
8 Hanpasnenus 1 myTH MaKpO3BOJIIOLMH 1
9 Heo6patumocts 3Bomonuu 1
10 HcTopus xu3HU Ha 3eMIIe U METOABI €€ H3yUEHUS 1
11 ['unore3b! NpouCcX 0k AeHUS )KU3HU Ha 3emiie 1
12 Pa3BuTHe )xn3HM Ha 3eMJIe 110 3paM U NepruoiaM 1
13 OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIBHOTO U )KUBOTHOTO Mupa. [IpakTuueckas padora Ne 1 1
«M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUH U )KUBOTHBIX B KOJIJICKIUSIX
14 CoBpemeHHasl cucTeMa OpraHudecKoro Mupa 1
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE?) 1
16 JBuxyniue cuibl (pakTopbl) aHTpONIOreHe3a 1
17 OcCHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA 1
18 UYenoBeveckue pachkl U MPUPOIHBIE AJANITAIIMN YEIOBEKA 1




19 Kontponbnas padota Nel «Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMIIe» 1

20 DKOJoTus Kak HayKa 1

21 Cpenbl 00uTaHUs U DKOJIOTHYECKUE (DAKTOPHI 1
Aobuotnyeckue dakropsl. JJaboparopras padora Ne 3. «Mopdomoruueckre 0CoOOCHHOCTH

22 pacTeHUl U3 pa3HBIX MeCT oOuTaHus». JJaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT U 1
pa3BUTHE YEPEHKOB KOJIEyCay

23 buotnyeckue pakTopsl 1

24 DKonoruyeckue xapakTepuctuku nomymsuun. [Ipaktudeckas padora Ne 2 «[loacuér |
IUIOTHOCTH MOMYJIALUNA Pa3HbIX BUAOB PACTEHUN»

25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1

7 OcHOBHBIE TTOKA3aTeNN IKOCUCTEMBI. DKOJIOTHYecKue mrupaMuibl. CBOWCTBA IKOCHCTEM. |
Cyxkueccus

28 [IpupoHBIE S5KOCUCTEMBI 1

29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas skocucTeMa 3eMiTH 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHochepbl 1

32 UYenoseuecTBo B 6uocdepe 3emiun 1

33 CocyiiecTBoBaHNE MPUPOABI M UEIOBEYECTBA 1

34 Hrorosast koHTpOIBHAsS paboTa. 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUA, O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH 4YeNOBEKa JUIsl peIlleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUHN: KHU3Hb, KJIETKA, OpraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHnue uznaraTb OMOJIOrHYECKHE TEOPUH (KJIETOUHAs, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAyYHOTO T[O3HAaHUS B OHOJIOTHH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUHl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
GI/IOJIOI‘ HMYCCKUX MPOLECCCOB U HBHGHHﬁ, IJI TIPUHATUSA NPAKTUICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCIIOJIBb30BaHUA I[OCTI/I)KeHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpCIIMBAHUE, CUCINNICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI MMpeaACKa3aHuAd

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHMS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3liaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OHMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX HNCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHNHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

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

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUEC CHUJIBLI




(paxtopsr) 9BOJIIOLINH, MIPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, 9KOCUCTEMA,
OPOXYLUEHTBl,  KOHCYMEHTBI,  PEOYLEHTHl,  LENH  IHTaHWuf,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroleHNe W OIMCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHmM3alys W MPOBEACHHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOIMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoOXMMHYECKUX IIUKIOB B Onochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHMS

13 pa3iauyHbIX UcTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIE COOOIIEHUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

buonorus xak Hayka

1.1

Buonoruss — nHayka o xuBoil mpupone. Ponb Ouonormu B (GOpMHPOBAHUU

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

3.1

Metoapl TO3HAaHUS >KUBOM MNpHPOIbl (HAOIIONEHUE, SKCIEPUMEHT, OIHCAHHE,

HU3MCPCHUC, KHaCCI/I(i)I/IKaHI/IH, MOACIIMPOBAHUEC, CTATUCTHYCCKAA 06pa60TKa ,Z[aHHI)IX)
JKuBble cucTeMbl 1 HX OpraHu3anusa

JKuBbie cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHus Owuosoruu. CBoMCTBa
OMOCHCTEM M MX pazHooOpasue

YpoBHH oOpraHu3zalii OHOCHUCTEM: MOJEKYISIPHO-TeHETUYECKUH, KIETOYHBIMH,
OpraHMU3MEHHBIH, MOMMYJISIIINOHHO-BHI0BOM, SKOCHUCTEMHBIH, OMOC(hepHBIN
XVMUYECKUH COCTaB U CTPOCHUE KIIETKU

XUMUYECKUH  COCTaB  KJIETKH. XHUMHUYECKHE JJIEMEHTBHI: MaKpOdJIEMEHTHI,

MHKPO3JICMCHTEI. Bona U MUHCPAJIbHBIC BCIUICCTBA. (DYHKIII/II/I BOJbI 1 MUHECPAJIbHBIX

BelecTB B kieTke. [lojepkanne 0cMOTHYECKOTO OanaHca

3.2

33

34

benkn. CocraB W crpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3ameHuMble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMHUHOKHMCIOTHBI COCTaB. Y POBHU
CTPYKTYpbl ~O€NIKOBOW MOJIEKYJbl  (T€pBUYHAs, BTOpPUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoilcTBa OenkoB. buonornueckue
(GyHKIIMN OEIKOB.

@®epmeHThl — Ouonormueckue kKaranuzatopbl. CTpoeHue (epMmeHTa: aKTUBHBIN
HeHTp, cyocrpatHas cneunduynoctb. Kodepmentsl. Buramunbsl Otianuus

(dhepMEHTOB OT HEOPTAHMUECKUX KaTaJIN3aTOPOB

VYraeBoasl: MOHOcaxapuibl (TJII0K03a, pubo3a M J1€30KCUpu003a), Iucaxapubl
(caxapo3a, JlakTo3a) U TOJMCAaxXapuAbl (Kpaxmasl, TJIWUKOTEH, IeJIII0JI03a).
Bbuonorndeckne QyHKIIUN YTIEBOIOB.

Junuasl: TpUraMLIEpHUsl, crepouasl, Gocomunuasl. ['uapopunbHo-ruapodoOHbIe
cBoiicTBa. buonornueckue ¢yHkuuu aunugoB. CpaBHEHHME YIJIEBOJOB, OEIKOB U

JIMIMIU 0B KaK HICTOYHHUKOB SHCPTHUU

Hyxneunoseie kucnorsl: [JHK u PHK. Hykneornasl — MOHOMEpHI HYKIEMHOBBIX
kucnot. Ctpoenue u ¢pynkuuu JJHK. Crpoenne n pynkuuu PHK. AT®: ctpoenue

U QYHKIIH

3.5

I_[I/ITO.IIOF W — HAaYKa O KIJICTKE. Knerounas TCOpH:. Metoapl HN3YUCHUSA KIICTOK




3.6

Knerka xak menoctHas sxuBas cucrema. OOmiye NpPU3HAKK KIETOK: 3aMKHYTas
HapykHas MeMOpaHa, Mmonekynasl JIHK kak renermueckuii ammapar, cucrema

cuHTe3a OeJka

3.7

3.8

Tumnel KIETOK: 3yKapuOoTHYecKass U MpokapuoTuyeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTUUeckor  kimetku.  Kmerounas  crenka  Oakrepuil.  CTpoeHHe
JyKapUOTHYECKON KIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOW, MKUBOTHOH U

IpUOHOM KIIETKU

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs! CTCHKA, INIMKOKAIUKC, UX (PYHKIIHH.
[TnazmaTuyeckas memOpana, e€ cBoiicTBa u ¢pyHkuuu. LluTonnazma u e€ opraHoubL.
OnHoMeMOpaHHbBIE OpraHOMIBI KJIETKHU: dHoIazMatudeckas ceth (OI1C), anmapar
lNonpmxu, sm3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMIbLI  KJIETKU: MHUTOXOHIPHH,
mactuabl.  [IpoucXOoXkaeHWe MUTOXOHIAPUM M IUIACTHA. Buabl 1miacTu.
HememOpanHbIE OpraHoWIIbI KJICTKH: PUOOCOMBI, KJICTOYHBIA IICHTP, PECHUYKH,

JKT'YTUKH. (DYHKI_[I/II/I OpraHOUJA0B KJICTKH. Bxarouenus

39

Anpo — perymsatopHblii LeHTp kiueTku. CTpoeHue sjapa: saepHas o000J04Ka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

4.1

X(HBHCI[GHTGJ’IBHOCTL KIJICTKHU

OOMeH BemiecTB, WM MeTaboau3M. AcCUMWIAIUSA (IUIACTUYECKUHA OOMEH) |
JUCCUMMIIALIAS  (QHEPTETUYECKU OOMEH) — JBE CTOPOHBI EIMHOrO IIpolecca
metabonu3ma. Tumbel oOMeHa BemecTB: aBTOTPO(MHBI M reTepoTpodHbId. Ponb

(dbepMeHTOB B OOMEHE BEIIECTB U PEBPAIICHUH SHEPTUU B KIETKE

4.2

®otocunrte3. CBeroBass U TemHoOBas (a3bl porocuHTe3a. Peakiuu ¢otocuHTesa.
OddexTuBHOCTh (PoTOCHHTE3a. 3HAueHHE (POTOCHHTE3a ISl KM3HH Ha 3emiie.
Bnusaue ycnoBuii cpeapl Ha (GOTOCMHTE3 U CHOCOOBI TIOBBIIICHHS] €TO
IIPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMmocuHTe3. XeMOCHHTE3UPYIOIe OaKTepuu. 3HaUYECHUE XEMOCHUHTEe3a ISl KU3HU

Ha 3emie

4.3

4.4

DHepreTuyeckuii OOMeH B KieTke. PacienieHue BemiecTB, BBIICICHUE U
AKKyMYJIMPOBAHHE PHEPTHH B KJIETKE. DTarbl SHepreTudeckoro oomMeHa. ['mukonms.
bpoxxenne u ero Buabl. KuciopoaHoe OKHUCIEHHE, WIM KIETOYHOE JIbIXaHHE.

D¢ hEeKTUBHOCTH YIHEPTETUIECKOTO 0OMEHA

Peaxuuu marpuuHoro cunresa. I'enernueckast unpopmarms u JHK. Peannzanus
reHeTuyeckoil umHpopManuu B KieTke. ['eHeTMdyeckuil KOJ U €ro CBOMCTBA.
Tpanckpunuuss — marpuusblii cuHTe3 PHK. Tpancnsius — OuocuHTe3 Oenka.

Koauposanue amunokuciot. Ponb pubocom B GnocunTese O6enka




4.5

5.1

Hexknerounsle ¢opmbl xku3HHM — BUpychl. Mcrtopus otkpsitus Bupycos (/1.H.
WBanoBckuii). OCOOCHHOCTH CTPOCHUSI M JKU3HEICATEIBHOCTH  BUPYCOB.
baktepuodaru. bone3nu pacTeHuii, KHBOTHBIX U YEJIOBEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHoneduiura yenoeka (BUY) — BozOyaurens CIIN/la.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00ICBaHUI
Pa3mHOXeHUE 1 MHIUBUAYATBHOE Pa3BUTHE OPTaHU3MOB

Kietounslii 1TUKJII, WK J)KMU3HEHHBIN UK KiIeTku. HTepdaza u muto3. [Iporeccsr,
npoTekaromue B uaTepdase. Permmukamnus — peakius marpuyHoro cunresa JJHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIM Habop — KapuoTun. JIWIIOWIHBIA |
TariONAHbI  XpOMOCOMHBIE HaOoOpbl. Xpomatuisl. LluTonornyeckue OCHOBBI
Pa3MHOKEHHUS U UHJIMBUIYaJIbHOTO PAa3BUTHUS OPTaHU3MOB.

