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st ooyyatromuxest 10-11 knaccoB

ceno Ilerpokamenckoe, 2026r.



MOSCHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke TporpaMmbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICJICHUs] TOJAXO0J0B K (OPMHUPOBAHHUIO COJIEPKAHUS YYEOHOro mpeaMeTa
«buonorusn»  coctaBwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIGHHOCTH  II€JIeH, COJIep)KaHUs, pe3yIbTaToB OOydeHUs U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB, MOJOXKEHHUS 00 OOIIUX LEISIX U
MPUHITUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii ®denepanuu, a TaKkKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI M 0OCCIICUCHUH
CYIIIECTBOBAHMSI YeIOBEeYeCKOTro o0rmecTBa. COrslacHO Ha3BaHHBIM ITOJIOKCHHSM,
OTpeJieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Aa€T MpEJCTaBICHUE O IEsiX, 00 oOuei
cTpareruu OOy4eHHs, BOCHHUTAHUS U PAa3BUTHA, OOYYAIOUIUXCS CpPEJICTBAMHU
yueOHOoro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
CoIep)KaHUe, €ro CTPYKTypy, pacupeneiieHHe I0 pasnejaM H  TeMmaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YUYEHUsI YYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B mporpamme 1o OWONOTMM TakXe YUYMUTHIBAIOTCS TPEOOBAaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOMN
JEATeIbHOCTH/YU4eOHbIX JIEUCTBUM, OOYYaIOMIMXCS 1O OCBOCHHUIO COJEPKAHUS
OMOJIOTMYECKOT0 00pa30BaHMUS.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peai30BaH
TPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOrWu, Ojarojaps 4emMy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPAa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIN JIMYHOCTH, SKOJIOTHICCKOTO MBIIUICHHS, TPEACTABICHUH O 3JI0POBOM

oOpa3e >XKM3HM M OEpeKHBIM OTHOIIECHUEM K OKpYKAloIeH MPUPOIHOU cpere.



[ToaTomy Hapsiy ¢ u3ydyeHUEM OOIIEOMOIOTHYECKUX TEOPHil, a TakkKe 3HAHUHU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MPOTrpaMMe MO OMOJIOTMH YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOM >KU3HU AJISl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4HcCie: NPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIEBaHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOTo TOBEACHUS B OKpYXKAIOIIEW NPUPOTHOM Cpene, aHaau3a
BJIMSIHUSL XO3SMCTBEHHOW JESITEIBHOCTH YEJIOBEKAa HAa COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAIHON HAIIPABICHHOCTH
yueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO OOeCeUeHUs
YCIIOBUH sl pEIIEHUs] OJJHOM U3 aKTyaJlbHBIX 3ajau IIKOJIbHOIO0 OMOJOrHYECKOro
oOpa3oBaHus, KoTOpass mpeanonaraeT (OpPMHUPOBAHHE Y  OOyYAIOIIMXCA
CIIOCOOHOCTH aJaNTHPOBAThCS K H3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHe cpemHero ooémero oOpa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (GOPMUPOBAHUSA
(yHKUHMOHAIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30MacHOro odpasa
KU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, [IEHHOCTHOTO OTHOILLEHUS K KUBOM Mpupoe
Y YEJIOBEKY.

bonpmioe 3HaueHne OMOIOTHA UMEET TAKXKe /ISl PEUICHHs] BOCITUTATEIbHBIX
U Ppa3BUBAIOLIMX 3aJad CpeAHero oOmero o0pa3oBaHMs, COLMATU3ALUU
oOyuaronuxcs. M3ydenune 6uonorun odecrneynBaeT ycioBus st (POPMUPOBAHUS
UHTEIJICKTYaJIbHBIX, KOMMYHUKAIIUOHHBIX ¥  HWH(POPMALMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpaluy OMOJIOTUYECKUX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU

u reorpaduu. Ha3BaHHble TOJIOKEHHUS O TMpEeAHA3HAYECHUW Y4eOHOTo mpeaMera



«buonorus» COCTaBUIM OCHOBY IS ONpPEAENICHUS TMOAXOJIOB K OTOOpYy W
CTPYKTYPUPOBAHHIO €r0 COJCp)KaHUs, TMPEACTaBICHHOTO B IIporpamMme II0
OMOJIOTHH.

Ot6op comepkanust ydeObHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIMHA KYJIbTYpOCOOOpPA3HOrO MOJX0Jla, B COOTBETCTBUM C
KOTOPbIM OOy4aroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUUMBbIE IS
dbopmupoBaHus OOIIEH KYJIbTYphI, OMPEACIAIONINE aJeKBaTHOE TIOBEICHHE
YyeJioBeKa B OKpYXarolled MPUPOAHOU cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HH M TIPAKTUYECKON AesTenpbHOCcTA. Oc000€ MECTO B ITOW CHCTEME 3HAHWU
3aHUMAIOT DJIEMEHTHI COJIEpKaHUsI, KOTOPBIE CITy>KaT OCHOBOH 11 (popMUpOBaHUS
MPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
IIEHHOCTHBIX ~ OPHCHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'yYMaHH3aIluU
OMOJIOTUYECKOTO 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJIEp)KaHUsI y4eOHOTO MaTepuajia B IMpOTrpaMMe II0
OWOJIOTUY OCYIIECTBICHO ¢ YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUH 00
OTJIMYUTENIBHBIX OCOOCHHOCTSIX >KUBOU MPUPOBI, O €€ YPOBHEBOIM OpraHuU3aIuu U
HBOJTIOITMHU. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOTOo mpeamera «bromorusy»
BBIJICJICHBI CIICIYIONINE COJepKaTeNbHble TnHUM: «buosorus kak Hayka. MeTombl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJTIOIHS KUBOUM MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilens m3ydenus ydeOHOro mpemmera «buosorwms» Ha 0a30BOM YpOBHE —
OBJNIaJIcHNE  OOyYaONIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra H TNPUOOPETEHHE YMEHHM
WCITOJIB30BaTh ATU 3HAHMS IS TPAMOTHBIX JICHCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

ypOBHE 00ECIICUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:



OCBOEHHE OOYYaIOIIMMHUCSA CUCTEMBbI 3HAHMM O OMOJOTHYECKHX TEOpHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHWSI, CTPOCHUH, MHOTOOOPa3un U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaOIMIMXCSA IMO3HABATEIBHBIX, MHTCIUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3I[ISIIOB, MACH M MOAXOJOB K HM3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOImel KyJabTypbl, (GYHKIIHOHAIHHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHUe Yy OOy4YarOUIMXCS YMEHUW WJUTIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS dTHISCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HaHWE IEHHOCTH OWOJOTUYECKUX 3HAHUW JUIsl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYIbTYpHbI, 1Jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUH B MOBCEAHEBHON KU3HU
JUTS OLIEHKHA MOCJEICTBUM CBOEH JIESATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOIIEH
cpene, COOCTBEHHOMY  37I0pOBBIO, OOOCHOBaHME U  COOJIIOJICHUE  Mep
npodriakTUKY 3a00JIeBaHUH.

B cucreme cpemnero obmiero oOpazoBanus «buosorusi», u3zydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS O0sI3aTENIbHBIM YYEOHBIM TPEAMETOM, BXOMASIIUM B

COCTaB HpeI[MeTHOP'I obnacTn ((ECTGCTBGHHO'Hay‘-IHBIe NpCaAMCTED.



Jist  w3ydenwss Ouwonormy Ha 0a30BOM YpPOBHE CpPEIHEro OOIIEero
oOpazoBanus oTBoauTcs 68 yacos: B 10 kmacce — 34 gaca (1 gyac B Hexenio), B 11

kiacce — 34 gaca (1 yac B Heeio).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

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

Metobl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoOWcTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CtpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kierku. Knerouynas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN U Tactun. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

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

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

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

JlabopatopHas pabGota Ne 2. «M3ydyeHue cTpoeHHUs KIETOK PACTECHHUIA,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U rerepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

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

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHue amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMsS, peBepraza W WHTerpaza.  [Ipodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy», «Merabonusmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Pemmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM KU3HEHHBIM LUK KieTku. WHTepdaza U MUTOS.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpouCcXosllie HAa CTaAUsX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CIEpPMAaTOre€He3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisius, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasButne pacrenuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJIEKOIUTAIOMIETO», «SIMIIEKIeTKa MIIEKOMUTAIOmEroy», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/leJeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITIPENapaTaxy.

JlabopaTopHass pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETWKH. BKIag poccHiiCKUX U 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEOBAaHUIO TeHOB. HapyleHue cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosna. XpoMOCOMHOE ONpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocoMBbI. ['oMoramerHeie W rereporaMeTHble oOpraHusMbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonnyecTBEHHBbIE M KAa4YE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas N3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENICIICHHE T€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUS 4YEJIOBEKA: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBOJOBBIE KHIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmMonencTBUE AJUICNIBHBIX T€HOB», «l'€HeTMYecKue KapTbl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uYenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukaimonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuii «I'opox moceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauUKaITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIii 1 MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rtuOpuau3auusa M €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 H
[IOJIyYCHHUE IOJMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHanTHoM JIHK wu TpaHcrennsix opranuzmoB. KiertouHnas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHNUE PACTEHUM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble 1 IpakTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIHMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJOB B MMAJICOHTOJOTUYECKOW JIETOMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U paziuune GayH U GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI ABONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpooaBosorus. [lomyssius kak eMHUIA BUAA W DBOJIOIUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupojae. MyTallMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Ipucrnoco6IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKAs, JTUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HecCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrornias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUK:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsiuum»,  «MyTtanuuoHHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl d3BofoIMn», «Kapra-cxema wapuipyra mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEe», « IKOJIOTHYECKOE BUIO0OPAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYHIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTanii (GOpMbI KPBUIbEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHClIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOH 3BoMoMU. HavanbHbie HTams
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KiIuMaTa U Te0JOrMmYecKux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpPaKEeHHE HBONMOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYesroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacTtBa u
pa3In4YKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakropsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 JKHU3HHU,
U3rOTOBIICHUE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YenmoBek npsaMoxoxsdmuii, YenoBek HeaHAEpTAIbCKUU, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX pPAcC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHMYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JII0U», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOTNA, HEaHJEpTalblla, KPOMAaHBbOHIIA), CIENKH WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble ¥ NpakTUYeCKUe padoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3ajaui U pa3Jeibl IKOJOTUH. MeToabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbI: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Bu bl OMOTHUYECKHUX B3aUMOJICCTBUMU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeasl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonorndeckne 0cCOOEHHOCTH PacCTEHUHN U3
pPa3HbIX MECT OOMTAHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peylleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B HKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCUCTEMBI. [luimeBpie IeMd W CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, OuomMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUYECKUE IUKJIIBI 3JIEMEHTOB (yriepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpPONOreHHbIe U3MEHEHUSI B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCIOJb30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpanuu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLYy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kKHEMIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3ddexT», «DakTopbl
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIIECTBaY, KOJUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM JKOJOTHUYECKUM TPYIMIaM OJHOTO BHU7A,