Jenenune kierkn — muto3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue Ha pa3HbIX

CTaJusIX MUTO3a. brogornyeckuii CMbICI MUTO3a

5.2

5.3

54

@opMBl pa3MHOXKEHHsI OpPraHu3MoB: Oecnojioe M mojoBoe. Buasl Oecrnosoro
pPa3MHOXKCHHUS: JIeJIeHHE HAJABOE, NOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHUpPOBAaHUE

OpTraHru3MoOB, €ro 3HaUYCHUC JId CCICKINN

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIoI0ro.
Meiio3. Cragun wMeio3a. Ilpoueccel, mnpoucxoisiMe Ha CTaausx Menosa.
IloBenenne xpomocom B wmeno3e. KpoccunroBep. buosnormueckuii cmbici U

3Ha4YeHHE MeHo3a

['amerorenes — mporecc 0Opa3oBaHMs IOJIOBBIX KIETOK y >KUBOTHBIX. [loyoBbie
Kene3bl: CEMEHHUKH M sSMYHMKH. OOpa3zoBaHHME M Pa3BUTHE MOJOBBIX KJIETOK —
ramer (CnepMaro3ouj, SHIEKIeTKa) — clepMmaroreHe3 u ooreHe3. OcoOeHHOCTH

CTpOEHUS AHIEKIETOK U criepMaro3onoB. Omnonorsopenue. [laprenorenes

5.5

6.1

NuauBunyansHOE pa3BHUTHE (oHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE
(amOpuorenes). Jrtanbl SMOPHOHAIBHOTO PAa3BUTHUSl Y TTO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisius, opraHoreHe3. [locTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsMoe (JIMYMHOYHOe). BrusHue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHEIC
YpOIICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTauUu pa3BUTUA
HacnenctBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB

IIpenmer u 3agaum reHeTuku. Mctopus pa3sBUTHS N€HETUKU. BKIIag poCCHICKHUX U
3apyOeXHBIX  Y4YEHBIX B pa3BUTHE  TEHETUKH.  METONIbl  TEeHETHUKH

(TuOPUAOTOTUUECKHH, UTOT€HETUYECKH, MOJICKYJIIPHO-TCHETHYECKUH ).




OCHOBHBIC T¢HETHYECKHE NOHATHA. |'eHeTHueckas CHUMBOJIMKA, HCIIOJIb3yCMasd B

CXeMax CKpeIUBaHUN

6.2

6.3

6.4

6.5

6.6

3aKOHOMEPHOCTH Hacle[OBaHUs IPU3HAKOB, YyCTaHOBIEHHble [. Mennaenem.
MoHorubpusHoe CKpeluMBaHHe. 3aKOH eAMHOO0Opa3us THOPUIOB IEPBOTO
nokosneHus. [IpaBuiio 1oOMUHUpPOBaHKA. 3aKOH pacUICIUIEHUs PU3HAKOB. [ 'unoresa
yucToThI rameT. [loJHOE 1 HenoJaHOE TOMUHUPOBAHUE.

Jurubpuanoe ckpemBaHue. 3aKOH HE3aBUCHMOIO HAcJeIOBaHHUS MPHU3HAKOB.
LuToreneTnueckne OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUA. AHATU3UPYIOIIEE
CcKpeluBaHue. Vcnoap30BaHNE aHANM3UPYIOIIEr0 CKPELUIMBAHUS JJI ONPEACIICHUS

reHoTHna ocoou

CueruieHHOe HacienoBaHue mnpu3HakoB. Padora T. Moprana mo clemieHHOMY
HacJe10BaHuI0 reHoB. Hapyienue cuernsieHus reHOB B pe3yJibTaTe KPOCCUHTOBEpa.
XpOoMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

['enetnka moma. XpPOMOCOMHOE OIpeieiieHHe TMoja. AYTOCOMBI U IOJIOBBIE
XpoMocoMmbl. ['oMorameTHble M TeTeporaMeTHbIe OpraHu3Mbl. HacnmemoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C I1OJIOM

M3MeHunBOCTh. Bubl N13MEHYMBOCTH: HEHACIIEACTBEHHAs U HacieIcTBeHHas. Ponb
Cpelibl B HEHACJICCTBEHHOW M3MEHYMBOCTU. XapaKTEepUCTUKA MOAU(PUKAIIMOHHOM
W3MEHYMBOCTH. BapuanmoHHBI psii M BapualuMoHHas Kpusad. Hopma peakuumn
npusHaka. KonuuecTBEHHbIE M KAauyeCTBEHHBIE INPU3HAKM M MX HOPMA PEAKLUH.

CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH

HacnencrBenHas, WM  TEHOTUNIMYECKas, U3MEHUMBOCTh. KoMmOuHaTHBHAs
U3MEHYMBOCTh. Melo3 M TMOJNOBOM mpolecc — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTanmoHHas M3MEeHYUBOCTh. Knaccudukanus mMyTranuil: TeHHbIE
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M NMpUUMHBI MyTaluii. MyrareHHble (aKTOpBI.

3aK0H rOMOJIOTHYSCKUX pAAOB B HacjaencTBeHHor n3MeHurnBocty H.M. BaBunosa

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKa!
T€HEAIOTUYECKHH, OJIM3HEIIOBBI, IIUTOT€HETUYECKHI, OMOXMMHUYCCKUHA,
MOJIEKYJISIPHO-TE€HETUYECKU. CoBpemMeHHOe onpeaeneHue FeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbIe 3a001eBaHUs Y€I0BEKa: TeHHbIC 001e3HU, O0JIe3HU
c HACJEICTBEHHOMN IIPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE 0OJIe3HH.
ComMarnueckne W reHepaTuBHbIE MyTanuu. [IpuHIUIBI 310pOBOTO 00pasa >KU3HH,
JTUArHOCTHKHU, MNPOQUIAKTUKH W JIEYEHUs TeHeTHYeckux Oose3Heil. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBAHME. 3HAUYEHHWE MEIUIIMHCKOM TEeHETHUKH B

npeaoTBpaAlICHUN U JICUCHUU T'CHCTUYCCKUX 3a00JIeBaHUI YeI0BEKa

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH




7.1

Cenexkuus Kak HayKa U IpoLecC. 3apOKICHUE CENEKIUN U JOMECTHKAIUs. Y YeHHe
H.W. BaBunmoBa o0 IeHTpax MPOUCXOXKIACHUS U MHOTr00O0pasusi KyJIbTYPHBIX

paCTCHHﬁ. ]_[eHTpBI MMPOUCXOXKACHUA TOMAIIHUX XKUBOTHBIX. COpT, rmopozaa, miraMm

7.2

CoBpeMeHHBIE METOJbl CENeKIUH. MaccoBbIi M WHAWBUAYAIBHBIA OTOOPHI B
CCJICKIIMM pPAacTeHHH M JKUBOTHBIX. OleHKa 53KcTepbepa. bim3koponcTBeHHOE
CKpeluBaHue — uHOpuaAMHI. Yucras nuHua. CKpelMBaHUWE YMCTBIX JIMHUH.
I'erepo3uc, wnu rubpunHas cwia. HepoacTBeHHOE CKpeIMBaHHE — ayTOPUAMHT.
Otnanénnas rudpuausanus u e€ ycnexu. FIcKycCTBEHHBIN MyTareHes3 U MoJydeHue

INOJHUIIIIONAO0B. ,HOCTI/I}KCHI/IH CCJICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHHu3MOB

7.3

bruorexHosorus Kak oTpacib MPOU3BOACTBA. |'€HHAs MH)KEHEpHUs. DTallbl CO3IaHMS
pexkomOunantHoit JIHK w TpaHcreHHbIX opraHu3mMoB. KieTouHas WH)KEHEpHs.
Knerounsie KYJbTYPBI. MUuKpOKIIOHAJIBHOE pa3sMHOXKEHHUE pacTeHui.
KinonupoBanue  BBICOKONPOAYKTHBHBIX  CEIBCKOXO3SHMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue U otudyeckue  mpobrembl. MO -  reHeTHYecKu

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpraHru3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

DBOIIIOIMOHHAST OMOIOTHS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.

CBuperenbcTBa 3BOOLNUH. [[aeOHTOIOrHYECKHE: TIOCIEI0BATEIIEHOCTD MOSBICHUS
BUJIOB B MAJI€OHTOIOTUIECKOU JIETOTIHUCH, MePEXOIHbIE (hopMEI.
buoreorpaduueckue: cxonctBo u paznuuue GayH U (Gprop MaTEPUKOB U OCTPOBOB.
DOMOpHONOTHYECKHEe: CXOJACTBA M pa3inuuyusi OSMOPHOHOB  pa3HBIX  BHUJOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘ICCKI/Ie: T'OMOJIOTUYHBIC, AaHAJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MCEXaHU3MOB HACJICACTBCHHOCTHU U OCHOBHBIX META00JIMUYECKAX HYTefI Y BCEX

OpraHnu3MoOB

1.2

1.3

OpomonnonHas teopust Y. JlapeuHa. IIpeanocbulku BO3HMKHOBEHHS JapBHHH3MA.
JIBMOKyIME CUIIBI SBOJIIOIUHM BHJIOB 1O JlapBUHY (M30BITOYHOE Pa3MHOXKEHHE MPU
OTPaHUYEHHOCTH  PECypcoB, HeompelenéHHas M3MEHYMBOCTb, Ooppba 3a

CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD)

Cunrernueckast teopus osBomonuun (CTD) u  OCHOBHblE €€ IOJIOKEHHUS.

MukposBontonud. [Tonynanus kak eiMHNIA BUAA U SBOITIOLUN

1.4

JIBrxyne cuiibl ((pakTophl) SBONIOLKMU BUOB B MpHpoJie. MyTallMOHHBIN Tpoliecc




U KOMOMHATUBHAas HW3MEHYMBOCTb. llomysisnMOHHBIE BOJIHBI M JApeiid) T'eHOB.
W3onsauus u murpanus. EcrecTBeHHbI 0TOOp — HANPABISIOMNKA (PaKTOP 3BOJIIOLIUH.
®opMbI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOaeHHOCTh  OpPraHU3MOB  Kak  pe3yabTarT  d3Bomouuu.  [Ipumepst
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOALANTALINH.

Bun u Bunoo6pasosanue. Kputepun Buga. OcHoBHBIE ()OpMBI BUAO0OPAa30BaHUS:

FCOFpa(bI/I‘IGCKOC, 9KOJIOTHYECKOE

L.5

2.1

2.2

2.3

MaKpOBBOJ'IIOHI/IH. (DOPMI)I 3BOJIFOIIUH: (bl/IJIeTI/I‘leCKaX, JAUBEPIrCHTHA,

KOHBEpIreHTHas, napasuienbHas. HeobparuMocTs 3BONIOIHMN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHayuHble MOpPEACTABICHUS O 3apOKACHUM KU3HU. HayuHele rUnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emuie: abuoreHe3 W MaHCHepMus. XUMUYecKas
SBONIONHUSA.  DKCIEPUMEHTAJIbHOE TOATBEPKACHUE XHUMHYECKOW  DBOJIIOIUH.
Havanpabie srtanbl Owonornyeckor sBomtonuu. I'mmoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XUBBIX OPraHU3MOB

Pa3Butne xu3Hum Ha 3emisie mo 3paM M nepuojgam. Karapxeil. Apxelickas u
nporepo3oiickas dpel.  [lameo3olickas 3pa u e€ mnepuoabl: KeMOPHUHCKHH,
OpJIOBUKCKHW,  CHJIIYyPUHCKUW, JEBOHCKHW, KaMEHHOYTOJIbHBIM, MEPMCKHUH.
Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaliHo3oiickast spa u €€ nepuobl: NajJeoreHOBbIM, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.
XapakTepucTiKa KJIMMaTa U TeOJIOTHYECKUX TporeccoB. (OCHOBHBIE ATarlbl
ABOJIIOIIMM PACTHTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH wu

KHUBOTHBIX. HOHBJ’IGHI/IC, PACUBET U BBIMUPAHUEC I'PYIIIT J)KUBBIX OPraHU3MOB

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue HBoJouud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB
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2.5

DOBOJIIOLIMS  YETIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3BuTHe mNpeiacTaBiIeHUN O
MPOUCXOXKACHUN 4YeloBeKa. MeToasl u3ydeHusi aHTpornorenesa. CXoicTBa H
pasnnyus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIIOBEKa.