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



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKE OOYYaIOIMMUCA POCCHUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMYy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYpHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX UM MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJICAUIO U MaMATHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHHE SMOLMOHAIBLHOTO BO3/IEUCTBUS KUBOM MPUPOBI U €€ IIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMaHHWE W pealu3anus 370pOBOro u 0Oe3omacHOro obpasa KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMaHWE IICHHOCTH TPaBUJ HHIWBUIYAJTbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIbHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cepaM MpoPhecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TI00aJBbHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTMBHOE HENPUATHE JEUCTBUM, MPHUHOCIIIMX BpEX  OKPY)KAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHYECKOMN EATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayuyHbIX (DAKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYyUYEHHUS 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
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHOW MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYKIAEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

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



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEHICHUU KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEpIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX IPOEKTOB;

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

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITH NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATH 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JJIS JI0Ka3aTeJIhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIlMsM, OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM suTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



WH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TMYHBIE METOIBI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (QOpMy  IPEACTaBIICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAYYHBIM SA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpPMYJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH J€CTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMKN IPYTUX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOAMM OOINEHWS M B3aWMOJCHUCTBHUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHI C y4€TOM O0OIMHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUId BBIABICHUS MpOOJIEM M UX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M MOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JESATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CcocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIUPOKOH SPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMATh MOTMBBI M apPryMEHTBhl JPYTHX IIPM aHajdu3e pe3yJbTaToB
JEATEIBHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOI'O MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHUE TEOpUH (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3yNbTATOB, MCIHOJb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEILECTB M NPEBPALICHUs SHEPTUU B KIIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBACHEHHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

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

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIONIYIO I[ICEBJOHAYYHbIE 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIIEHHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

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

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUJIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTHI, pPEAYLEHTHl, IeNMA MHUTaHUS,
AKOJIOTHYECKas TMpamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepengoBaHusi TiaBHBIX HampaBlIeHUA U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TMPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMSs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBACHEHMS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KAIOIIEH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIWMOCTH HCIOJIb30BAHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTUHM JJIsl PAllMOHATBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHUE peniaTh dJIeMEHTApHbIEe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

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

YyMEHUE KPUTHUYECKH OIIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAcCOBON MH(MOPMAIIMH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ass 6MOIOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHnue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kounrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cCUCTEMBI M KX OpPraHU3aIlys 1 bubnnorexa [JOK
p t https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
4 IKHM3HENCATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE bu6nmorexa LIOK
5 5 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 but6mmorekxa [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nnudpoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! IBOIMOIMORHAT GHONOrHS ? . https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6motreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprasH3Mbt 1 OKpyAaioIIas cpena > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE 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
5 MeTtopl no3Hanus xuBoi npupobl. [Ipaktuueckas padora Ne 1 «Vcnonp30BaHne pa3inyHbIX 1
METO/IOB MPU U3YyYECHUU OMOJIOTUUECKUX 0OBEKTOBY
3 buonoruueckue cucTemsl, MPOIECCH U UX U3YYEHUE 1
4 XHUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COU
5 benku. CoctaB u cTpoeHue 6e1KoB 1
6 depMeHTBI — OMOJIOTHYECKHE KaTanu3aropkl. JlaboparopHas padota Ne 1 «3yuenue 1
KaTaJTUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha MpUMepe aMUIIa3bl WIIH KaTaaa3bl)»
VYrieBoanl. JIMnuabl 1
Hyxneunnosbie kucinorsl. AT® 1
9 Hcropus u meTopl n3ydeHus kineTku. Kiierounas reopust 1
10 KieTtka xak mejocTHas »KHBasg CUCTEMA 1
Crtpoenue rykapuotudeckoi kietku. Jlaboparopnas padora Ne 2 «M3yueHne cTpoeHHs KIETOK
11 pacTeHui, )KUBOTHBIX, TPUOOB M OAKTEPHI MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenaparax u 1
WX OIHCAHUE
12 OOMeH BelIecTB WM MeTab0IU3M
13 ®dorocuHTE3. XEMOCHHTE3
14 DHepreTuveckuii oOMeH 1
15 KuzHeHHbI Uk kneTku. Jlenenue kinetku. Mutos. Jlabopatopuas padora Ne 3 «HaGmronenue 1
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIpenapaTax»»
16 buocunTtes 6enka. Peakuys MaTpUyHOTO CHHTE3a 1
17 Tpancusiiys — OuocuHTe3 OenKa




18 Hexnerounsie popmbl )KU3HU — BUPYCHI 1

19 @DopMBI Pa3MHOKEHUSI OPTAHU3MOB

20 Meiio3 1
OO6pa3zoBanue U pa3BUTHE MOIOBBIX KiIeToK. OmnogorBopenue. Jlaboparopuas padora Ne 4

21 «3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpoOIpenapaTtax». UHIuBuyaipHOe 1
pa3BUTHE OPraHU3MOB

22 KonTponbnas padora Nel "Knerka" 1

23 I'eneTnka — Hayka O HaCJIEICTBEHHOCTH U U3MEHYUBOCTHU 1

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. MOHOTHOPHUIHOE CKPEIIMBAHUE 1

25 JurubpunHoe ckpemuBanue. 3aKOH HE3aBUCUMOT'O HaClleZIOBAaHUS TPU3HAKOB 1

26 CuerieHHOE Hacliei0BaHue Ipu3HaKoB. JJaboparopras pabota Ne 5 «M3yueHue pe3ybTaToB 1
MOHOTHOPUAHOTO U AUTHOPUAHOTO CKPEIIUBAHUA Y IPO30(UIIbI HA TOTOBBIX MUKPOMpENnapaTax»»

27 I'enernka nona. HacnegoBanne NpuU3HAKOB, CHETUIEHHBIX C ITOJIOM 1
N3menunBocth. Henacnenctennas n3aMeHUnBoCTh. JlJabopatopHas padota Ne 6. Uzyuenue

28 MOAU(PHUKAITMOHHON U3MEHUHNBOCTH, MOCTPOCHUE BAPHAIIMOHHOTO PsiJia U BAPUAIMOHHOM 1
KpHUBOW»

29 HacnencrBennas usmenunBocTh. JlaboparopHas padota Ne 7. «AHanu3 MyTaluil y 1po30QuIsl 1
Ha TOTOBBIX MUKpOTIpErapaTax»»

30 I'eneTnka yenoBeka 1

31 HToroBast KOHTpOJIbHAs paboTa. 1

32 Cenexius Kak HayKa ¥ IMpoIiece 1

33 MeTobl U JOCTUKEHHUSI CENEKITUU PACTEHUI U KUBOTHBIX. 1

34 buoTexHonorus kak orpacib NPOU3BOACTBA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



11 KJIACC

KosamnyecTBo yacoB
Ne n/m Tema ypoka
Bcero
OBOJIIOLUSA U METOABI €€ U3YyUEHUS 1
HcTopust pa3BuTHS MPEACTaBICHUA 00 3BOIIOIUN
3 MHUKPO3BOIIOIUS
4 [Momynsanus Kak eMeHTapHas eIMHUIA BUa U 3BoIroIHd. JlaboparopHas padora Ne 1 1
«CpaBHEeHHE BUAOB TI0 MOP(OJIOTHUECKOMY KPUTEPHIO)
5 JIBuoKyIye cuibl (3ieMeHTapHbIe (PaKTOPHI) IBOJIIOLNUN
6 EcrecTBenHbIi 0TOOp 1 €ro GopMbI 1
Pe3ynbraThl 3BOMIONMN: TPUCTIOCOOIEHHOCTh OPraHM3MOB U BU1000pa30BaHHUE.
7 JlaGopatopHas pabota Ne 2 «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U eé 1
OTHOCHTEJIEHOTO XapaKTepa
8 HanpaBnenus v myTu Makpo3BOIIOLUU 1
9 HeobOpaTumocTs 3BOTIONNN 1
10 HcTopus :xu3HU Ha 3eMiIe U METOABI €€ H3yUEHUS 1
11 ['unoresb! MpouCcX 0K IeHUS )KU3HU Ha 3emiie 1
12 Pa3BuTHe xu3HM Ha 3eMJIe 110 3paM U NepuoiaM 1
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIBHOTO U )KUBOTHOTO Mupa. [Ipaktuueckas padora Ne 1 1
«M3y4yeHne uCKomaeMbIX OCTaTKOB PACTEHUH 1 )KUBOTHBIX B KOJUICKIIHSX)
14 CoBpemeHHast cucTeMa OpraHuyecKoro Mupa 1
15 DBOJIOIHS YeJIOBEKa (aHTPOTIOTEHE?) 1
16 JBuxyniue cuibl (pakTopbl) aHTpONOreHe3a 1
17 OcHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA 1
18 YenoBeueckue packl M MPUPOIHBIC aanTaIlul YeJI0OBEKa 1




19 Kontponbnas pabora Nel «Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 3eMIIe) 1

20 DKOoJIOTHs Kak HayKa

21 Cpenbl 00uTaHUs U YKOJIOTHYECKUE (DAKTOPHI 1
Aobuotndeckue dakropsl. JJaboparopras padora Ne 3. «Mopdomoruueckre 0COOCHHOCTH

22 pacTeHUH U3 pa3HBIX MeCT oOuTaHus». JJaboparopHas padota Ne 4. «BrnusiHuEe cBeTa Ha pOCT U 1
pa3BUTHE YEPCHKOB KOJICYCa

23 buotnyeckue pakTopsl 1

24 DKOJIOTMYECKHE XapaKTepUCTUKH momyiisiuu. [Ipaktudeckas pabora Ne 2 «Ilogcuér 1
TUIOTHOCTH TIOMYJISIIIMIA Pa3HbIX BUIOB PACTCHHIA»

25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1

26 DKOJIOTUIECKUE CUCTEMBI (IKOCHCTEMBI) 1

97 OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI. DKOJIOTHYECKUE MUpaMuibl. CBOKWCTBA SKOCHCTEM. 1
Cyxkueccus

28 [Ipupoanslie 3xocucTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 bruocdepa — rmobdanpHas 3kocucTeMa 3eMITH 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1

32 UYenosedecTBo B Onocdepe 3emiin 1

33 Cocy1iecTBOBaHME MPUPOJIBI M YETOBEYECTBA 1

34 HToroBast KOHTpOJIbHAS padoTa. 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH 4YeNOBEKa JUISl peIlleHUs

JKHN3HCHHBIX 3a1a4

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

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznaratb OMOJIOrMYECKUe TEOPUH (KJIETOUHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAaHUS B OHOJIOTHH
(HaOnrofeHre M OMMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX MOHSITHH, TEOPU MU 3aKOHOB; YMEHHE

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

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
MIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENIECTB U
MIpeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
GI/IOJIOI‘ MYCCKUX MPOLECCCOB U HBHGHHﬁ, Ui TIPUHATUS NPAKTHICCKUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOTO

IpUpPOaOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'€HCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJI MMpeaACKa3saHuAd

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBWwia Tpu paboTe C Y4eOHBIM U JIaDOpPaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHMS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3liaBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIbKUX HNCTOYHHKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHNHBIH armapar OHOJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

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

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIIBHOW TPAaMOTHOCTH YEJIOBEKA ISl PEeIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMMYJISIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxTopsr) 9BOJIIOLINH, MPUCIIOCOOJICHHOCTD OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, 9KOCHUCTEMA,
OPOXYLUEHTBl,  KOHCYMEHTBI,  PEOYLEeHTHl,  LENH  IHUTaHWuf,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLUU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojsbiimeBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroleHHe W OINKMCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHmW3alys W MPOBEACHHE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUS, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMUECKUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIUKIOB B Onochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC 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 ¢ y4yeOHBIM M J1aOOPATOPHBIM

obopyroBaHEM




YMeHHe KpUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IEPKaHMsI, BKIIOYAIOLIYIO TICEBJIOHAYUYHbIC 3HAHMS

13 pa3ianyuHbIX UcTouHNKOB (CMMU, HayuyHO-TIONYJsipHBIE MaTepUAalIbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHHUIO K HAUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIIEHUS,
10 0000111251 GHOJIOrMYECKYI0 MHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouonoruu




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

buonorus xak Hayka

11

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

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

3.1

MeTtoapl TO3HAaHUS >KUBOM MNpHPOIBl (HAOIIONEHUE, SKCIEPUMEHT, OIHCAHHE,

HU3MCPCHUC, KHaCCI/I(i)I/IKaHI/IH, MOACIINPOBAHUE, CTATUCTHYCCKAA 06pa60TKa ,Z[aHHI)IX)
JKuBble cucTeMBl 1 X OpraHu3anusa

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

YpoBHH oOpraHuzali OMOCHUCTEM: MOJEKYISIPHO-TeHETUYECKUH, KIETOYHBIMH,
OpraHU3MEHHBIH, MOMMYJISIIINOHHO-BHI0BOM, SKOCHUCTEMHBIH, OMOChepHBIN
XVUMUYECKUH COCTaB U CTPOCHUE KIIETKU

XUMUYECKUH  COCTaB  KJIETKH. XHUMHUYECKHE JJIEMEHTHI: MaKpODJIEMEHTHI,

MHKPO3JICMCHTEIL. Bona U MUHCPAJIbHBIC BCIUICCTBA. (DYHKIII/II/I BOJAbI 1 MUHECPAJIbHBIX

BellecTB B kieTke. [lojepkanue 0cMOTHYECKOT0 OanaHca

3.2

3.3

3.4

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

®epmeHThl — Ouonormueckue kKaranuzatopbl. CTpoeHue (epMmeHTa: aKTUBHBIN
HeHTp, cyocrpatHas cneunduynoctb. Kodepmentsl. Buramusbsl.  Otiauuus

(GhepMEHTOB OT HEOPTAHMUYECKUX KaTaJIN3aTOPOB

VYraeBoasl: MoHOcaxapuzbl (TJII0OK03a, pubo3a M J1€30KCUpuO03a), Iucaxapubl
(caxapo3a, JlakTo3a) U TOJMCAaxXapuAbl (Kpaxmall, TJIWUKOTEH, IEJIII0JI03a).
Bbuonorndeckne QyHKIIUN YTIEBOIOB.

Junuasl: TpUraMLEpHusl, crepouabl, Gocomunuasl. ['uapopunbsHo-ruapodhoOHbIE
cBoiicTBa. buonornueckue ¢ynkuuu aunuioB. CpaBHEHHE YIJIEBOJOB, OEIKOB U

JIMITIU 0B KaK HCTOYHHUKOB SHCPTHUHU

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

U QYHKIHH

3.5

I_[I/ITO.IIOF W — HAayKa O KIJICTKE. Knerounas TCOpH:L. Metoapl HU3YUCHUA KIICTOK




3.6

Knerka kak menoctHas jxuBas cucrema. OOmye NpU3HAKK KIETOK: 3aMKHYTast
HapykHas MeMOpaHa, Mmonekynasl JIHK kak renermyeckuil ammapar, cucrema

cuHTe3a OeJka

3.7

3.8

Tumnel KIETOK: 3yKapuoTHYecKas M mIpokapuotudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUeckor  kimeTtku. Kmerounas  crenka  Oakrepuil.  CTpoeHHE
JyKapUOTHYECKON KJeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, MKUBOTHOM U

IpUOHOM KIIETKU

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs! CTCHKA, INIMKOKAIUKC, UX (PYHKIIHH.
[TnazmaTuyeckass memOpana, e€ cBoiicTa u ¢pyHkuuu. LluTomnazma u e€ opraHoubL.
OnHoMeMOpaHHBIE OpraHOMIBI KJIETKHU: dHAoIazMatudeckas ceth (JOI1C), anmapar
lNonpmxu, sm3ocoMbl. [lonyaBTOHOMHBIE OpPraHOUIbLI  KJIETKU: MHUTOXOHIPHH,
mactuabl.  [IpoMCXOXAEHWE  MUTOXOHIAPUM M IUIACTHA. Buabl  1iacTu.
HememOpanHbIE OpraHoWIbI KJICTKH: PUOOCOMBI, KJICTOYHBIA IICHTP, PECHUYKH,

JKT'YTUKH. (DYHKI_[I/II/I OpraHOUJ0B KJICTKH. Bxarouenus

3.9

Anpo — perymsatopHbli 1eHTp kiueTku. CTpoeHHe sjpa: saepHas o000J04Ka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

4.1

X(I/IBHC,HGSITGHBHOCTL KIJICTKH

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

(bepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

4.2

®otocunrte3. CBeroBass U TemHoOBas (a3bl porocuHTe3a. Peakmuu ¢otocuHTesa.
OddexTuBHOCTh (PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a ISl KM3HH Ha 3emie.
Bnusaue ycnoBuii cpeapl Ha (GOTOCHMHTE3 U CHOCOOBI TIOBBIIICHHS] €TO
IIPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMmocuHTe3. XeMOCHHTE3UPYIOIIe OaKTepuu. 3HaUYCHUE XEMOCHUHTEe3a IS )KU3HU

Ha 3emie

4.3

4.4

DHepreTuyeckuii OOMeH B KieTke. PacienieHue BemiecTB, BBIICICHUE U
AKKyMYJIMPOBAaHHE DHEPTHH B KJIETKE. DTarbl SHepreTuyeckoro oomMeHa. ['mukonms.
bpoxxenne u ero Buabl. KuciopoaHoe OKHUCIEHHE, WIM KIETOUYHOE JbIXaHHE.

D hHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

Peakuuu matpuuHoro cunresa. I'enernueckast unpopmarus u JAHK. Peanuzanus
reHeTuyeckoil uHpopManuu B KieTke. ['eHeTmdyeckuil KOJ U €ro CBOMCTBA.
Tpanckpunuuss — marpuusblii cuHTe3 PHK. Tpancnsmus — OuocunHTe3 Oenka.

Koauposanue amunokucaot. Ponb pubocom B GnocuHTese Oeka




4.5

5.1

Hexnerounsle ¢opmbl xu3HH — BUpychl. Mcrtopus otkpsiTus Bupycos (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUSI M JKU3HEICSATEIBHOCTH  BUPYCOB.
baktepuodaru. bone3nn pacTeHuii, KUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoeka (BUY) — BoszOymurens CIIN/la.

[IpodunakTrka pacpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUI
Pa3zmHOXeHUE 1 HHIUBUAYATBHOE Pa3BUTHE OPTaHU3MOB

KiteTounblii 1IUKJII, WK )KU3HEHHBIN UK KiIeTku. HTepdaza u muto3. [Iporeccsr,
npoTekaromue B uaTepdase. Permmukanms — peaknus marpuyHoro cunresa JJHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIM Habop — KapuoTun. JIAIIOWmHBIA |
rariouHbI  XpOMOCOMHBIE HaOoOpbl. Xpomatuisl. LluTosnornyeckue OCHOBBI
Pa3MHOKEHUS U UHJIMBUIYAJIbHOTO PAa3BUTHUS OPTaHU3MOB.