JBwxymue cwibl ((akTopbl) aHTpororeHesa. HacnmejacTBeHHass M3MEHUUBOCTH M
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYyAa,

MBIINIJICHUE, PC€Yb
OcHOBHEBIE CTauid W BCTBH OBOJIOINHMKU YECJIOBCKA: aBCTPAJIONUTCKH, YemoBek

ymensiid, Yenosek npsMoxondmui, YenoBek HeaHaepranbCckud, UYenosek

pazymHblii. Haxonku HCKOMaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHMS, 00JIacTb




pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUS

2.6

3.1

3.2

33

UYenoseueckne packl. OCHOBHBIC OOJIBIIME pPAchl: €BpPONEOHMIHAs (eBpa3uiickas),
HETrpO-aBCTPAION THAS (3KBaTOpHANIbHAS), MOHTOJIOUAHAS (a3uarcko-
amMepHuKaHcKasi). UepThl MPUCIIOCOOIICHHOCTH MPECTABUTENCH YEIIOBEYECKUX pac K

YCIIOBHSIM CYIIECTBOBaHMs. ENMMHCTBO yenoBeueckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXarouias cpeaa

DKOJIOTHSl KaK Hayka. 3aJadd W paslieiibl 3KOJOruu. MeToabl 3KOJIOTMYECKHX
UCCIICIOBAaHMIA. DKOJIOTHYECKOEe MHpOoBO33peHue. Cpenpl OOMTaHUS OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIlIHAsA, TIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonorndyeckue  ¢aktopsl.  Kiaccudukamms — 3KoJormueckux  (aKTOpOB:
abmoTnueckne, OWOTHYECKHME W AaHTpONOreHHble. JIelCTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTAHU3MBI
Abuotudeckue (aKTOPBI: CBET, TEMIIEPaTypa, BIAKHOCTb. DOTONEPUOAU3M.

[Ipucniocobnennss  OpraHM3MOB K  JCUCTBUIO  aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI
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3.5

4.1

4.2

buotnueckue QakTopel. Buasl OHMOTHYECKUX B3aUMOJEHCTBUI: KOHKYpEHIIHS,
XUITHAYECTBO, TMApPasUTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIeOHHUYECTBO,
KBapTUPAHTCTBO), aMEHCaTU3M, HEUTpaIn3M. 3HaueHue  OMOTUYECKHUX

BSaHMOHeﬁCTBHﬁ AJId CYIICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6HI€CTB3,X

OKOJIOTUYECKHE XaPAKTCPUCTHKU MOIYJIAIHU. OCHOBHBIC TIOKa3aTeIU MOITYJIAINN
YHUCJICHHOCTb, IINIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, TIIPHUPOCT, MUI'PpALUA.

JInHaMyKa YUCIIEHHOCTH MOIMYJISUUN U €€ PeryJisanus
Coo0111ecTBa 1 SKOJIOTHYECKHUE CUCTEMBI

CooOmiectBo  opraHu3mMoB — OuoneHo3. CrTpykTypsl OuoIeHO3a: BHJOBas,
NPOCTpaHCTBEHHas, Tpoduueckas (muuieBas). Buabl-nomuHantel. CBs3u B

OnoleHo3€e

Dkonornyeckue cuctemsl (3xocucteMsl). [Tonarue 00 skocucTeme U OGHOTreOLEHO3E.
OYHKIMOHAIbHBIE  KOMIIOHEHTBI  SKOCHUCTEMBI:  INPOJAYLEHTbI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BellecTB U MOTOK PHEPTUU B 3KocUcTeMe. Tpodudeckne
(nuieBble) ypoBHU 3KocucTeMbl. Ilumessie nenu u cetd. OCHOBHBIE MOKAa3aTeNH
HKOCHUCTEMBI: OHoMacca, MPOAYKUHUSA. OJKOJIOIMYECKHe MHPaMHbL: MPOIyKIIHUH,
YHCIIEHHOCTH, OuMomacchl. CBOMCTBA 3KOCHCTEM: YCTOMYMBOCTH, CaMOPETYIISIIHS,

passutue. Cykueccus

4.3

IIpuponHbIE 3KOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHUCTEMA XBONHOIO WIIH




LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akrtop ycToWumBocTH  dKocucteM. CoxpaHeHue

OHMOJIOrMYecKOoro pa3HooOpasust Ha 3emiie

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuipl, coctaB U cTpyKTypa 6mochepsl.
XKusoe BemectBo u ero Qynkmun. OcoOeHHocTH Ouocdepsl Kak riI00aIbHOM
4.4 9KocUCTeMBbl. JlMHamHuuyeckoe paBHOBecue M oOpaTHas cBs3b B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOreOXMMHUYECKHE IIUKIIBI DJIEMEHTOB (YIiepoja, a3oTa).

3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

UYenoseuectBo B Omocdepe 3emin. AHTpONOreHHbIE H3MEHEHUS B Owuocdepe.
45 I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa  palMOHANBLHOTO  YIpaBICHUS  MPUPOJHBIMU  pecypcamMu M HX

ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI

HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'M TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3y/JbTaTaM OCBOCHHUS
NPOBEPSIeMOro OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMBbI CPEAHEro 0011ero
TpeOoBaHus o0pasoBaHusi

CpopMHUpPOBAHHOCTh 3HAHUW O MECTE€ U POJU OUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOMU
€CTECTBEHHOHAay4YHOW KapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB MPUPOILI U
pEelIeHUU >KU3HEHHO BAXKHBIX COIMAIBHO-ITUUYECKUX, YKOHOMHYECKHX,
9KOJIOTMYECKHUX MPOOJIEeM 4YEeJIOBEUECTBA, a TAK)KE€ B PEIIEHWU BOIPOCOB
paIMOHaTIBFHOTO MPUPOIOIONIB30BaHUS, B (POPMUPOBAHUHU I[EHHOCTHOTO
OTHOIICHUS K TpUpojie, OOIIECTBY, YENOBEKY; O BKIAJEC POCCHICKUX H

3apyOCKHBIX YUEHBIX — OMOJIOTOB B PAa3BUTHE OMOJIOTUU

Bnanenue cucremoii 3HaHMI 00 OCHOBHBIX METOJIaX HAYYHOTO TMO3HAHUS,
HCIIOJIB3YEMBIX B OMOJIOTMYECKHUX HUCCICAOBAHUAX »XHUBBIX 00BLEKTOB U
9KOCHCTeM  (OmUcaHHe, M3MEpeHHe, MpOoBeIeHUE  HalOoIeHuN);
croco0amMHM BBISIBIIEHUS U OLIEHKHM aHTPOIIOT€HHBIX U3MEHEHHUH B TIPUPOJIE.
YMeHue BBIJIBUTaTh THUIOTE3bl, MPOBEPATh UX HKCHEPUMEHTATbHBIMU

cpeacTBamMu, (QopMyaupys  IeJib  MCCIENOBaHUS, aHaJIU3UpOBATH




MOJTy4YE€HHBIC PE3YIbTAThl U JACNATh BHIBOIBL.
BoisBienre  3aBUCUMOCTH  MEXAY  HMCCIEIYEeMBbIMH  BEIUYMHAMHU,
O00BsICHEHHE TOJNYYEHHBIX PE3yJIbTaTOB U (POPMYIHpPOBAaHHE BHIBOJIOB C

HCITIOJIb30BAHHEM HAYYHbIX HOHHTHﬁ, TCOprI X 3aKOHOB

YMeHue BiageTh CUCTEMON OMOJOTHYECKHX 3HAHUN, KOTOpas BKIIOYAET:
OCHOBOIOJIAraromye OHOJIOTHYeCKUe TEPMHUHBI U MOHATUSL (KU3Hb, KIIETKA,
TKaHb, OPTaH, OPraHu3M, BHJI, TIOMYJISIS, SKOCHCTEMa, OHOIIeH03, Orocdepa;
MeTaboNm3M, TOMEOCTa3, KJICTOYHBIH WMMYHUTET, OHWOCHHTE3 OelKa,
OUOIIOIMMEPBL, JTUCKPETHOCTh, CAMOPETYJISIMS, CaMOBOCIIPOM3BEICHHE,
HaCJIeACTBEHHOCTh, I3MEHUYMBOCTb, SHEPrO3aBUCHMOCTb, POCT U Pa3BUTHUE);
Ouonornyeckue Teopun: kierounas reopus T. llIBanna, M. llnelinena, P.
BupxoBa; xkioHanbHO-cenekTuBHOro wummynutrera Il DOpnux, HW.N.
MeunukoBa, XpOMOCOMHasi Teopus HacieacTBeHHOcTH T. MopraHna,
3aK0H 3apojsimeBoro cxoncrtsa K. bapa, sBomrounonHas teopus Y.
JlapBuHa, CUHTETUYECKash TEOpPUS HIBOJIOLMHU, TEOpHsl aHTpororenesa Y.
Hapsuna; Teopus ouoreoneno3a B.H. CykauéBa; yuenue H.U. BaBunosa
0 LIEHTpPAaX MHOro00pa3usi U MPOUCXOXKACHUSA KYIbTYPHBIX PACTCHHIA,
yuenne A.H. CeBepuoBa 0 NyTsSX M HampaBiICHUSAX HBOJIIOLUHU, YUCHUE
B.U. Bepnajuckoro — o 6uocdepe);

3aKOHBI (€AMHOOOpA3Usi MOTOMKOB MEPBOTO TOKOJICHHUS, PACHICTIIICHUS
MPU3HAKOB, HE3aBHUCHUMOI0 HacieqoBaHusi npu3zHakoB . Menzens;
CLICTUIEHHOT'O HAcJIeJJOBaHMsI MPU3HAKOB M HApPYIIECHUS CLEIJICHHUSI T€HOB
T. Moprana; roMOJIOrMUYECKUX PAJOB B HACJIEICTBEHHOW M3MEHUYMBOCTU
H.. BaBunosa; renetndeckoro pasHoBecus /x. Xapau u B. BaituOepra;
3apojpliieBoro cxoxacrsa K. bapa; 6uorenernueckuii 3akon 3. I'ekkerns,
®. Mromiepa);

MPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

mpaBmwia (mMuHEMyMa FO. JIuOuxa, SKONIOrMYecKOl NHpaMuAbl 4YHCe,
O6uomacchl U SHEPTUN);

runore3bl  (koarepBatHo AWM. Omnapuna, mnepBuuHoro OympoHa JIX.

Xonpeitna, mukpochep C. Dokca, pudosuma T. Uek)

VYMmenue pfiiatb IMMOHCKOBBIC OHOJIOrHYECKHE 3aa4i, BBIABJIIATH
NPUYUHHO-CIICACTBCHHBIC CBA3U MCEKAY HCCICIAYCMBIMU OHOJIOrHYECKUMU
O6’BCKT3.MI/I, mnmponeccaMm U SABJICHUAMM, ICJIATh BBIBOABI WM IMPOTHO3bI HA
OCHOBAHHWHU MTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb T'CHOTHUIIMYCCKHUE CXCEMbI CKPCIOMBAHUA [JI1 Pa3HbIX THUIIOB
HacCJICAOBaHUA IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATHL CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'HU B 9KOCUCTCMAX (LIGHI/I IHUTaHWA, ITKMIICBLIC CCTI/I)




YMeHHe yCTaHaBIMBATh B3aMMOCBSI3U MEXKIY CTPOCHHEM U (DYHKIMSIMHM:
OpPTraHOMJOB, KJIETOK Pa3HbIX TKAaHEH, OpraHaMH U CHCTEMaMH OPTaHOB Y
pacTeHui, XMUBOTHBIX M YEJIOBEKa; MEXIy JTamaMu OOMEHa BEIIECTB;
dTaraMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB; dTallaMu
SMOPHOHAIIBHOTO PA3BUTHUS; TCHOTHIIOM U (DEHOTHUIIOM, (HDEHOTHUIIOM W
(dakTopamu cpenbl OOWTaHUS; MPOLECCAMU HBOJIOLUH;, JBIKYIIMMU
CHJIAMU AHTPOIOTEHE3a; KOMIIOHEHTAMH pa3IMYHBIX JKOCHCTEM H