Jenenue kierkn — muto3. Ctaguu mutosa. [Ipouecchl, nporucxoasiue Ha pa3HbIX

CTaJusIX MUTO3a. broJornyeckui CMbICI MUTO3a

5.2

5.3

5.4

@opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecnojioe W mojoBoe. Buasl Oecrnosoro
pPa3MHOXKCHHUS: JIeJIeHHE HAJABOE, NOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHKe, BEreTaTMBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHUPOBAaHUE

OpTraHru3MoOB, €ro 3HaUYCHUEC NI CCICKINN

[TonoBoe pa3MHOXEHHE, €ro OTIANYUS OT OECoI0ro.
Meiio3. Craguu wMeiio3a. Ilpoueccel, mnpoucxoisfmMe Ha CcTaausx Menosa.
IloBenenne xpomocom B meno3e. KpoccunroBep. buosnormueckuii cmbici U

3Ha4YeHHE MeHo3a

['amerorene3 — mporecc 0Opa3oBaHMs IOJIOBBIX KIETOK y >KUBOTHBIX. [loyoBbIe
JKene3bl: CEMEHHUKM U sSMYHMKH. OOpa3oBaHHME M Pa3BUTHE IOJOBBIX KJIETOK —
ramer (CnepMaro3ouj, SHIEKIeTKa) — clepmaroreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHUS AHIEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

6.1

NuauBunyansHOE pa3BHUTHE (oHTOTCHE3). OMOpHOHAIBHOE pa3BUTHE
(omOpuorenes). Jrtanbl SMOPUOHAIBHOTO PA3BUTHUSI Yy TTO3BOHOYHBIX >KUBOTHBIX:
npobnieHue, racTpyisiius, opraHoreHe3. IlocTomOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUSI: MpsMoOe, HempsMoe (JIMYMHOYHOeE). BrusHue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHEIC
YpOIICTBA.

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

CTaluu pa3BUTUA
HacnenctBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB

IIpenmer u 3amaum reHeTuku. Mctopus pasBUTHS N€HETUKU. BKIIag poCCHMCKHUX U
3apyOeXHBIX  Y4EHBIX B pa3BUTHE  TEHETHMKH.  METOIbl  TEeHETHUKH

(THOPUAOTOTUUECKHIA, U TOT€HETUYECKHA, MOJICKYJIIPHO-TCHETHYECKUH ).




OCHOBHBIC T¢HETHYECKHE NOHATHA. | eHeTHueckas CHUMBOJIMKA, HCIIOJIb3yCMasd B

CXeMax CKpeIUBaHUN

6.2

6.3

6.4

6.5

6.6

3aKOHOMEPHOCTH HAacle[0BaHUs IPU3HAKOB, YyCTaHOBIEHHble [. Mennaenem.
MoHorubpusHoe CKpeliuMBaHHe. 3aKOH eAMHOO0Opa3us THOPUIOB IEPBOTO
nokosenus. [IpaBuiio 1oMuHUpPOBaHKA. 3aKOH pacUICIUICHUs] NpU3HAKOB. [ 'unoresa
yucToThl rameT. [loJHOE 1 HenmoJaHOE TOMUHUPOBAHUE.

Jurubpuanoe ckpemBaHue. 3aKOH HE3aBUCUMOIO HACJEeIOBaHHUS MPHU3HAKOB.
[uToreneTnyeckne OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUA. AHATU3UPYIOIIEE
cKpemuBaHue. Vcnoap30BaHNE aHANM3UPYIOIIEr0 CKPELUIMBAHUS JJI ONPEACIICHUS

reHoTHna ocoou

CueruieHHOe HacienoBaHue mnpu3HakoB. Padora T. Moprana mo clemieHHOMY
HacJe10BaHuI0 reHoB. Hapyiienue cuernsieHus reHOB B pe3yJibTaTe KPOCCUHTOBEpa.
XpoMOCOMHasI TEOpHS HACIIEACTBEHHOCTH. | eHeTHYeCKHEe KapThI.

['enetnka moma. XpPOMOCOMHOE OIpeieieHHe TMoja. AYTOCOMBI U IOJIOBBIE
XpoMocoMmbl. ['oMorameTHble M TeTeporaMeTHbIe OpraHu3Mbl. HaciemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

M3MeHunBOCTh. Bubl N13MEHYMBOCTU: HEHACIEACTBEHHAs U HacieICcTBeHHas. Ponb
Cpellbl B HEHACJIECTBEHHOW M3MEHYMBOCTU. XapaKTEepUCTUKA MOAU(PUKAIIMOHHOM
W3MEHYMBOCTH. BapuanuoHHBI psii M BapualnuoHHas Kpusad. Hopma peakuumn
npusHaka. KonuuecTBEHHbIE M KAauyeCTBEHHBIC INPU3HAKM M MX HOPMA PEAaKLUH.

CaoiicTBa MOTU(PUKAIIMOHHON N3MEHUNBOCTH

HacnencrBenHas, WM  TEHOTUNIMYECKas, U3MEHUMBOCTh. KoMmOuHaTHBHAs
U3MEHYMBOCTh. Melo3 M TMONOBOM mpolecc — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTanmoHHas M3MEHYUBOCTh. Knaccudukainus mMyTranuii: TeHHbIE
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M NMpUUMHBI MyTaluii. MyrareHHble (aKkTOpBI.

3aK0H rOMOJIOTHYSCKUX pAAOB B HacjaeacTBeHHor n3MeHurnBocTy H.M. BaBunosa

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbBIE METO/IbI TEHETHKHU YEJIOBEKa!
T€HEAIOTUYECKHH, OJIM3HEIIOBBIH, IIUTOT€HETUYECKHI, OMOXMMHUYCCKUA,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpeMeHHOe onpeaeneHue FeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbIe 3a001€BaHUs Y€I0BEKa: TeHHbIC 00Ie3HU, OOJIC3HU
c HACJEJACTBEHHOMN IIPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE 0OJIe3HH.
ComMarnueckne W reHepaTuBHbIE MyTanuu. [IpuHIUIBI 310pOBOTO 00pasa >KU3HH,
JTUArHOCTHKHU, NPO(PUIAKTUKH W JIEYEHHUs TeHeTHYeckux Oose3Heil. Menuko-
TEHETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAYEHHWE MEIUIMHCKOM TEeHeTHUKU B

npeaoTBpalICHUN U JICUCHUU I'CHCTUYCCKUX 3a00JIeBaHUI YeJI0BeKa

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH




7.1

Cenexuus Kak HayKa U IpoLecC. 3apOKICHUE CENEKIUN U JOMECTHKAIUs. Y YeHHe
H.W. BaBumoBa o0 IeHTpax MpPOUCXOXKIACHUS U MHOTO00pa3usi KyJIbTYPHBIX

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

1.2

CoBpeMeHHBIE METOJBl CENeKIUH. MacCcoBBIi M WHAWBUAYAIBHBIA OTOOPHI B
CCJIGKIIMM pPAacTeHHH U JKUBOTHBIX. OleHKa 3KcTepbepa. bimskoponcTBeHHOE
CKpeluBaHue — HHOpuAMHI. Yucras mnuHuA. CKpelMBaHUWE YHMCTBIX JIMHUH.
I'ereposuc, wnu rubpunnas cwia. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIAMHI.
Otnanénnas rudpuauzanys 1 e€ ycnexu. VIcKycCTBEHHBIN MyTareHes3 U MoJydeHue

INOJHUIIIIONAO0B. ,HOCTI/I}KCHI/IH CCJICKI MU paCTeHHﬁ, JKNUBOTHBIX U MUKPOOPIraHHu3MOB

7.3

buorexHosorus kKak oTpacib MPOU3BOACTBA. |'€HHAs WH)KEHEpHUs. DTallbl CO3IaHMS
pekomOunanTtHoit JIHK w TpaHcreHHbIX opraHu3mMoB. KieTouHas HWHXKEHEpHS.
Knerounsie KYJBbTYPBI. MUuKpOKIIOHAJIBHOE pa3sMHOXKEHHUE pacTeHui.
KinonupoBanue  BBICOKONPOAYKTHBHBIX  CEIbCKOXO3SHWCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue U oTudyeckue  mnpobrembl. MO —  reHeTHYecKu

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

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

DBOIIOIMOHHAST OMOIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa 3BOMOLUH. [[aeOHTOIOrHYECKHE: TIOCIEI0BATEIIEHOCTD MOSBICHUS
BUJIOB B MAaJI€OHTOIOTUIECKOU JIETOTIHUCH, NEePEeXO0IHbIE (hopMBIL.
buoreorpaduueckue: cxonctBo u paznuuue GayH U (Gprop MaTEPUKOB U OCTPOBOB.
DOMOpHONOTHYECKHEe: CXOJACTBA M pa3nuyusi OSMOPHOHOB  pa3HBIX  BHUJOB
IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/I‘ICCKI/Ie: T'OMOJIOTUYHBIC, AaHAJIOTUYHBIC,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MCEXaHU3MOB HACJICACTBECHHOCTHU U OCHOBHBIX META00JIMUYECKUX HYTefI Y BCEX

OpraHnu3MoOB

1.2

1.3

OpomonmonHas teopust Y. lapsuHa. IIpeanocbuiku BOSHMKHOBEHHS JapBHHH3MA.
JIBMOKyIME CHIIBI SBOJIIOIUHM BUJIOB 1O JlapBUHY (M30BITOYHOE Pa3MHOXKEHHE MPU
OTPaHUYEHHOCTH  PECypcoOB, HeompenenéHHas M3MEHYMBOCTb, Ooppba 3a

CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD)

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

MukposBontonusd. [Tonynauus kak eiMHNIA BUAA U SBOJTIOLUN

14

JIBrokyne cuiibl ((pakTophl) SBOMIOLKMK BUOB B MpHpoJe. MyTallMOHHBIN Tpolecc




U KOMOMHATHUBHAas W3MEHYMBOCTb. llomyisiliMOHHBIE BOJIHBI M JApeiid) T'eHOB.
W3onsauus u murpanus. EcrecTBeHHbI 0TOOp — HANPABISIIOMINKA (PAaKTOP 3BOJIIOLIUH.
@dopMBbI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yabTarT  d3Bomonuu.  [Ipumepst
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(03bl U AMOALANTALNY.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHBIE (OpMBI BUAO0OPAa30BaHUS:

FCOFpa(bI/I‘l€CKOC, 9KOJIOTHYECKOE

1.5

2.1

2.2

2.3

MaKpOBBOJ'IIOHI/IH. (DOPMI)I OBOJIFOIIUH: (bl/IJIeTI/I‘leCKaH, JAUBEPIrCHTHA,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTruMocTs 3BONIONHAN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHayuHble MOpPEACTABICHUS O 3apOKACHUM KU3HU. HayuHple TUDOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: abuoreHe3 W MaHCIepMus. XUMUYecKas
SBONIONHUSA.  DKCIEPUMEHTAJIbHOE TOATBEPKACHUE XHUMHYECKOW  DBOJIIOIUH.
HavanpHbie srtanbl Owonornyeckor sBomtonuu. I'ummoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXUBBIX OPraHu3MOB

Pa3Butne xu3Hum Ha 3emsie mo 3paM M nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpel.  [lameo3olickas 3pa u €€ mnepuoabl: KeMOPHUHCKHM,
OPJIOBUKCKWW,  CHJIIYyPUHMCKUW, JEBOHCKHW, KaMEHHOYTOJIbHBIM, TMEPMCKHUH.
Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3oiickast spa u €€ nepuobl: NajJeoreHOBbIM, HEOT€HOBbBIM, aHTPOIIOT€HOBBIM.
XapakTepucTiKa KJIMMaTa ¥ TeOJIOTHYECKUX TporeccoB. (OCHOBHBIE ATallbl
HBOJIIOIIMM PACTHTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH W

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

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue HBoJouud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

24

2.5

DOBOJIIOLIMS  YETIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3BuTHe mNpeiacTaBiIeHUN O
MPOUCXOKACHUN 4YeloBeKa. MeToasl u3ydeHusi aHTpornorenesa. CXoicTBa H
pa3nnuuus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YEIIOBEKa.

JBwxymue cwibl ((akTopbl) aHTpororeHesa. HacnejacTBeHHass M3MEHUHUBOCTH M
€CTeCTBeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYyAa,

MBIINIJICHUE, PC€Yb
OcHOBHEBIE CTauid MW BCTBH OBOJIOIHMKU YECJIOBCKA: aBCTPAJIONUTCKH, YenmoBek

ymensiid, Yenosek npsaMmoxondmui, YenoBek HeaHnepranbCkud, UYenosek

pazymHbli. Haxonku HCKOMaeMbIX OCTaHKOB, BpeMs CYILIECTBOBaHMS, 00JIacTb




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

2.6

3.1

3.2

3.3

UYenoseueckne packl. OCHOBHBIC OOJBIIME pPAchl: €BPONEOMIHAS (EBpa3HiicKas),
HErpO-aBCTPAION THAS (3KBaTOpHANIbHAS), MOHTOJIOUAHAS (a3uarcko-
amMepHuKaHcKasi). UepThl MPUCIIOCOOICHHOCTH MPEICTABUTENCH YEIIOBEYECKUX pac K

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

DKOJIOTHSI KaK Hayka. 3aJadd W paslieiibl 3KOJOruu. MeToabl 3KOJIOTMYECKHX
UCCIICIOBAaHMA. DKOJIOTHYECKOEe MHpOoBO33peHHe. Cpenpl OOMTaHUS OPraHW3MOB:

BOAHAasA, HA3CMHO-BO3AyllIHAsA, TIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonorndyeckue  ¢aktopsl.  Kiaccudukamus — 3KoJOrHUECKUX  (DaKTOPOB:
abmoTnueckre, OWOTHYECKHME W AaHTpONOreHHble. JIelCTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTAHU3MBI
Abuotudeckue (aKTOPBI: CBET, TEMIIEPaTypa, BIAKHOCTb. DOTONEPUOIU3M.

[Ipucnocobnennss  OpraHM3MOB K  JCUCTBUIO  aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

3.4

3.5

4.1

4.2

buotnueckue QaxkTopel. Buasl OHMOTHYECKUX B3aUMOJCHCTBUI: KOHKYpEHIIHS,
XUITHAYECTBO, TMApPa3sUTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaxXJIeOHHUYECTBO,
KBapTUPAHTCTBO), aMEHCaTUu3M, HEUTpaIn3M. 3HaueHue  OMOTUYECKHUX

BSaHMOHeﬁCTBHﬁ AJId CYIICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6HI€CTB3,X

OKOJIOTUYECKHE XapPaAKTCPUCTHUKU MOIYJIAIHUN. OCHOBHBIC IIOKa3aTeIU MOITYJIAIUN
YUCJICHHOCTb, IIJIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, TIIPHUPOCT, MUI'PpAIUA.

JInHaMyKa YACIIEHHOCTH MOIMYJISIUUN U €€ PeryJIsanus
Coo0111ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooOmiectBo  opraHu3mMoB — OuoneHo3. CrTpykTypsl OuoleHO3a: BHJOBas,
NPOCTpaHCTBEHHas, Tpoduueckas (muuieBas). Buabl-nomuHantel. CBs3u B

OnoleHo3€e

Okonornyeckue cuctemsl (3kocucteMsl). [Tonarue 00 sxocucTeMe 1 OGUOTEOLIEHO3E.
OYHKIMOHAIbHBIE  KOMIIOHEHTBI  SKOCHUCTEMBI:  IMPOJAYLEHTbI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BellecTB U MOTOK 3HEPTUU B 3KocUcTeMe. Tpoduueckne
(nuieBble) ypoBHU 3KocucTeMbl. [lumessie nenu u cetd. OCHOBHBIE MOKAa3aTeNH
HKOCHUCTEMBI: OHoMacca, MPOAYKLHUSA. IJKOJIOTWYECKHE MHUPaMHJIbL MPOIYKIINH,
YHCIIEHHOCTH, Omomacchl. CBOMCTBA 3KOCHCTEM: YCTOMYHMBOCTH, CaMOPETYIISIIHS,

passurtue. Cykueccus

4.3

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




LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTreHHbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akrtop ycToWuMmBocTH  dKocucteM. CoxpaHeHue

OHMOJI0rMYecKOoro pa3Hooopasus Ha 3emiie

VYuenue B.U. Bepnanckoro o 6uocdepe. 'panuipl, coctaB u cTpyKTypa 6mochepsl.
XKusoe BemectBo u ero Qynkmun. OcoOeHHocTH Ouocdepsl Kak riI00aIbHOM
4.4 9KocHuCTeMBbl. [lnHamMuueckoe paBHOBecMe M oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTs! BemiecTB 1 OMOr€OXMMHUYECKHE IIUKIIBI DJIEMEHTOB (YIiiepoja, a3oTa).

3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

UYenoseuectBo B Omocdepe 3emin. AHTpONOreHHbIE H3MEHEHUS B Owuocdepe.
AE I'moGasbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa  palMOHANBFHOTO  YIpPaBJICHUS  MPUPOJHBIMU  pecypcamMu M HX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI

HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'M TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3y/JbTaTaM OCBOCHHUS
NPOBEPSIEMOro OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMBbI CPEAHEro 0011ero
TpeOoBaHus o0pasoBaHust

CpopMHUpPOBAaHHOCTh 3HAHUW O MECTE€ U POJIU OUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAay4YHOW KapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB MPHUPOIbLI U
pEelIeHUU >KU3HEHHO BAXKHBIX COIUATBHO-3THUUYECKUX, YKOHOMHYECKHX,
9KOJIOTMYECKUX MPOOJIEM 4YEeJIOBEUECTBA, a TAK)KE€ B PEIIEHWU BOIPOCOB
paIMOHATIBFHOTO TMPUPOIOIONIB30BaHUS, B (OPMUPOBAHUU I[EHHOCTHOTO
OTHONICHUS K TpHUpojie, OOILIECTBY, YENOBEKY; O BKIAJE€ POCCHUCKUX H

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Bnanenue cucremoii 3HaHMI 00 OCHOBHBIX METOJIaX HAYYHOTO TMO3HAHUS,
HCIIOJIB3YEMBIX B OMOJIOTMYECKHUX HUCCIICAOBAHUAX »XHUBBIX 00BLEKTOB U
9KOCHCTeM  (OmucaHHe, M3MEpeHHe, MpOBeIeHUE  HaloeHuN);
croco0amMH BBISIBIIEHUS U OLIEHKHM aHTPOIIOT€HHBIX U3MEHEHHUH B TIPUPOJIE.
YMeHue BBIJIBUTaTh THUIOTE3bl, NPOBEPATh UX HKCHEPUMEHTATbHBIMU

cpeacTBamMu, (QopMyaupys  I1eJib  MCCIENOBaHUS, aHaJIU3UPOBATH




MOJTy4YE€HHBIC PE3YIbTAThl U JACNATh BHIBOIBL.
BoisBienre  3aBUCUMOCTH  MEXAY  HMCCIEIYEeMBbIMH  BEITWYMHAMHU,
OO0BsICHEHHE TOJYYEHHBIX PE3yJIbTaTOB U (POPMyIHpOBAaHHE BHIBOJIOB C

HCITIOJIb30BAHHEM HAY4YHbIX HOHHTHﬁ, TCOprI M 3aKOHOB

YMeHue BiageTh CUCTEMON OMOJOTHYECKHX 3HAHUN, KOTOpas BKIIOYAET:
OCHOBOIOJIAraroiye OHOJIOTHYeCKUe TEPMHUHBI U MOHSTUSL (KU3Hb, KIIETKA,
TKaHb, OPTaH, OPraHu3M, BHJI, TOMYJISIHS, SKOCHCTEMa, OHOIIeHO3, Orocdepa;
MeTaboNm3M, TOMEOCTa3, KJICTOYHBIH HWMMYHUTET, OHOCHHTE3 OelKa,
OUOIIOIMMEpBL,  JTUCKPETHOCTb, CAMOPETYJISIMS, CaMOBOCIIPOM3BEICHHE,
HACJIeACTBEHHOCTh, U3MEHUYMBOCTb, SHEPrO3aBUCUMOCTbh, POCT U Pa3BUTHUE);
Oouonornyeckue Teopun: kierounas reopus T. llIBanna, M. lnelinena, P.
BupxoBa; kioHanbHO-cenekTuBHOro wummynurera Il DOpnux, W.N.
MeunukoBa, XpOMOCOMHasi Teopus HacieacTBeHHOCTH T. MopraHna,
3aKOH 3apojslmeBoro cxonacrtsa K. bapa, sBomrounonHas teopus Y.
JlapBuHa, CUHTETUYECKasi TEOpUS IBOJIOLMHU, TEOpHsl aHTpororenesa Y.
Hapsuna; Teopus ouoreoneno3a B.H. CykauéBa; yuenue H.U. BaBunosa
0 LIEHTpPAaX MHOroo0pa3usi U MPOUCXOXKACHUSA KYIbTYPHBIX PACTCHHIA,
yuenne A.H. CeBepuoBa 0 NyTsSX M HampaBiICHUSAX HBOJIIOLUHU, YUCHUE
B.U. Bepnanckoro — o 6uocdepe);