HpI/ICHOCO6HCHI/I${MI/I K HUM OpPraHu3MoB

YMeHue BBIICIATh CYIECTBCHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KIETOK IMPOKAPUOT U DYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OHMOT€OLIEHO30B, 3KOCHCTEM H
ounocepsl; CTPOCHUS OPraHOB U CHUCTEM OPraHOB PACTCHUM, KUBOTHBIX,
YeJI0BEKa; MPOIECCOB KU3HEACATEIILHOCTH, TPOTEKAIINX B OPraHU3Max
pacTeHuil, JKUBOTHBIX M YEIIOBEKAa; OMOJIOTMYECKUX IPOLIECCOB: OOMEHa
BemecTB  (MeTaboim3M), WHpOpPMANMM W TIPEBpAICHUS DHEPTHH,
OpoXXeHHsI, aBTOTPO(GHOTO U  TETEPOTPOPHOrO THUIOB  IHTAHHS,
¢doTocHHTE3a ¥  XEMOCHHTE3a, MHTO03a, MeHo3a, TaMEeTOreHes3a,
SMOpHOreHe3a,  MOCTAMOPHOHAIILHOTO  Pa3BUTHS,  PAa3MHOXKCHUS,
WH/IMBUYAILHOTO Pa3BUTUSI OpraHn3Ma (OHTOTEHE3a), B3aWMOJCHCTBHUS
TEHOB, reTepo3nca; JNEUCTBUI HMCKYCCTBEHHOTO otbopa,
CTaOWIM3HUPYIONIETO, JBWXKYIIETO U  Pa3pbIBAIOIIETO €CTECTBEHHOTO
oT0Opa; aIONaTPUYECKOr0 ¥ CHMIATPUYECKOTO BHI000pa30BaHUS;
BJIMSHUS JIBUKYIIMX CHJI DBOJIONMM Ha TeHO(GOHI MOMYJISIUY,
MPUCIIOCOOJIEHHOCTH OpPraHM3MOB K cpele OOuTaHMs, dYepeloBaHMs
HATPaBJICHUH HBOJIOIMH; KPYrOBOPOTa BEIIECTB M IOTOKA JHEPTUU B

OKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMSI  BBIACHATh CYILIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK MpPOKApUOT M JYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOTEOLIEHO30B M HIKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BELIECTB U IPEBPAIIECHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOIO U SHEpreTHYeckoro ooOMeHa,
XEMOCUHTE3a, MWTO03a, MeHo03a, OIUIOJOTBOPEHHUS, pa3BUTUI U
Pa3MHOXKEHHUS, WHAMBHIYaJbHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 32 CyIIECTBOBAHHE, €CTECTBEHHOIO0 0TOOpa, BHI000pa30BaHMA,
MPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K  cpele  OOWTaHMs, BIUSHHS
KOMITOHEHTOB 3KOCHCTEM, AHTPOINOIeHHBIX H3MEHEHHIl B 3KOocHCTEeMax
CBOEHM MECTHOCTH, KPYyroBOpOTa BEUIECTB W TMPEBpAIlCHUs SHEPrHUH B

ounocdepe




YMeHue MChoiib30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JJIS JOKA3aTelbCTBA POJICTBA OPraHU3MOB
pPa3HbIX CHCTEMAaTHYECKUX TpYII;, B3aUMOCBSI3U OPraHHU3MOB U CpEbl
oOuTaHUS; €IMHCTBA YEJIOBEYECKHX pac; HEOOXOAMMOCTH 3I0pPOBOIO
o0Opa3a >KHM3HH, COXpAaHEHHsS pPAa3HOOOPa3HWsi BUAOB M DKOCHUCTEM Kak

YCJIOBUA COCYHICCTBOBAHUA ITPUPOJALI U YCTIOBCYCCTBA

YMeHue KpPUTHYECKH OICHHMBATh HWH(MOpPMALHUIO  OHOIOTHYECKOTO
COJIEpKaHUsl; HHTEPIPETUPOBATh HSTUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUU, METUIIMHE, OMOTEXHOJIOTUH; paccCMaTpUBaTh
rJ100aNbHBIE 9KOJOTMYECKHE MPOoOIeMbl COBPEMEHHOCTH, (HOPMHPOBATH

110 OTHOIICHHUIO K HUM CO6CTB€HHyIO IIO3HUIIHUIO

HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

Kon

1O BUOJIOI'UN

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

bnonornsa xak HayKa. JKuBnIe ccTeMBI U X HN3YUCHUC

1.1

1.2

CoBpemeHHass Ouonoruss — KOMIUIEKCHas Hayka. buonormueckue Hayku W
u3ydaemble HMH TpoOiembl. DyHIaMEeHTalbHbIC, NPUKIAJHBIE W TIOUCKOBBIC
HAYYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3nayenne Ouonoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTuHbel Mupa. lIpodeccun, cBsi3aHHbie ¢ Ouoyiorneld. 3HAUCHUE OWOJIOTHH B
MPAKTUYECKOH  JIEATEILHOCTH  YEJIOBEKAa: MEIUIIMHE, CEJIbCKOM  XO3SHCTBE,

MPOMBIINIJICHHOCTH, OXpAaHC IMPHUPOABI

JXKusble cucTteMbl Kak IMpeaMeT Hu3ydeHus Ouosoruu. CBOWCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTh, CIIOXKHOCTb U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTH, caMOOpraHu3alus,
CaMOBOCITPOU3BENICHUE, Pa3IPa)KUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy >KUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJIALNOHHO-BUIOBON, IKOCUCTEMHBIN (OMOreoleHOTHYECKUA),
6uocgepnsiit. [Iporeccel, mpoucxoasniye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU

xuBoro. JKu3Hp Kak (hopma CyIecTBOBaHUS MaTepPUU

1.3

Metonel  Ouonoruueckoil Hayku. HaOmrogenuwe, wu3MepeHue, 3KCHEPHUMEHT,
cucreMaru3anus, Metaananus. [IoHsaTHe 0 3aBHCHMON M HE3aBUCUMOW NEepEeMEHHOM.
[InanupoBanue »skcnepumenTta. llocTaHoBka u mpoBepka runore3. Hyneas
runore3a. [loHsTe BBIOOPKHM W €€ JTOCTOBEpPHOCTh. Pa30poc B OHMOIOTHYECKHX
naHHbIX. OlleHKa JOCTOBEPHOCTH TOJTYYCHHBIX Pe3yabTaToB. [IpHUMHBI MCKaKEHUS

PE3YJIbTATOB SKCIICPUMCHTA. IloHsTHE CTAaTUCTUYECKOIO TECTa




KneTka xak OMoIoruyeckasi CicTeMa

2.1

Knerka — CTpyKTypHO-(pYHKIIMOHAJIbHAS €IWHUIA >XKUBOro. McTopus OTKpHITUSA
kinetku. Paboter P. T'yka, A. JleBenryka. Kmerounass teopust (T. LlBann, M.
[netinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIIETOYHOW TEOPHH.

Metoabl MOJIEKYJISAPHONH M KJIETOYHOW OMOJIOTMH: MHUKPOCKOIUS, Xpomarorpadus,
a5eKTpohopes, METOI MEUECHBIX aTOMOB, TU(epeHIaTIbHOe HeHTPU(YTHpOBaHHUE,

KYJIbTUBHUPOBAHUE KIIETOK
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2.3

XUMUYECKUAN COCTaB KIIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPO3JIEMEHThL. Boa u eé€
pOJIb Kak pacTBOPHUTEINs, peareHTa, y4YacTH€ B CTPYKTYpUPOBAaHUU KIIETKH,
Teruioperynsauud. MuHepanbHble BEllecTBa KJIETKH, UX Ouosnoruyeckas poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

buonornveckue noaumepsl. benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTypHhI
6enkoBoil Mosekynbl. [lepBuuHast cTpykrypa Oenka, mentuaHas cBsi3b. BropuuHas,
TpeTH4Hasi, ueTBepTUYHAs CTPyKTyphl. JleHarypauus. CBolicTBa Oe€nKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIIUN OCIKOB.

VYrneBoabl. MoHocaxapuabl, Aucaxapujibl, OJMrocaxapujibl U IOJIHCAXapUBL.
OO0mmit mmaH  crTpoeHus HW  (U3HKO-XUMHUYECKHE  CBOICTBA  yIJIeBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlummmapl.  T'uppodunbHO-rHApodoOHBIE  cBoiicTBa. Kitaccudukanms aUmmuaos.
Tpurnuuepunsr, Qoconmunuap, BOCKH, CcTepouasl. buonmornueckue QyHKIUU
munuaoB. OO1ue cBoiicTBa OMOJOTUYECKMX MEMOpaH — TeKy4ecTh, CIOCOOHOCTh K
CaM03aMbIKAHHIO, TTOJIYIIPOHUILIAEMOCTb.

HyxneunoBbie kucnorsl. JHK wu PHK. Crpoenne HykI€MHOBBIX KHCIOT.
Hyxneotuapl. Ilpunmmn komriementapHoct. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiiHas cnupans. MectoHaxoxaeHue u oOuonorundeckue pynkuuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenue wmomnekynsl AT®. Makpospruueckue cBsizu B MoJiekyiae ATO.
buonoruueckue ¢ynxiuu AT®. BoccraHoBIEHHbIE MEPEHOCUUKH, UX (YHKIUHU B
kietke. CexkBennposanue /JHK.

CrpykTypHas Ouosnorusi: 6MoxuMuueckne u 6nodu3nyecKre UCcCiIeJ0BaHus CoCTaBa

Y TIPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJIEKYJT

Tunsl  kIETOK:  JyKapuoTHYecKass M Ipokapuornueckas.  CTpykTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMS KIETKH.

CtpoeHue mnpokapuoTHUecko KieTku. Kilerounass creHka OakTepuil M apXei.
OcobeHHOCTH CTpOeHHsT TeTepoTpodHOl W  aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenne u (GYyHKIMOHHPOBAHWUE OHYKApPHOTHUYECKOW KieTku. I[lmazmatuyeckas




MeMOpaHa (mrasmanemma). CTpykTypa Iuta3MaTHueckod memoOpanbl. Tpancmopt
BEIIECTB Yepe3 IIa3MaTHYECKyl0 MeMOpaHy: naccuBHBIN (nuddysus, odaery€nnas
muddy3us), akTUBHBIA (NMEPBUYHBIA M BTOPUYHBIA aAKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHIOLUTO3:
MUHONHKTO3, (aronuTo3. Dk301uTo3. Kierounas crenka. Ctpykrypa u (QyHKIHU
KJICTOYHOM CTEHKH pacTeHuil, IpuoOoB.

Hurtommazma. I[utozonb. Llutockener. JIBwkeHwe muToriazmbl. OpraHoubl
kieTkd. OgHOMeMOpaHHbIe OPraHOM bl KIETKH: 3HIoIuIa3Maruyeckas cethb (DI1C),
anmapatr ['oib/pKH, JU30COMBI, HMX CTpoeHHEe U (QyHKIuH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHou0B KiIeTKU. CTpOoeHHE TIpaHyISIPHOTO PETUKYIyMa.
Cunte3 pacTtBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [maakuid
(arpanymsipHbI)  SHAOIIa3MaTHUYEeCKU  peTHKyayM. CekperopHas (QyHKUIUS
anmapara ['onpxu. TpaHcnopT BEHIECTB B KJIETKE. BaKyonu pacTUTENbHBIX KIETOK.
Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOHJIPUU, TUIACTUIBI.

Ctpoenrne M (QYHKIMM MUTOXOHApPUM u miactul. llepBuyHbIe, BTOPUYHBIE H
CIJIO’KHBIC TUTACTH]IBI (DOTOCHHTE3UPYIOIINX 3YKAPUOT. XIJIOPOTUIACTHI, XPOMOILIACTEHI,
JICUKOILIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounsl kieTku CTpoeHne u  (QyHKIMH HeMeMOpaHHBIX
OpraHoujioB  kieTku. Pubocombl. MukpodunameHTsl. MBbIIIEYHBIE — KIETKH.
MuxkpotpyOouku. Kinerounsiii ientp. CTpoeHre U ABHKEHHE )KT'YTUKOB U PECHUYEK.
MuxkpoTtpy0Oouku uToruiasmsl. LleHTpuoss.

SAnpo. OOonouka siapa, XpOMaTHWH, KapuoIiasMma, SAPBIIIKH, HX CTPOCHUE H
¢bynkuuu. Snepusiii  G6enkoBblif  MaTpukc. IIpocTpaHcTBEHHOE pacmonoXeHue
XpoMoOcoM B UHTep(ha3HOM siipe. benku XpomMaTrnHa — TUCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK JSYKapuoT

(pacTuTeNbHOM, KMBOTHOM, I'PUOHOIT)

2.4

AcCUMWISIIIMSL ¥ TUCCUMHIIALUA — JABE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIA M TeTepoTpodHbI. YuacTHe KHUCIOpoJa B OOMEHHBIX
mpoueccax. OJHepreruyeckoe obecrnieueHue KieTku: mnpespameHne AT B
oOMeHHBIX Tporeccax. {OEpMEHTATHBHBIN XapakKTep peakluil KIECTOYHOTO
Metabonu3ma. DepMeHTH, HUX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHUCTBUA.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKHX Karajau3aTopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (EepMEHTaTHUBHBIX
peaxkuuil oT pa3IUuYHbIX PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHuueckux Bewlects B Kierke. dorocuHre3. Poib
XJloporjiactoB B mpouecce (ortocuHTe3a. CBeroBas M TEeMHOBas  (a3bl.

[IponykTuBHOCTH (QoTOCHHTE3a. BnusHHe pa3nuyHbIX (AKTOPOB Ha CKOPOCTb
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¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETHUKOB: HHUTPUPHUIUPYIOIIHNE
OakTepuH, XKene300aKTepuHu, CepoOAKTEepPHH, BOJIOPOJIHBIC OakTepuH. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHBIe oOpraHu3Mbl. Buasl Opoxenus. [IpogykTel OpokeHHS © HX
UCTOJb30BAHUE YEIOBEKOM. AHa’pOoOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEN OOJIC3HEH.

AdpoOHBIC OpraHU3MBbL. JTalbl YJHEPreTHUecKoro ooMeHa. [1oroTOBUTEIIBHBII JTAI.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETNICHHE TIIFOKO3bI.

buonornueckoe OKHUCIIEHHE, WIH KIETOYHOE JAblXxaHue. Poiab MUTOXOHIpUM B
nporeccax Ouosorudeckoro okucieHus. [{ukmnueckue peakunu. OKUCIUTENHLHOES
dbochopmwmpoBanue. [IpenmyriecTBa a’poOHOro MyTH OOMEHA BEIIECTB IEpe

aHadpoOHBIM. D(P(PEKTUBHOCTH IHEPTETHIECKOTO 0OMEHa

Peakuuu MarpuuHoro cuHre3a. IIpMHLIMI KOMIUIEMEHTAapHOCTHM B peaKLUAX
MaTpU4YHOro cuHTe3a. Peanuzanus HaciencTBeHHOM mHpopManuu. ['eHernueckuit
KoI, ero caoucrea. Tpanckpunuus — Marpuunbslid cuHTe3 PHK. IlpuHummsr
TPAHCKPUIILIUKA: KOMIUIEMEHTAPHOCTh, AaHTUIAPAJUIEIBbHOCTh, ACUMMETPUYHOCTb.
Tpancnsauus u e€ srambl. Yuactue TpaHcnoptHeix PHK B OmocunTese Oenka.
VYcnoust OmocunHte3a Oenka. KoampoBanume amuHOkucnor. Pomp pubocom B
OouocuHTe3e OenKa.

Opranuzanus reHoMa y NpOKapuoOT M dYKapHoT. Peryisnns akTUBHOCTH I'€HOB y
npokapuot. ['mmore3a omepona (®. XKako6, XK. Mano). Perymsmuss oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTounslii romeocTas.

Bupycel — HekierouHble (QOpMbI KHM3HM M oOiuratHele mapasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupycubie 3a0onieBaHus uenoBeka, XHBOTHbIX, pactenuil. CIIN, COVID-19,

conuaJibHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

2.6

Knerounsrnii nmuki, ero nepuoasl u perymsius. Uarepdaza u muto3. OcobeHHOCTH
MpoLIeCCOB, MpoTekalmux B uHTepdaze. IloaroroBka KIeTKH K JAEIEHUIO.
IIpecunteTnyeckuif (MOCTMUTOTUYECKHH), CUHTETHMYECKHH M MOCTCUHTETUYECKUH
(MpeMUTOTUYECKHIT) TEpHO/IbI UHTEP(A3HI.

Marpuunsiii  cunte3 JHK — permkanuda. Ilpuanuner perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATHBHBIM  CHHTE3,  AHTHUIAPAJUIEIBHOCTb.
Mexanusm perummkanuu JJTHK. Xpomocombl. Ctpoenne xpomocoMm. Temomepsl u
TenomMepasa. XpPOMOCOMHBI HabOp KJIETKHM — KapuoTul. JIMIUIOMAHBIA |
rarionIHbI  Habopsl  XpoMocoM. ['omosnorumusnble  xpomMocombl.  IlojoBbie
XPOMOCOMBI.

I[eJ'ICHI/Ie KJIICTKHU — MUTO3. CTaIlI/II/I MHUTO3a U MPOUCXOAAIINEC B HUX ITPOUECCCHI. Tunel




muto3a. Kapnokunes m nuroknses. buonornueckoe 3HaueHue mMuTo3a. Perymauus
MHUTOTHYECKOT0 UKJIa KIeTKH. [IporpammupyemMas KieTouHasi THOesb — arnonTos.

(DYHKHI/IOHaHBHaH I'CHOMHKA

OpFaHI/ISM Kak OMoJIorHYecKast CHCTEMa

3.1

3.2

OAHOKJIETOYHBIE, KOJOHUAJIbHbIE, MHOTOKJIETOYHbIE OPraHU3Mbl U MHOI'OTKaHEBbIE
OpraHU3MBI.

@DopMbl pa3MHOKEHHSI OpraHU3MOB: Oecroioe (BKJIK0Yasi BEr€TaTUBHOE) U MOJIOBOE.
Bunsl Gecrmonoro pa3sMHOXKEHHUS: IOYKOBAaHHWE, CIOPYJSAIMS, (parMeHTaIus,
KJIOHUPOBaHHUE.

[TonoBoe pazmuoxenue. llonoBbie kneTku, nian raMmersl. Meio3. Ctaguu menosa.
IToBenenue xpomocom B menose. Kpoccunrosep. bronornueckuii cMbIca Meno3a U
II0JIOBOIO ITporiecca. Meio3 U €ro MecTo B JKU3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzaponpimeBoe pazButue. l'ameroreHe3 y >KUBOTHBIX. llojioBble Jkemne3bl.
OO6pazoBanue U pa3BUTHE MOJNOBBIX KiIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U SMOPUOHAIBHOE pa3BUTHE IKUBOTHBIX.
Crioco0bl OTUIOIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTHE oOpraHu3MoB (oHToreHnes). Craguu 5>MOpuOreHesa
KHUBOTHBIX (Ha mpumepe Jsrymku). JpoOmnenue. Tumbl apobnenus. OcoGeHHOCTH
IpoOJIeHNsS MIICKOIUTAIOMIMX. 3apOBIIICBhIE JIMCTKH (TacTpyJsius). 3akiajka
OpPraHoB M TKAHE W3 3apOABIIIEBBIX JHUCTKOB. B3auMHOE BIMAHHE YacTeu
pa3BUBAIONIETOCS 3apo/ibliia (3IMOpHUOHATPHAS MHIYKIIHS). 3aK/IaKa TUIaHa CTPOCHUS
KUBOTHOTO Kak pe3yjibTaT HEPAPXMUECKUX B3aUMOJICHCTBUN TIeHOB. BnusHue Ha
SMOPHOHAJILHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKpYXKAIOIIEH Cpebl.

Poct u pa3Butne xuBoTHBIX. [locTaMOpuoHansHbl niepuoa. Ilpsmoe u Henpsamoe
pazButue. Pa3Butne c wmetamopdo3oMm y O€ClO3BOHOYHBIX W TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3HayeHUE MPSMOTO U HENPSIMOro Pa3BUTHUS, HX
pacnpocTpaHeHue B npupoje. Tumbl pocta )KUBOTHBIX. PaKTOPbI PETYIISIUU POCTA
KUBOTHBIX W 4enoBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHSA Y KUBOTHBIX U
yenoBeka. [leproabl OHTOreHe3a yenoBeka.

PazMHoxeHMe U pa3BuTHe pacTeHUd. 'ametoduTt u cnopodut. Meiio3 B )KU3HEHHOM
nukie pacrennii. O0pasoBaHue CIoOp B Mpolecce Melo3a. ['aMmeTroreHes y pacTeHui.
OmjonoTBOpeHNE W pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  J[BoiiHOe
OIJIOZIOTBOPEHHE Yy IBETKOBBIX pacTeHHil. OOpa3oBaHue M pa3BUTHE CEMEHHU.
MexaHu3MBbI PEryJsIIIUU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX

Hcropust cTaHOBIEHUS U Pa3BUTHUSL TEHETUKHU KakK HayKu. OCHOBHBIE T€HETHUYECKUE
MOHSATUS W  CHMBOJBL. [ 'OMOJIOTHYHBIE  XPOMOCOMBI,  aJUICJIbHBIE  TEHBI,

AJIbTCPHATUBHBIC IIPHU3HAKH, I[OMI/IHaHTHI)II\/'I n peuecanHHﬁ IMPpU3HAK, TOMO3HUI0Ta,




reTepo3UroTa, YMCTasl JIMHUS, TUOPUIBI, TeHOTHN, (GeHOTUur. OCHOBHBIE METOIbI

TCHETHKHU: THOPUI0JIOTUUECKUHN, IINTOJIOTHYECKUI, MOJIEKYIIPHO-TEHETUYECKUIA
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Monorubpunnoe ckpemuBanue. [lepBbliii 3akoH MeHnens — 3aK0H €IUHO00pa3Hs
rudpuoB nepsoro nokosieHus. [Ipasuno nomuHupoBanus. Bropoit 3axkon Mennens
— 3aKOH pacUIelJIeHUs IpHu3HaKoB. lluTosorndyeckne OCHOBBI MOHOTMOPHIHOTO
CKpeIlMBaHuA. [ MII0TE3a YNCTOTHI ramMer.

AHanuzupyrolee ckpeuiuBaHue. I[IpoMexyTOuHbBI XapakTep HaciaeJI0BaHUS.
Pacuienyienue npru3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

JurubpuaHoe ckpeunuBanue. Tpertuid 3akoH MeHIens — 3aKOH HE3aBHUCHMOTO
HacJleZIoBaHMsl IpU3HaKoB. LluTonornyeckre 0CHOBBI TUTMOPUIHOTO CKPELIMBAHNUS.
CueruienHoe HacienoBaHnue npusHakoB. PabGotrer T. Moprana. CueruieHHOE
HacJIeJOBaHUE F€HOB, HAPYIIEHHUE CLEIUIEHUS] MEXAY T€HaMU. XpOMOCOMHAas TEOPHsI
HACJIEICTBEHHOCTH.

I'enernka mnona. XpoOMOCOMHBIM MEXaHW3M OINpENCIICHUs Ioya. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBId M reTeporameTHsld mon. ['eHeTudeckas
CTPYKTypa HOJIOBBIX XpoMocoM. HacniejoBanue Npu3HaKkoB, CIEIIEHHBIX C [10JIOM.
I'enoTun kak nenoctHas cucreMa. [lnefioTponus — MHOKECTBEHHOE IEHCTBUE T'€HA.
MHO0K€eCTBEHHBIH AJIIEIIU3M. B3aumonencrsue HEaJIJICJIbHBIX TCHOB.

KommnemenrapHocts. Onuctas. [lonumepus

BzaumoneiicTBue reHotuna u cpeipl npu GopmupoBanun ¢enoruna. M3meHunBocTh
npu3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHBbIE IPU3HAKU. BHIBI W3MEHYMBOCTU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoaundukaoHHasi ©3MeHYMBOCTh. Posib cpenbl B (hopMupoBaHUK MOAN(DUKAMOHHON
n3MeHYMBOCTH. Hopma peakumm nprsHaka. BapuanuoHHBI pAI M BapUALMOHHAS
kpuBas (B. Moranncen). CoiictBa MOAN(DUKAITMIOHHON H3MEHUYNBOCTH.
I'enotunnyeckass n3MeHUUBOCTHb. (CBOMCTBA T'€HOTUIMHMYECKOM HM3MEHUMBOCTH. Buipl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MYTAIL[IOHHASL.

KomOunaruBHas n3MeHUMBOCTb. Meli03 1 I0JI0BOM MPOLIECC — OCHOBA KOMOWHATUBHON
M3MEHYMBOCTU. Ponb KOMOMHATHBHOW H3MEHUYMBOCTH B CO3JAHUH TE€HETUYECKOTO
pa3Ho00pa3zust B pezenax OJHOro BUA.