3aKOHBI (€AMHOOOpA3usi MOTOMKOB NEPBOTO MOKOJCHHUS, PACHICTIIICHUS
MIPU3HAKOB, HE3aBHUCHUMOIO HacleqoBaHus npu3zHakoB [. Menzens;
CLICTUIEHHOTO HacJIeJJOBaHMsI MPU3HAKOB M HApPYIIECHUS CLEIJICHUS T€HOB
T. MopraHna; roMOJIOrMUYECKUX PAJOB B HACJIEICTBEHHOW M3MEHYMBOCTU
H.. BaBunosa; renerndeckoro pasHoBecus /x. Xapau u B. BaitnOepra;
3apojpiieBoro cxoacrsa K. bapa; 6uorenernueckuii 3akon 3. I'ekkerns,
®. Mromiepa);

MIPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaBmwia (mMuHEMyMa FO. JIuOuxa, SKOMOrMYecKOd NHpaMuAbl 4YHCe,
OMOMAcChI U SHEPTUH);

runore3bl  (koarepBatHo AWM. Omnapuna, mnepBuuHoro OymboHa JIX.

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

VYMmenue peiatb  IMMOHCKOBBIC OHOJIOrHYECKHUE 3aJa4i, BBIABJIIATH
IPUYUHHO-CIICACTBCHHBIC CBA3U MCEKAY HCCICITYCMBIMU OMOJIOrHYECKUMU
O6’BCKT8.MI/I, mnmponeccaMn MU SABJICHUAMM, ICJIATh BBIBOABI WM IMPOTHO3bBI HA
OCHOBAHHWHU MMOJTYUCHHBIX PE3YJILTATOB,

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

BCHICCTB U SHCPI'UU B 9KOCUCTECMAX (LIGHI/I IHUTaHWA, ITHIICBLIC CCTI/I)




YMeHHe yCTaHaBIMBATh B3aMMOCBSI3U MEXKIY CTPOCHHEM U (DYHKIMSIMM:
OpPraHOMJOB, KJIETOK Pa3HbIX TKAaHEH, OpraHaMH U CHCTEMaMH OPTaHOB Y
pacTeHui, XUBOTHBIX M YEJIOBEKa; MEXIy JTamaMu OOMEHa BEIIECTB;
dTaraMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB; 3TallaMu
SMOPHOHAIIBHOTO PA3BUTHUS; T€HOTHIIOM U (DEHOTHUIIOM, (DEHOTHUIIOM W
(dakTopamu cpenbl OOMTaHUS; MPOLECCAaMU HBOJIOLUH;, JBIKYIIMMU
CHJIAMU AHTPOIOIEHEe3a; KOMIIOHEHTAMHM pAa3JIMYHBIX JKOCHCTEM H

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

YMeHHe BBIICIAThH CYIECTBCHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OHMOT€OLIEHO30B, 3KOCHCTEM H
onocepsl; CTPOCHUS OPraHOB M CHUCTEM OPraHOB PACTCHUM, KUBOTHBIX,
YeJI0BEKa; MPOIIECCOB KU3HEACATEIILHOCTH, TPOTEKAOIINX B OPraHU3Max
pacTeHuil, JKUBOTHBIX M YEIIOBEKAa; OMOJIOTMYECKUX IPOLIECCOB: 0OOMEHa
BemiecTB  (MeTaboim3M), wWHGpOpPMAIMM W TIPEBpAICHUsS DHEPTHH,
OpoXXeHHsI, aBTOTPO(HOTO W  TETEPOTPOPHOTO THUIOB  IMHUTAHHS,
¢doTrocHHTE3a ¥  XEMOCHHTE3a, MHTO03a, MeHo3a, TaMEeTOreHes3a,
IMOpHOTeHe3a,  MOCTAMOPHOHAILHOTO  Pa3BUTHS,  PAa3MHOXKCHUS,
WH/IMBUYAIILHOTO Pa3BUTUSI OpraHn3Ma (OHTOTEHE3a), B3aWMOJCHCTBHUS
TEHOB, reTepo3uca; JNEUCTBUI HMCKYCCTBEHHOTO otbopa,
CTaOWIM3HUPYIONIETO, JBWXKYILETO W Pa3pbIBAIOIIETO €CTECTBEHHOIO
oT0Opa; aTONaTPUYECKOrO0 ¥ CHMIIATPUYECKOTO BHI000pa30BaHUS;
BIMSHUS JIBIKYIIMX CHJI DBOJIONMM HAa TeHO(GOHI MOMYJISIUY,
MPUCIIOCOOJIEHHOCTH OpPraHM3MOB K cpene OOuTaHMs, dYeperloBaHMA
HATPaBJICHUH DBOJIOIMH; KPYrOBOPOTa BEIIECTB M IOTOKAa JHEPIUU B

OKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMSI  BBIACHATh CYILIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK MpPOKapuOT M JYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOTEOLIEHO30B M HSKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BELIECTB U IPEBPAIICHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOIO U SHEpreTHYecKoro oOMeHa,
XEMOCUHTE3a, MWTO3a, MeHo03a, OIUIOJOTBOPEHHUS, pa3BUTUIL U
Pa3MHOXKEHHUS, WHAMBHIYaJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
00pbOBI 32 CyIIECTBOBAaHHE, €CTECTBEHHOIO0 0TOOpa, BHI000pa30BaHMA,
MPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K  cpele  OOWUTaHMs, BIUSHHS
KOMITOHEHTOB 3KOCHCTEM, AHTPOINOIeHHBIX H3MEHEHHIl B 3KOocHCTEeMax
CBOEM MECTHOCTH, KPYyroBOpOTa BEUIECTB W TNPEBpAIlECHUsS IHEPrHUH B

ouocdepe




YMeHue MCHoib30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JJIS JOKA3aTelbCTBA POJICTBA OPraHU3MOB
pa3HbIX CHCTEMAaTHYECKUX TpYII;, B3aUMOCBSI3U OPraHHU3MOB U CpEbl
oOuTaHUs; €IMHCTBA YEJIOBEYECKHX pac; HEOOXOAMMOCTH 3I0pPOBOIO
o0pa3a >KHM3HM, COXpaHEHHs pPAa3HOOOpa3Hst BUAOB U JKOCHUCTEM Kak

YCJIOBUA COCYHICCTBOBAHUA ITPUPOJALI U YCTIOBCYCCTBA

YMeHue KpPUTHYECKHM OICHHMBATh HWHMOpPMALUIO  OHOIOTUYECKOTO
COJIEpKaHUsl; HHTEPIPETUPOBATh DSTUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUU, METUIIMHE, OMOTEXHOJIOTUH; pacCMaTpUBaTh
rJ100anbHbIe SKOJOTMYECKHe MPOoOIeMbl COBPEMEHHOCTH, (HOPMHPOBATH

110 OTHOIICHHUIO K HUM CO6CTB€HHyIO IIO3HUIIHUIO

HNEPEYEHD DJIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

Kon

1O BUOJIOI'UAN

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

buonornsa xak HayKa. JKuBnIe ccTeMBI U X HN3YUCHUC
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1.2

CoBpemeHHass Ouosoruss — KOMIUIEKCHas Hayka. buonormueckue Hayku H
u3ydaemble HMH TpoOiembl. DyHIaMEHTaNbHbIC, NPUKIAJHBIC W TIOUCKOBBIC
HAYYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3nayenne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTuHbl Mupa. lIpodeccun, cBs3aHHbie ¢ Ouoyiorneld. 3HaUCHUE OWOJIOTHH B
MPAaKTUYECKOH  JIEATEILHOCTH  YeJIOBEKAa: MEIUIUHE, CEJIbCKOM  XO3SHCTBE,

MPOMBIINIJICHHOCTH, OXpAaHC IMIPHUPOABI

XKusble cucrteMbl Kak INpeaMeT Hu3ydyeHus Ouosioruu. CBOWCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTh U IEJIIOCTHOCTb, CIIOXKHOCTb U
YIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOU3BENICHUE, PA3IPaKUMOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3anuy >KUBBIX CHCTEM: MOJIEKYJSIDHBIM, KJIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIN (OMOreoleHOTHUECKUA),
o6uocgepnsiil. [Iporeccsl, mpoucxosmniye B KXUBbIX cucteMax. OCHOBHBIE TPU3HAKU

xuBoro. JKnu3Hp Kak (hopma CyIecTBOBaHUS MaTEPUU

1.3

Metonel  Ouonoruueckoil Hayku. HaOmrogenuwe, wu3MepeHue, 3KCHEPUMEHT,
cucreMaru3anus, Metaananus. [IoHsATHe 0 3aBHCHMON M HE3aBUCUMOMW NEepEeMEHHOM.
[InanupoBanue »skcnepumenTta. llocTaHoBka u mpoBepka runore3. Hyneas
runote3a. [lorsTue BBIOOPKHM W €€ NOCTOBEpHOCTh. Pa3dpoc B OHMOIOTHYECKHX
naHHbIX. OlleHKa JOCTOBEPHOCTH TOIYYCHHBIX Pe3yabTaToB. [IpHUMHBI MCKaKEHUS

PE3YJIbTATOB SKCIICPUMCHTA. IloHsTHE CTAaTUCTUYECKOIO TECTA




KneTka kak OMoioruyeckasl CicTeMa

2.1

Knerka — CTpyKTypHO-(DYHKIIMOHAJIbHAS €AMHUIA >XKUBOro. McTopus OTKpHITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounass teopust (T. LlBanu, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOXEHUS COBPEMEHHOM KJIIETOYHOW TEOPHH.