MyTanuroHHas W3MEHYMBOCTb. Buabl MyTaiuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAaHHbIE MYyTalUMHU. SlaepHble M LUTOIUIa3MaTHYECKHE
mytarmu. ComMaTtudeckue U MosioBble MyTaluu. [IpyyrHbI BOSHUKHOBEHUS! MYTAalUil.
MyTtareHsl ¥ UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO IPOLECCa.
3aKOH rOMOJIOTHYECKUX DPAI0B B HaciencTBeHHON m3menunBoctu (H.W. BaBuios).

BHCS[)IepHaSI N3MCHYHNBOCTDh U HACICACTBEHHOCTD

Kapuorun yenoseka. MexxayHapoiHas mporpaMMa HcciieI0BaHNs TeHOMa 4eJI0BeKa.
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MeToasl  M3ydeHUS] TEHETHKU 4YEJIOBEKa: TeHEATOTHMYeCKHid, OJM3HEIOBBIH,
LUTOT€HETUYECKUM, MOMYJISIHUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TE€HETHYECKH.
CoBpeMEHHOE  OMNpENENICHHEe TEHOTHUIA: IOJHOTC€HOMHOE  CEKBEHHpPOBAHUE,
FEHOTUIIMpOBaHuEe, B TOM uucie ¢ nomonipto [I[P-anammu3a. HacnenctBeHHbIe
3a0oyieBaHus 4YeloBeKa. | €HHbIE W XPOMOCOMHEIE OOJIE3HU uenoBeka. boiesHu c
HACJIEJICTBEHHOW MPEeAPaCHONOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOM T'E€HETHKU B
MPEIOTBPAIICHUN M JICUEHUH TEHETHYEeCKHX 3abosieBaHuii uenoBeka. CTBOJIOBBIC

KIICTKH

JlomecTukanusa U cenekius. 3apoxkKICHUe CEICKIMU U IoMecTuKanuu. Yuenue H..
BapuiioBa o 1meHTpax MpOMCXOXKIEHUS U MHOTOOOpa3us KyJIbTYpHBIX pacTeHui. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHH U MOPOJ KHUBOTHBIX. COpT, MOpOAA, IITAMM.
3aKOH rOMOJIOTMYECKHX PsIIOB B HacieacTBeHHON n3meHunBocty H.M. BaBunoga, ero
3HAYEHHE JUIS CENEKIIMOHHON PabOTHI.

Metoasl  ceneKUMOHHOW — paboThl. VICKycCTBEHHBIH  OTOOp: MAacCOBBIM U
VHIUBUYAJIbHBIN. Drarmsl KOMOMHAIIMOHHON CCJICKIIMH. UcnrpiTanue
MPOU3BOAUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIICHKU
(dbeHoTHa NOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKUHMOHHOW paOoThl. PapnannoHHBIA U
XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTalli y KyJbTYPHBIX ()OPM OPTraHU3MOB.
Hcnonp30BaHre T€HOMHOI'O PEJAKTUPOBAHHA M METOJ0B pekoMOuHaHTHbIX JIHK
JUTSI TIOJTYYEHHUSI HICXOAHOI0 MaTepuara Ajisi CEJICKIHH.

[omyyenne mnomumuionoB. BHyrpuBMmoBas ruOpuam3anms. bian3koponcTBeHHOE
CKpelIMBaHue, WM WHOpHIMHT. HepoacTBEHHOE CKpelMBaHue, WM ayTOPUIIHHT.
I'erepo3uc u ero npuumnbl. Mcnons3oBaHue rerepo3uca B cenekimu. OtaanéHHas
rubpummzaiys.  I[lpeomonenune Oecrutonuiss MEXKBUAOBBIX THUOpuAoB. JlocTmkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

OOBeKTHI, UCTIONb3yeMble B OMOTEXHOJIOTHH, — KJIETOUHbIE U TKAaHEBBIE KYIBTYPHI,
MHUKPOOPTaHU3MbI,  UX  XapaKTEPUCTHKA. TpagunmonHas  OMOTEXHOJIOTHS:
xXJeboneueHue, MOJTyYEHUE KHCJIOMOJIOUHBIX MPOYKTOB, BUHOJIEIIHE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTBHI MHUKPOOHOIOTMYECKHX TEXHOJOTHIA.
[TpouzBoacTBO Oenka, aMUHOKHUCIIOT M BUTAMUHOB. VICKyCCTBEHHOE OILIOAOTBOPEHHE.
PexoHCTpyKIIMS SHWLEKIETOK M KIOHMPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTALIMHU
sIIep KIIETOK.

XpoMOCOMHasi M T€HHas UWHXEHEpUsA. VICKYyCCTBEHHBIM CHHTE3 T€Ha U
KoHCTpyupoBanue pekomOuHaHTHBIX JIHK. [locTmkeHuss W  THepCHEKTHUBHI
XPOMOCOMHOW ¥  TE€HHOW  WHXXEHepuu. MeaunuHckue  OMOTEXHOJIOTHHU.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK




Cuctema 1 MHOTOOOpa3ue OpraHMueCcKoro Mupa

4.1

4.2

4.3

Bbuonorunueckoe pasHooOpasue opranuzMoB. CoBpeMEeHHasi CHCTEMa OPraHUYEeCKOTro
mupa. [lpuHnuner knaccuukamuu opraHu3MoB. OCHOBHBIE CHUCTEMAaTHUECKHE
IpYyIIIbI OPIraHU3MOB.

OCOOEHHOCTH CTPOEHUS M KHU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrUe
npotuctel. KomoHuaneHele opranusmbl. [[BukeHHE OJHOKIETOYHBIX OpPraHU3MOB:
amMEOOMHOE, KTYTUKOBOE, PECHHYHOE. 3alllUTa y OIHOKJIETOYHBIX OpPraHHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPIraHU3MOB. Taxkcucer

MHOrok1eTOYHblE pacTeHHs. B3auMOCBsA3b 4acTeld MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, opranbl U CHUCTEMBI OPraHOB MHOT'OKJIETOYHOI'O opraHuzma. OpraHusm Kak
enuHoe 1enoe. Tkanu pacteHuid. TUITBI pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHas,
IIOKPOBHAsl, MNpPOBOJSAIIAsA, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTPOCHMS,

(GYHKIUI 1 pacooKeHUs TKaHEel B OpraHax pacTeHUun

BereraruBHble U reHepaTHUBHbIE OpraHbl pacTeHUd. DyHKIMH OpPraHoB U CUCTEM
opranoB. Kapkac pacteHuil. /[BukeHHe€ MHOTOKJIETOYHBIX PACTEHU: TPONMU3MbI U
Hactuu. llorsjomenue BOMABI, YIJIEKUCIOIO Ta3a M MUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pactenuid. JIuddys3us ra3oB uepe3 MOBEPXHOCTh KIIETKH.
TpancnopTHele cuctembl pacTeHuil. Bblgenenue y pacrenuil. 3ammura  y
MHOT'OKJIETOYHBIX pacreHuid. Kyrtukyna. CpeacTtBa mnacCMBHOM M XMMHUYECKOU
3amUThl. OUTOHIUIEI.

PazgpaxkumocTs U perynauust y OpraHu3MoB. PazmpakumMocTe W peryisius y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€ BellleCcTBa M X 3HAUCHHE

4.5

MHOroKJIeTOYHbIE KMBOTHBIE. B3anMOCBS3b 4acTeid MHOTOKJIETOYHOI'O OopraHu3ma.
TKaHI/I, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJICTOUHOI'O OpraHu3Ma. OpFaHI/ISM KakK
CANHOC 1ICJIO0C. I'omeocras. Tkanu >KUBOTHBIX U YEI0BEKa. THIIhI dKUBOTHLIX TKAHCH:
OIIUTECIIMAIbHAA, COCAVMHUTCIIbHAA, MBINICYHAA, HCPBHAA. Ocobennoct CTpOCHUA,

(I)YHKI_II/Iﬁ " pacCIIOJIOKCHUS TKaHEeH B OpraHax XMBOTHBIX U YCJIOBCKA

4.6

Opranbel ¥ CHUCTEMBl OPraHOB XHUBOTHbIX. (DYHKIMU OpPraHOB M CHUCTEM OpPTaHOB.
Omnopa Tena oprann3MoB. CKeIEeTbl OHOKIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyxHblii 1 BHyTpeHHHH ckeneT. CTpOEHUE U TUIIBI COEIUHEHUS KOCTEH.
JIBU>KeHHE  MHOTOKJIETOYHBIX  JKMBOTHBIX. [IluTanume >kuBOTHBIX. [luTanue
MMO3BOHOYHBIX >KUBOTHBIX. J[pIxaHue >kuBOTHBIX. KokHoe npixanue. KabepHoe u
JETOYHOE JIBIXaHHUE.

JlbIxaHNe TIO3BOHOYHBIX JKUBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
MTO3BOHOYHBIX )KMBOTHBIX. J[pIXaTenbHas cuctemMa yenoBeka. MexaHnusm BeHTHIISALUU

JETKMX y NTUL ¥ MIIEKOMUTAOMMX. TpaHCIIOPT BEUIECTB Y OPraHU3MOB. TpaHCIopT




5.1

5.2

5.3
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BELIECTB Yy KMBOTHBIX. KpoBeHOCHas cucrteMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX XHUBOTHBIX. Kpyru kpoBooOpaiieHus. JBOIIOLMOHHBIE YCIOKHEHUS
CTPOCHHMSI KPOBEHOCHOM CHCTEMBl II0O3BOHOYHBIX JKMBOTHBIX. Bbinenenue y
OpraHusmoB. Beinenenue y kMBOTHBIX. CoOKpaTHTENbHblE Bakyoau. Oprasel
BblieneHUs. CBsI3b IOJIOCTH Tella ¢ KPOBEHOCHOW M BBIACIUTEIBHOW CHCTEMaMHU.
Boiaenenue y mo3BOHOYHBIX >KMBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX KHUBOTHBIX.
IToKpOBBI ¥ UX IPOU3BOHBIE.

Pa3npaxxuMocTh M peryisiuus y OpraHu3MoB. Pa3zgpakumMocTb y OZHOKIETOYHBIX
opranu3moB. Takcucel. Pa3gpaxuMocTh U peryisanus y MHOTOKJIETOYHBIX PACTCHUIA.
PocroBele BemecTBa U X 3HAaYCHUE.

HepBHas cuctema u peduekTopHas peryisuus y MHOTOKJIETOYHBIX YKMBOTHBIX.
HepBhas cucrema u €€ OTAEnbl. DBONIOLUOHHOE YCIIOKHEHHE CTPOCHHUS HEPBHOU
CUCTEMBI y KUBOTHBIX.

PazpaGorka anroputMoB U mporpamMm Uit 3G (GeKTUBHONW (YHKIHOHATHHON
aHHOTaLUU T€HOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB

MHUKPOOPraHu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKaA
OpraHI/IBM YCJIOBCKA MU €TI0 310POBLEC

Opranel U cucTEMBI OpPraHoB 4esnaoBeka. OTnensl MOJOBHOIO MO3ra MO3BOHOYHBIX
XKHUBOTHBIX. Pedexc u peduekropHas ayra. besycioBHbIE U yCIOBHBIE PE(ICKCHI.
I'ymopanbHas peryniduus U 3HIOKPUHHAs CUCTEMa >KMBOTHBIX M 4esioBeka. JKenesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBre TOPMOHOB. B3auMOCBsA3b HEPBHOMI
U DSHAOKPMHHOM cucreM. ['mnoramamo-runogusapHas cucrema. Pedaexc u

pednexropHas ayra. besycioBHbie U yCiIOBHBIE pedIeKChI

3ammra opraHusMa ot Oone3Hed. MMmyHHas cuctema uenoBeka. Kierounslid u
FYMOpaJbHBIA HMMMYHHUTET. Bpoxn€HHbIH, npHOOpeTEHHBIN crenupuyecKuit
UMMyHHUTET.  Teopusi  KJIOHaNbHO-CeNeKTUBHOrO  uMmmyHuTera  (IL.Dpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHU3MOB. Pomb
BPOX/IEHHOIO UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KposeHnocHas cuctema u €€ opransl. Cepaue, KpOBEHOCHBIE COCYbI U KpoBb. Kpyrn
KpoBooOparnieHusi. Pabora cepamna u e€ perymnsius

Z[LIXE[HI/IC YCJIOBCKaA. I[Hq)(by:’»l/lf{ ra3oB 4Epe3 IMOBCPXHOCTH KIICTKH. I[BIX&TGHBH&H
cucreMma YCJIO0BCKa. I[BIX&TGJ'IBH&SI MMOBCPXHOCTh. Pel"}IJ'IfIIII/Iﬂ JbIXaHW4.

JlpixaTenpHbIe 00BEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CuCTeéMa 4YCJIOBCKaA. OT)IeJ'II)I IMUIICBAPUTECIIBHOTO  TpaKTa.

HI/IH_ICBapI/ITeJILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC 1 BHYTPHUKIICTOYHOC MUIICBAPCHNUC

5.6

[TokpoBel u wux mnpowusBoaHsle. Opransl BblaeneHus. Ilouku. CrpoenHue u

¢yHkuroHMpOoBaHUE HeppoHa. DUIBTpAIM, CEKpelUs U 00paTHOE BCAChIBAaHUE KaK




MeXaHU3MBbI paboThI OpraHoB BelAeneHus. OOpazoBaHUe MOYH y YeTIOBEKa

5.7

6.1

6.2

,HBI/I)KCHI/IG JenoBeKa: MplmedyHas cucrema. CKeJeTHBIC MBIIINBI KW HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazBuTtue xnu3HU Ha 3emie

OpomonmonHas Teopust Y. lapeuna. Ilpeanocbuiku BO3HUKHOBEHHS JapBUHHU3MA.
JKusHp u HayyHas nesrensHOCTh Y. JlapBuHa.

JiBrkyuye cwibl 3Bojrouuu BUAoB 1o Y. JlapBuHy (BBICOKAas HMHTEHCUBHOCTh
pa3sMHOXEHHs  OpPraHU3MOB, HACIEICTBEHHAas  W3MEHYMBOCTb, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTnyecko Teopuu HBomonuu (CTD). HeiitpanbHas Tteopus
sBomtorui. COBpeMEHHasi HBOJIOLMOHHAs OMOJIOTHs. 3HAYEHHE SBOJIIOLMOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[Tonmynsnus Kak 37eMeHTapHas eAnHuIa 3BoTonund. CoBpeMEHHbIE METO/1bl OLIEHKU
TeHETUYECKOro pa3sHooOpa3usit U CTPYKTYpbl monyisiuuid. M3menenue reHodoHza
MOMYJISIIMM  KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOTrO
paBHoBecust [xx. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOPbl (IBMXKYILME CHUJIbI) SBOJIIOLMU. MyTalMOHHBIA Ipolecc.
KomOuHaTuBHass M3MeHYMBOCTb. Jlpeli reHoB — ciydaiiHble HEHalpaBJIEHHBIE
W3MEHEHHsT YacTOT aenedl B momymsnusx. Oddekr ocHoBarems. Murpanmu.
M3onmsaumst momynsinuid:  reorpaduueckas (IpOCTpaHCTBEHHas), OMOJIOrHYecKas
(penpoayKTHBHAS).

EctectBenHblil 0TOOp — HampaBisitoIIui GakTop 3BosOIHH. DOPMBI €CTECTBEHHOTO
oTOopa: JBWXYIIUH, CTaOWIM3HPYIOIIMNA, pa3pblBalOIIMK  (AM3PYHNTUBHBIN).
[TonoBoit oT60D.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPOIBOIIOIMH. Bo3HUKHOBEHNE
npucnocoOaeHuit y opranu3moB. Apomopdo3bl M uauoagantauuu. I[Ipumepsr
npucrnocoOaeHuit y  opranu3mMoB.  OTHOCUTENBHOCTh  MPHUCHOCOOJIEHHOCTH
OpPraHU3MOB.

Bun, ero «kputepum U CTpyKTypa. BumooOpazoBaHue Kak  pe3ynbTaT
MUKpO3BOJtoLMU. M3omsuus — kioueBoil (aktop BumooOpazoBanus. I[lytu u
CrocoObl BUJI000Pa30BaHUs: ajjionaTpuueckoe (reorpaduyeckoe), CUMIIaTPUUECKOe
(aKONOTHYECKOE), «MTHOBEHHOE» (monumuionaAn3anus, rudpuan3anus).
JUINTENbHOCTD 3BOJIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO00pa3usl.

Ponb 3BOMIONMOHHON OHOJOTMM B pa3paboOTKe HAayuHbIX METO/J0B COXpaHEHHS
6uopazHooOpasus. MUKpOIBOJIOLUS M KOAIBOJIOIMS MApa3suTOB U HMX XO35€B.

MexaHu3mbl GOPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHUKAM M CHIOCOOBI OGOPHOBI €




Hell

6.3

6.4

Meroasl u3ydeHus MakpodBomonuu. [laneoHTONOrHYeCKHe METOMbl W3YyYeHHS
sBomtorun. [lepexoanbie GopMbl U PUITIOTEHETUYECKHUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue meronsl u3ydenus spomonuu. CpaBHenue (iopsl u (ayHbl
MaTepuKoOB U OCTpoBOB. buoreorpaduyeckne obmactu 3emiun. Bumsl-sHneMukn u
PEIHMKTBI.

OMOpHOJIOTHUECKHE U CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOAbl  H3Y4eHUs
HBOJIOIUH. [ eHETHYeCKHe MEXaHWU3Mbl OHBOJIOIHMH OHTOICHE3a M TIOSBJICHUS
IBOJIOLMOHHBIX ~ HOBIIECTB.  ['OMONOTMYHBIE W aHAJOTMYHBIE  OPraHBbI.
PynumeHTapable  opraHsl | aTaBU3MBI. MonekynspHO-TeHeTHYECKuE,
OMOXMMHUYECKHE U MaTeMaTHYECKHE METOJIbl M3YUEHUS IBOJIONHMH. | OMOIOrnyHbIC
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOT€HETHUECKUX JICPEBBEB.
XpOMOCOMHBIE MYTallUU U 3BOJIIOLMSI TCHOMOB.

OOmue 3akoHOMEpPHOCTH (IpaBuia) HBoitonuH. HeoOpaTUMOCTh 3BOIIOLUU.

AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIIOLUU

HayuHble runoressl MpOUCXOXKACHUS KU3HU Ha 3emiie. AOMOreHe3 U NaHCIepMHusl.
JloHayuHble TPECTABICHUS O 3apOXKJIEHUU KHU3HU (KpeanuoHusMm). ['umoresa
IIOCTOSIHHOTO CaMO3apOKJIE€HUS KU3HU U €€ onpoBepxkeHue onbitamu D. Penu, JI.
Cnannanuany, JI. ITacrepa. IlporcxoxaeHue )Ku3Hu U acTpOOUOIIOTHSL.

OcHoBHblE 3Tambl HeopraHudeckoi spomtonuu. llnanerapnas (reosiornyeckas)
3BOJIIOLIMSL. XUMUYEcKasi 3BONIONUSA. AOMOTEHHBIM CUHTE3 OPraHUYECKUX BEILIECTB
u3 Heopranuueckux. OmbiT C. Mumnepa u I'. FOpu. OGpa3oBanue moiuMepoB u3
MoHOMepoB. Koanepsatnas runore3a A.Md. Omnapuna, rumoresa HNEPBHYHOTO
oynboHa J[x. Xonzaelina, renerndeckas runotesa I'. Mémnepa. Pu6osumsl (T. Yek) u
runore3a «vmupa PHK» V. I'mnbepra. ®opmupoBanue MemMOpaH U BO3ZHUKHOBEHUE
IIPOTOKJIETKH.

Hctopusa 3emmm u meronbl €€ usydeHus. VckonmaeMble OpraHMYECKHE OCTATKH.
I'eoxpononorust u e€ wmeronpl. OTHOCHTENbHAasE M aOCONIIOTHAS TEOXPOHOJIOTHSL.
I'eoxpoHonoruyueckas 1Kasa: 0HbI, Ipbl, HEPUOJIBL, JTTOXH.

HavanpHble aTanbl opraHudeckoi 3Boitonuu. [losBieHMe M SBOMIOLMS NEPBBIX
KJICTOK. OBOMIOIMA  MeTabonu3ma. BO3HUKHOBEHHME  TEPBBIX  HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIJIEHKN KaK aHaJoOr MEpBbIX Ha 3emiie COOOIIEeCTB.
CrpomaTonutsl. [IpokaprnoTsl 1 3yKapHOTHI.

[Tpoucxoxxaenue d>ykapuoT (CUMOMOTreHe3). OBOJIOLMOHHOE MPOUCXOXKIACHUE
BUpYycoB. lIpoucxoxkneHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl BOTIOIUY BhICHINX pacTeHui. OCHOBHBIE apoMOp(O3bl pacTEHUH.

Beixon pacrenuii Ha cymy. IlosBieHue CIOpOBBIX pAacTEHH M 3aBOEBAaHME MMH




cym. CemeHHble pacTeHus. [Iporcxok1eHne BETKOBBIX pacTEHUI.

OCHOBHBIE ITaITbI YBOJIOLUU KUBOTHOTO MUpa. OCHOBHBIE apOMOP(}HO3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX THUIIOB. [lepBbie
XOpJOBbI€ KUBOTHBIE. JKH3HB B BojE. DBOOLMS MMO3BOHOUYHBIX. lIponcxoxaenue
ampuOnii m pentwmid. [IpoucxoxkneHne MIEKOMUTAOMMX ¥ OTUI. [IpuHIMI
KIoueBoro  apomopdosa. OcBoeHue OeCrO3BOHOYHBIMH UM MTO3BOHOYHBIMU
YKUBOTHBIMU CYIIH.

Pazputue *xu3Hu Ha 3emiie MO 3paM U MEPUOJIaM: apXeu, MPOTEepPO30M, MaeO30M,
Me3030H, KaifHo30i. O0Ias XxapaKTepuCTHKa KIIMMaTa U Ie0JIOTHYSCKUX MPOIIECCOB.
[TosiBneHue 1 pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIIe00pa30BaHUE: €O YCIOBUS U
BJIUSTHUE HA ra30BbIid COCTaB aTMOC(EpHI.

MaccoBble BbBIMHUpaHUsI — 5SKOJIOTMYECKME Kpu3uchl npouuioro. llpuumubl un
CIIEICTBUSL MAaccCOBBIX BbIMHpaHUN. COBpEMEHHBIH SKOJIOTMYECKUH KpPU3HUC, €ro

0CO0EHHOCTH

6.5

Pasnenst w 3amaum  anTpomosiornd. Mertoasl aHTpomnosoruu. CraHOBIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH YeroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoacTBO 4enoBeKa € JKMBOTHBIMU. CHCTEMAaTHYECKOE TIOJOKEHHE YeJIOBEKa.
CBugerenbcTBa  CXOJCTBA  YE€JIOBEKAa  C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0TIOTO-OMOXUMUYECKHE,
noBesieHueckue. OTIu4Ms YesloBeKa OT KUBOTHBIX. [IpAMOXO0XKJIE€HHE U KOMILIEKC
CBA3aHHBIX C HUM MpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra WU BTOPOW CHUTHAJIBHOMN
CUCTEMBI.

JBuwxymue cwibl  (pakTopbl) aHTPONOreHe3a: OHOJOTUYECKUE, COLUaIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLMANIbHBIX (DPAKTOPOB B aHTPOIOI€HE3E.
OCHOBHBIE CTaZMM AHTPONOreHe3a. ABCTPAJONUTEKH — JBYHOTHE INPEAKHU JIIOJACH.
UYenoBek ymenbli, IEPBbIE U3TOTOBIEHUS OPYAUN Tpyaa. YenoBek NpAMOXOIAIUN U
MIePBBIN BBIXOJ JItO/AeH 3a mpenensl Adpuku. YenoBek reiaenboeprckuii — oomui
IIPEIOK  HEAHJEPTAIBCKOIO UEIOBEKa M 4eloBeKa pasyMmHoro. Yenosek
HEaHJIEPTAIbCKUNA KaK BHJ JIOJEH XOJOJHOTO KiauMmaTta. YenoBek pa3yMHbIN
COBPEMEHHOT0 THUIIA, IEHUCOBCKHUI YEJIOBEK, OCBOEHHUE KOHTUHEHTOB 3a IMpeJelaMu
Adpuxn.