Metoabl MOJIEKYJISPHON M KJIETOYHOW OMOJIOTMH: MHUKPOCKOIUS, Xpomarorpadus,
a51eKTpo(hope3, METO MEUCHBIX aTOMOB, TU(epeHInaIbHOe IeHTPUYTUpOBaHHUE,

KYJIbTUBUPOBAHUE KIIETOK

2.2

2.3

XUMUYECKAN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIEMEHThL. Boa u eé
pOJIb Kak pacTBOPHUTEINsl, peareHTa, y4YacTH€ B CTPYKTYpUPOBAaHUU KIIETKH,
Teruioperyisauud. MuHepanbHble BEllecTBa KJIETKH, UX Ouonoruyeckas poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Bbuonornveckue noaumepsl. benku. AMHHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTyphI
6enkoBoil Mosekynbl. [lepBuuHas cTpykrypa Oenka, mentuaHas cBsizb. BropuuHas,
TpeTHYHasi, ueTBepTHYHAs CTPyKTyphl. JleHarypauus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIUN OCIKOB.

VYrneBoabl. MoHocaxapuabl, Aucaxapujibl, OJMrocaxapujibl U IOJIHCAXapUJBL.
OO0mmit mmaH  crpoeHus HW  (U3HKO-XUMHUYECKHE  CBOICTBa  yIJIeBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlumunel.  TuapodwminbHO-TUApOodoOHBIE cBoiicTBa. Kiaccupukanus JTUIHIOB.
Tpurnuuepunsi, ¢oconmunuap;, BockH, cTepouasl. buonormueckue QGyHKIUU
munuaoB. O01ue cBoiicTBa OMOIOTHYECKMX MEMOpaH — TeKy4ecTb, CIOCOOHOCTh K
CaMO03aMbIKAHHIO, TOJIYIIPOHUILIAEMOCTb.

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

Crpoenue wmomnekynsl AT®. Makpospruueckue cBsizu B Mojiekyiae ATO.
buonoruueckue ¢pynxiuu AT®. BoccraHoBIEHHbIE MEPEHOCUYUKU, UX (YHKIUHU B
kietke. CexkBennposanue [JHK.

CrpykTypHas Ouosorusi: 6MoxuMuueckue u 6uodu3nyeckre UcciaeJ0BaHus CocTaBa

Y TIPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJIEKYJT

Tunbl  kJeTok:  JykapuoTHyeckas M NpokapuoTuueckas.  CTpyKTypHO-
(GbyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Ctpoenue mnpokapuoTHUecKo KieTku. Kiierounas creHka OakTepuil M apxei.
OcobeHHOCTH CTpOeHHsT TeTepoTpodHOl W  aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Ctpoenne u (GYyHKIMOHHPOBAHWUE OHYKApPHOTHUYECKOW KieTku. I[lmazmatuyeckas




MeMOpaHa (mnasmanemma). CTpykTypa Iuta3MaTHueckod memoOpanbl. TpancmopT
BEIIECTB Yepe3 IIa3MaTHYECKyl0 MeMOpaHy: naccuBHBIN (nud¢dysus, odaerd€nnas
muddy3us), akTUBHBIA (NMEPBUYHBIA M BTOPUYHBIA aAKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHIOLUTO3:
MUHONKTO3, (aronuTo3. Dk301uTo3. Kierounas crenka. Ctpykrypa u (QyHKIHA
KJICTOYHOM CTEHKH pacTeHuil, IpuoOoB.

Hurommazma. [utozonb. Llutockener. JIBwkenwe muToruia3Mmbl. OpraHoubl
kieTkd. OgHOMeMOpaHHbIe OpPraHOM bl KIETKH: 3HIoIuIa3Maruyeckas cethb (DI1C),
anmapatr ['oib/pKH, JU30COMBI, HX CTpoeHHe U (QyHKIuH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHou0B KiIeTKU. CTpOeHHE TIpaHyISIPHOTO PETUKYIyMa.
Cunte3 pacTtBopuMbIX OcnkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [ maakuid
(arpaHymsipHBIM)  SHAOIIa3MaTHUYEeCKU  peTHKyayM. CekperopHas (QyHKUIUS
anmapara ['onpxu. TpaHcnopT BEHIECTB B KJIETKE. BaKyonu pacTUTENbHBIX KIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIE€TKUA: MUTOXOH/IPUU, TUIACTUIBI.

Ctpoenve W (QYHKIMM MUTOXOHApPUM u miactul. llepBuyHble, BTOPUYHBIE H
CJIO’KHBIC TUTACTH/IBI (DOTOCHHTE3UPYIOIINX 3YKAPUOT. XIJIOPOTUIACTHI, XPOMOILIACTEHI,
JICUKOILIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounsl kineTku CTpoeHne u  (QyHKIMH HeMeMOpaHHBIX
OpraHoujioB  kieTku. Pubocombl. MukpodunameHTsl. MBbIIIEYHbIE  KIETKH.
MuxkpotpyOouku. Kinerounsiii nentp. CTpoeHre U ABUKEHHE )KT'YTUKOB U PECHUYEK.
MuxkpoTtpy0Oouku uToruiasmsl. LleHTpuoss.

SAnpo. OOonouka siapa, XpOMaTHWH, KapuoIiasMma, SAPBIIIKHA, HX CTPOCHUE H
¢bynkuuu. Snepusiii  O6enkoBblif  Marpukc. IIpocTpaHcTBEHHOE pacmookXeHue
XpoMOcoM B UHTep(ha3HOM siipe. benku XpoMaTtnHa — TUCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK JSYKapuoT

(pacTuTeNBbHOM, KMBOTHOM, 'PUOHOIT)

2.4

AccUMWISIIMSL ¥ TUCCUMUIIALIUA — JABE CTOPOHBI MeTabonmu3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIA M TeTepoTpodHbIH. YuacTHe KHUCIOpoJa B OOMEHHBIX
mpoueccax. OJHepreruyeckoe obecrnieueHue KieTku: mnpespameHne AT B
oOMeHHBIX Tporeccax. {OEpMEHTATHBHBIM XapaKTep peakluil KIECTOYHOTO
Metabonu3ma. DepMeHTH, HUX CTPOCHHE, CBOWCTBA M MEXaHH3M JICHUCTBUA.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKHX Karajau3aTopoB. bemku-
aKTUBATOPbl M OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (EepMEHTAaTHUBHBIX
peaxkuuii oT pa3IuyHbIX PaKTOPOB.

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

[IponykTuBHOCTH (QoTOCHHTE3a. BnusHHe pa3nuyHbIX (AKTOPOB Ha CKOPOCTH




2.5

¢dorocunTesa. 3HaueHne HOTOCHUHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HHUTPUPHUIHPYIOIIHNE
OakTepuH, XKene300aKTepuHu, CEepoOAKTEepPHH, BOJIOPOJIHBIC OakTepuH. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHBIe opraHu3Mbl. Buasl Opoxenus. [IpogykTel OpokeHHS © HX
UCTOJB30BAHMUE YEIOBEKOM. AHa’pOoOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIC3HEH.

AdpoOHBIC OpraHU3MBL. JTalbl SJHEPreTHUecKoro ooMeHa. [1oroToBUTEIBHBII JTAI.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETNICHHE TITFOKO3bI.

buonornueckoe OKHUCIIEHHME, WM KIETOYHOE JAblXxaHue. Poiab MUTOXOHIpUM B
nporeccax Ouosiorudeckoro okucieHus. [{ukmmueckue peakunu. OKUCIUTENHLHOES
dbochopmwmpoBanue. [IpeumyrecTBa a’poOHOr0 IMyTH OOMEHA BEIIECTB IEpe

aHadpoOHBIM. D(P(PEKTUBHOCTH IHEPTETHIECKOTO 0OMEHa

Peakuuu MarpuuHoro cuHre3a. IIpMHIMI KOMIUIEMEHTAapHOCTHM B peakLUsAX
MaTpU4YHOro cuHTe3a. Peanuzanus HaciencTBeHHOM mHpopManuu. ['eHernueckuit
KoI, ero csoucrea. Tpanckpunuus — Marpuunbslid cuHTe3 PHK. IlpuHummnsr
TPAHCKPUIILIUKA: KOMIUIEMEHTAPHOCTb, AaHTUIAPAUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauus u e€ srambl. Yuactue TpaHcnoptHeix PHK B OmocunTe3e Oenka.
VYcnoust OmocunHte3a Oenka. KoampoBanume amuHOkmcnor. Pomp pubocom B
OouocuHTe3e OenKa.

Opranuzanus reHoMa y NpOKapuOT M JYKapHOT. Peryisnus akTUBHOCTH I'€HOB y
npokapuot. ['mmore3a omepona (®. XKako6, XK. Mano). Perynsmuss oOMeHHBIX
IIpOLIECCOB B KieTKe. KileTounslii romeocTas.

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

BupycHpie 3a0oneBaHus YelnoBeKa, >KMBOTHHIX, pactrenuit. CIINJ], COVID-109,

conuaJibHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

2.6

Knerounsrnii muki, ero nepuoasl u perymsus. Uarepdasza u muto3. OcobeHHOCTH
MpoLecCoB, MpoTekalmux B uHTepdaze. IloaroroBka KIeTKH K JAEIEHUIO.
[Ipecunternyeckuii (MOCTMUTOTUYECKUI), CHUHTETUYECKUA M TOCTCHHTETUYECKUI
(MpeMUTOTUYECKHIT) TEpUOIbI UHTEP(A3HI.

Marpuunsiii  cunte3 JHK — perumkanmda. Ilpunnuner perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATHBHBIM  CHHTE3,  AHTHUIIAPAJUIEIBHOCTb.
Mexanusm perummkanuu JJHK. Xpomocomel. Ctpoenne xpomocoMm. Temomepsl u
Tenomepasa. XpPOMOCOMHBIH HabOp KJIETKM — KapuoTul. JIMIUIOMAHBIA |
rarioniHbIi  Habopsl  XpoMocoM. ['omosioruusnble  xpomMocoMmbl.  IlojoBbie
XPOMOCOMBI.