DOBOJIIOLIUS  COBPEMEHHOI0 4YelloBeKa. ECTeCTBEHHbI 0TOOp B  MOMYISLMIX
yenoBeka. MyTalMoOHHBIA Mporece U nonuMop¢usM. IlomynsiuoHHBIE BOJIHBL,
npeiid reHoB, mMurpanus U «PEGEKT OCHOBATES» B IMOMYJAIMSIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. llonatne o pace. bonpmme pacel:  €BpoIeoHIHAs
(eBpa3uiickas), aBCTpao-HErpouHas (3KBaTOpUaIbHasi), MOHTOJIOMAHAS (a3UaTCKO-

aMmepuKaHckasi). Bpems u myTum pacceieHusi 4deloBeKa MO IutaHeTe. EaumHCTBO




yenoBeyecknx pac. Hayunas HecocTosTenbHOCTh pacu3Ma. llpucnocoOneHHOCTh
YeJI0BeKa K pasHBbIM YCIOBHUSAM OKpYXKawulied cpensl. BiusHue reorpaduyeckoit

cpensl u apeiida reHoB Ha MOPQOIIOTHio U (U3HOJIOTHIO YeTOBEKa

OKOCHCTEMEI U IMPpUCYNKUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUU C IPYTUMH HayKaMHU.
Mertoabl  skonoruu. IloneBble HaOmoAEHUsA. OKCIEPUMEHTbl B JKOJIOTUU:
OpUpPOJHbIE W JlabopaTropHble. MoJenupoBaHue B 3KOJOTMM. MOHHUTOPUHT

OKpYKaroIel Cpe/Ibl: TOKAIBHBIN, pErHOHAIBHBIN U TJI00aTbHBIN

7.2

Okonornyeckue (akTopsl M 3aKOHOMEpPHOCTH uX jedcTBus. Knaccudpukanus
HKOJIOTHYECKUX (DaKTOPOB: aOMOTHUECKUE, OMOTHYECKHE, aHTponoreHHsie. Oomue
3aKOHOMEPHOCTH JIeHCTBHs 3Kojoruuyeckux ¢axrtopos. [IpaBuno mmuHumyma (K.
[npenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT Kak sKojormueckuii ¢akrop. JlelcTBre pa3HBIX
YYaCTKOB COJIHEYHOIO CIIEKTPa Ha OPraHU3Mbl. JKOJIOIMYECKHUE IPYIIIBl PACTCHUN U
YKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUrHalIbHAsA pojb cBeTa. POTONEPUOAN3M.
Temmepatypa kak sxomorudeckuii paxrop. [leiictBue TemmnepaTypbl Ha OpPraHU3MBI.
[ToiiknnoTepMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpPraHU3MBI.

BrnaxHocte kak  3komormyeckuii  ¢dakrop. Ilpucmocobnenuss pacteHud K
NoJIepKaHuio BogHoro Oanmanca. Kiaccudukaius pacTeHuil 0 OTHOLICHHUIO K BOJIE.
[IpucnocobeHus >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAsd,
ryOuHHAass ~ TOANOYBEHHAs,  BHYTPHOPraHU3MEHHas. PU3NKO-XUMUYECKUE
0COOEHHOCTH cpeji 00MTaHus opraHu3MoB. [IpucnocobieHus opraHu3MoB K JKM3HU
B Pa3HBIX Cpelax.

buonornueckue purMmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOJUYHBIE
putMbl. [IpHcrocoOIeHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBHH
AKU3HU.

XKuznennoie Qopmbl opranusmoB. Ilonarue o xusHeHHOU ¢opme. JKuU3HEHHbIE
¢dbopMBl pacTeHMii: JepeBbs, KYCTapHHMKH, KYCTapHMUYKH, MHOTOJIETHHE TpPaBbl,
oJHOJeTHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’3poOuoHTHI. OCOOEHHOCTH CTPOECHMS U 00pa3a )KU3HU.

buotnueckue dakropel. Buapl OHOTHYECKUX B3aMMOJECHCTBHI: KOHKYPEHIIHS,
XHUITHUYECTBO, cuMOM03 M ero ¢opmel. Ilapazutusm, koomepauus, MyTyaslu3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue

B3auMoJeiicTBus  (Tommyeckue,  ¢opuueckue,  QpaOpuueckue).  3HaueHUE




OMOTHYECKUX B3aMMOCHCTBHIH /7Sl CYILIECTBOBAHHS OPraHU3MOB B CpeJie OOMTaHUSI.

IIpuHIUII KOHKYPEHTHOTO UCKIIIOUECHUS

7.3

7.4

DKOJIOTUYECKHE XapaKTepUCTUKH momyssauuu. [lomymanus kak OHoJOrHYecKas
cucrema. Ponb HEOmHOpPOTHOCTH cpenbl, (pu3mdeckux OaphbepoB MU OCOOCHHOCTEH
OMOJOTUM BHUJIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphI MOMYJISIHIL.
OcCHOBHBIE TIOKa3aTelyd IMOMYJALMH: YHCICHHOCTh, IUIOTHOCTh, BO3pacTHas H
I10JIOBAsi CTPYKTYpa, PO’KIAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpaLIUSL.
Okojorudeckass CTpykrypa mnonyiasuuud. OIlLleHKa 4YHMCIEHHOCTH —IOIMYJISLHUU.
JluHaMuka nomynsinuu U €€ peryysanus. bHOTHYeCKHMi NOTEeHUWald MOIYJISIIUY.
MopenupoBanue IUHAMHUKHU MONYyJAnuU. KpuBble pocTa YMCIEHHOCTU MOIYJISLINH.
KpuBbie BbDKMBaHUSA. Perymsinusi YMCICHHOCTH TOMYJSIUNA: poib (PaKTOpOB,
3aBUCSILUX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJOTUYECKHE CTPATErMHU BUIOB (I- U
K-cTparerun).

[Tonstue 006 3Kxomoruyeckoil Humie Buga. Mectoobutanue. MHOTOMEpHas MOJENb
skonornyeckor HumM Jx.M. XarunHcoHa. Pa3Meprsl 3KOJIOrMYECKOM HHIIN.
[loTeHunanpHas ¥ peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeanbsl BUJIOB. BUibl U UX )KM3HEHHBIE CTPATErUU.
3aKOHOMEPHOCTH TOBEACHUS M MHUIpaluid >KMBOTHBIX. buosormdyeckue MHBa3UU

YyKEPOJHBIX BUJIOB

CooOmiectBa opranu3mMoB. buorneHos u ero crpykrypa. CBsi3u MeXIy OpraHu3mMamu
B OuoueHose. OxkocucreMa Kak oTkpeitas cucrema (A.Jx. Tencunm).
@DyHKIMOHANbHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpoduyeckue nenu u cetu. AOuoTruyeckue
omoku skocucteM. [TouBbl W Wbl B KOocHcTeMax. KpyroBOpoT BEIIECTB M MOTOK
SHEPTUHU B DKOCUCTEME.

OcCHOBHBIE MOKa3aTeIN HKOCUCTEMbl. buomacca M mpoayKIMs. DKOJOTHMUYECKHUE
MUPaMUIbI YUCell, OMOMACCHl U SHEPTHUH.

HampaBnenHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKmeccuu. llepBuuHble H
BTOPHYHBIE CYKIIECCUH U WX TPHUYUHBI. AHTPOIIOTEHHBIE BO3JCHCTBHS HAa CYKIIECCHH.
KnumakcHoe coobmiectBo. bropaznooOpasue M MOJHOTa KPyroBopoTa BELIECTB —
OCHOBA YCTOMUYMBOCTH COOOIIIECTB.

[IpuponHble SKOCHCTEMBI. AHTPOIOTEHHBIE JKOCHCTEMBL.  ATPOIKOCHUCTEMA.
ArpornieHo3. Pazmiuust Mex 1y aHTPOTIOTeHHBIMH U IPUPOTHBIMU SKOCUCTEMaMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozckas ¢umopa u
¢ayna. CuHanTponu3auusi ropojckoil ¢aynsl. buonornyeckoe u Xo3sHCTBEHHOE
3HaYCHHWE arpodKOCHCTEM H YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

HepeHoc OHCPIrur MU BCIICCTB MCKAY CMCKHBIMU 3KOCHUCTCMAMMH. Y CTOMYHBOCTh




OpraHu3mMosB, HOHy.]ISILIPIfI 1 3KOCHUCTEM B YCJIOBHUAX CCTCCTBCHHBIX U AHTPOIMOTI'CHHBIX

BO3JEUCTBUN

buochepa — oOmennanerapHas o0ojouka 3emiid, TI€ CYIIECTBYET WIIU

cyuiecTBoBaina xu3Hb. Yuenue B.M. Bepuanckoro o 6uochepe. Obmactu Guochepst

u e€ cocrtaB. JKuBoe BemecTBo Ouocepsl U ero PyHKIUH.

3aKkOHOMEPHOCTH cymiecTBoBaHUsA Ouocheprl. OcobeHHOCTH Ouocdepbl Kak

rino0anbHOM sKocucTeMbl. [lMHaMuveckoe paBHOBecre B Ouocdepe. KpyroBoporst

BEIIECTB M OMOT€OXMMHUYECKHE IUKIIBI (Yriaepona, a3ora). PUTMHYHOCTD SBICHUA B
7.5 6uocdepe.

3onanbHOCT Ouochepnl. [lonstue o OGwmome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,

XBOWHBIE JIeca, CMEIIAHHbIE U MIMPOKOIMCTBEHHBIC JIeCa, CTeIH, CAaBaHHbI, TyCThIHH,

TPONIMYECKUE JIeCca, BBICOKOropbs. Kimmar, pacTUTENbHBIA W KUBOTHBIA MHD

OMOMOB CYIIIH.

Ctpykrypa ¥ (YHKIHUS >KUBBIX CHCTEM, OILEHKa HMX PECypCHOro MOTEHIUana |

onochepHbIX PYHKIIHN

DKOJIOTUYECKHEe KPU3NUChI W WX NPUYMHBL. Bo3melicTBue uenoBeka Ha Ouocdepy.

3arpsi3sHeHuEe BO3MYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HEHUE BOJHOU CPEJbl.

Oxpana BoaHbBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.

W3meHnenue knumara.

AHTpOIIOTEHHOE BO3JEHCTBUE HA PACTUTENbHBIN M >KUBOTHBIM Mup. OxpaHa
7.6 pPaCTHTEIHFHOTO W JKUBOTHOTO Mupa. OCHOBHBIC NPHUHIMIBI OXPAHBI MPUPOIBL

Kpacupie kuuru. Oco0o oxpansemble mnpupognsie Tepputopun (OOIIT).

Boranmnueckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHBIE TPUHIMIIBI YCTOWYMBOTO PA3BUTHS UYEIOBEUECTBA W MPHUPOJIBL

ParmonanbHO€ TPUPOIOTIONB30BaHUE U COXPAaHEHNE OMOJIOTHIECKOTO pa3HO00pasus

3eminn

YUYEBHO-METO/IMYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IS
YUEHUKA

1. Kamenckuit A.A., Kacmepckas E.K., CuornazoB B.U. buonorus (6a3oBbiii
ypoBenb) 10 knacc UzpatensctBo «IIpocsenienuer, 2020, 2021

2. Kamenckuit A.A., Kacmepckas E.K., CuBormazoB B.W. buonorus (6a3oBbiii
ypoBeHb) 11 knacc U3parensctBo «IIpocBemenuer, 2021, 2022

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA




1. Kamenckuii A.A., Kacnepckas E.K., CuormazoB B.M. buonorus (6a30Bbiii
ypoBeHb) 10 kinacc UznarenbctBo «Ilpocsemenuey, 2020, 2021

2. Kamenckuit A.A., Kacmepckas E.K., CuBormazoB B.W. buonorus (06a3oBbiii
ypoBeHb) 11 kimacc UznarenbctBo «Ilpoceemenuey, 2021, 2022

3. buonorus Iloypounsie pazpadotku 10-11 xnacc. B.B. ITaceunuk, I'.I'. [1IBenos,
T.M. EdumoBa, YueOHOe mocobue mis 001eo0pa3oBaTeIbHbIX OpPTraHU3aIIMi.
ba3oBblil ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETHU
HNHTEPHET

1.buonorus. Kpeatusnsie ypoku https://vk.com/biolog 100?from=groups

2. Mudoypok https://infourok.ru/

3. Xumust 51 OunoJiorusl. Heckyunbie YPOKH

https://vk.com/himichka jane?from=groups

4. bu6bmnoreka LHOK https://Monypoku.pd/
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