I[eJ'ICHI/Ie KJIICTKHU — MUTO3. CTaIlI/II/I MHTO3a U MPOUCXOAAIINEC B HUX IPOLECCCHI. Tunel




muto3a. Kapnokunes u nuroknnes. buonornueckoe 3HaueHue mMuto3a. Perymanus
MHUTOTHYECKOT0 UKJIa KIeTKH. [IporpamMmmupyemas KieTouHasi THOesb — arnonTos.

(DYHKHI/IOHaHBHaH I'CHOMHKA

OpFaHI/ISM Kak OMoJIOrHYecKasi CHCTEMa

3.1

3.2

OnHOKJIETOYHBIE, KOJOHUAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3Mbl U MHOI'OTKaHEBbIE
OpraHU3MBI.

@DopMbl pa3MHOKEHHS OpraHU3MOB: Oecroioe (BKJIK0Yasi BEr€TaTUBHOE) U MOJIOBOE.
Bunsl Gecrmonoro pa3sMHOXKEHHUS: IOYKOBAaHHE, CIOPYJSAIMs, (parMeHTaIus,
KJIOHUPOBaHHUE.

[TonoBoe pazmuoxenue. llonoBbie kneTku, niau ramersl. Meio3. Ctaguu menosa.
IToBenenue xpomocom B menose. Kpoccunrosep. bronornueckuii cMbIca MeNHo3a U
IIOJIOBOIO ITporiecca. Meio3 U ero MecTo B JKU3HEHHOM LUKJIE OPraHU3MOB.
[IpenzaponpimeBoe pazButue. l'ameroreHe3 y >KUBOTHBIX. llojioBble Jkemne3bl.
OO6pazoBanue U pa3BUTHE MOJNOBBIX KiIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U SMOPUOHAIIBHOE pa3BUTHE IKUBOTHBIX.
Crioco0bl OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTHE opraHu3MoB (oHToreHnes). Craguu 5>MOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenue. Tumbl apobnenus. OcoOeHHOCTH
IpoOJICHNsS MIICKOIUTAIOMINX. 3apOBIIICBbIE JIMCTKU (TacTpyJsnus). 3akiajka
OpPraHOB W TKAHE W3 3apOABIIIEBBIX JHUCTKOB. B3auMHOE BIMAHHE YacTeu
pa3BUBAIOIIETOCS 3apo/Ibiiia (3MOpUOHATBbHAS MHIIYKIIHS). 3aKIaKa TUIaHa CTPOCHUS
KUBOTHOT'O Kak pe3yjibTaT UEPAPXMUECKUX B3aUMOJICHCTBUN TIeHOB. BnusHue Ha
SMOPHOHAIILHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pa3Butne xuBoTHBIX. [locTamMOpuoHansHbli niepuoa. Ilpsmoe u Henpsamoe
pazButue. Pa3Butne c wmetamopdo3oMm y O€ClO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3HayeHUE MPSMOTO U HENPSAMOr0 pPa3BUTHUS, HX
pacmpocTpaHeHue B mpupoje. THIBI pocTa KUBOTHBIX. DaKTOPHI PEryssiud pocTa
KUBOTHBIX W 4enoBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHSA Y KUBOTHBIX U
yenoBeKa. [leproabl oHTOreHe3a yenoBeka.

PazMHoxeHMe U pa3BuTHe pacTeHui. 'ametodut u cnopodut. Meiio3 B )KU3HEHHOM
nukie pacrennii. O0pa3oBaHue CIOp B Mpolecce Melo3a. ['aMmeTroreHes y pacTeHui.
OmjonoTBOpeHNE W pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  J[BoiiHOe
OILJIOIOTBOPEHUE Yy IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U pa3BUTHE CEMEHHU.
MexaHu3MBbI PErysIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX

Hcropust cTaHOBIEHUS U Pa3BUTHUSL TEHETUKHU KakK HayKu. OCHOBHBIE T€HETHUYECKUE
MOHSATHS W  CHMBOJIBL. [ 'OMOJIOTHYHBIE  XPOMOCOMBI,  aJUICNIbHBIE  TEHBI,

AJIbTCPHATUBHBIC IIPU3HAKH, I[OMI/IHaHTHI)II\/'I nu peuecanHHﬁ IMPpU3HAK, TOMO3HUI'0Ta,




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

TCHETHKHU: THOPUI0JIOTUUECKUHN, IINTOJIOTHUECKUI, MOJIEKYIIPHO-TEHETUYECKUIA

3.3

3.4

3.5

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHaens — 3aKOH €IHHO00pa3us
rudpuoB nepporo nokosieHus. [Ipasuno nomuHupoBanus. Bropoit 3axkon Mennens
— 3aKOH pacUIelyIeHUs Ipu3HaKoB. lluTosorndyeckne OCHOBBI MOHOTMOPHIHOTO
CKpeIIMBaHuA. [ HII0TE3a YNCTOTHI raMer.

AHanmuzupyrolee ckpeuiuBaHue. I[IpoMexyTOuHbBI XapakTep HaciaeI0BaHUS.
Pacmienyienue npru3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

JurubpuaHoe ckpeuuBanue. Tpertuii 3akoH MeHIens — 3aKOH HE3aBUCHMOTO
HaclleIoBaHusl IpU3HaKoB. LluTonornyeckue 0CHOBBI TUTMOPUIHOTO CKPELIMBAHNUS.
CueruienHoe HacienoBaHnue npuszHakoB. PabGorer T. Moprana. CueruieHHOE
HacJIeJOBaHUE F€HOB, HAPYIIEHUE CLEIUIEHUS] MEXAY T€HaMU. XpOMOCOMHAas TEOPHsI
HACJIEICTBEHHOCTH.

I'enernka mnona. XpoMOCOMHBIH MEXaHW3M OINpENCICHU Ioyla. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBli M reTeporameTHsld mon. ['eHeTndeckas
CTPYKTypa HOJIOBBIX XpoMocoM. HaciiejoBaHue Npu3HaKkoB, CIEIIEHHBIX C [10JIOM.
I'enoTun kak nenoctHas cucreMa. [lneforponus — MHOKECTBEHHOE IEHCTBUE T'€HA.
MHO0X€eCTBEHHBIN AJIIEIIU3M. B3aumonencrsue HEaJIJICJIbHBIX TCHOB.

KommnemenrapHocts. Onuctas. [lonumepus

BzaumoneiicTBue reHotuna u cpeipl npu GopmupoBanun ¢enoruna. M3meHunBocTh
npu3HaKoB. KauecTBeHHblE M KOJNMYECTBEHHbIE NPU3HAKU. BHIBI W3MEHYMBOCTH:
HEHACJICACTBEHHAS U HACJIEICTBEHHAS.

MoaundukaoHHasi U3MEeHYMBOCTh. Posib cpenibl B (hopMupoBaHUK MOAN(DUKALMOHHON
m3MeHYnBoCTH. Hopma peakumm npusHaka. BapuanuoHHBI psl M BapUALMOHHAS
kpuBas (B. Moranncen). CoiictBa MOAU(UKAITIOHHON H3MEHUYMBOCTH.
I'enotunnyeckass n3MeHUUBOCTb. (CBOMCTBA T'€HOTUIMHMYECKOM HM3MEHYMBOCTH. Buipl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MYTAIL[IOHHASL.

KomOunaruBHas n3MeHUYMBOCTb. Meli03 1 N0JI0BOM MPOLIECC — OCHOBA KOMOWHATUBHON
M3MEHYUBOCTU. Ponb KOMOMHATHBHOW H3MEHUYMBOCTH B CO3JAHUM TE€HETUYECKOTO
pa3Ho00pa3ust B Mpezienax OJHOro BUA.

MyranroHHass W3MEHYMBOCTb. Buabl MyTaiuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAaHHbIE MyTallUMU. SlaepHble M LUTOIUIa3MaTHYECKHE
mytarmu. ComMaTtudeckue U 1MosioBble MyTaluu. [IpyyrHbI BO3SHUKHOBEHUSI MYTAalUil.
MyTtaressl ¥ UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IPOLECCa.
3aKOH rOMOJIOTHYECKUX DPAI0B B HaciencTBeHHOM m3menunBoctH (H.W. BaBuios).

BHCSI)IepHaSI N3MCHYHBOCTDh U HACICACTBEHHOCTD

Kapuorun yenoseka. MexayHapoiHas mporpaMMa HccieJ0BaHNs TeHOMa YeI0BeKa.




3.6

3.7

MeToasl  U3ydeHUS] TEHETHKU 4YEJIOBEKa: TEHEATOTHMYeCKHid, OJM3HEIOBBIH,
LUTOT€HETUYECKUM, MOMYJISIHUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TE€HETHYECKH.
CoBpeMEHHOE  OMNpENENICHHE T'EHOTHUIA: IOJHOTC€HOMHOE  CEKBEHHpPOBAHUE,
FEHOTUIIMpPOBaHUEe, B TOM uucie ¢ nomonipto [Il[P-ananmmza. HacnencTtBeHHbie
3a0oyieBaHus 4YeloBeKa. | €HHbIE M XPOMOCOMHEIE OOJIe3HM uenoBeka. boiesHu c
HACJIEJICTBEHHOW MPEAPACHONOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOM TE€HETHKU B
MPEIOTBPAIICHUN MW JICUEHUH TEHETHYEeCKHX 3aboyieBaHuii uenoBeka. CTBOJIOBBIC

KICTKH

JomecTukanusa U cenekius. 3apoxkKICHUe CEIeKIMU U IoMecTuKanuu. Yuenue H..
BapuiioBa o 1meHTpax MpOMCXOXKIEHUS U MHOTOOOpa3us KyJIbTYpHBIX pacTeHui. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHH U MOPOJ] KUBOTHBIX. COpT, MOpOAA, IITAMM.
3aKOH rOMOJIOTMYECKHX PsIIOB B HacieAcTBeHHON n3meHunBocty H.M. BaBunoga, ero
3HAYEHHE IS CENEKIIMOHHON PabOoTHI.

Metoasl  ceneKUMOHHOM  paboThl. VICKycCTBEHHBIH  OTOOp: MAacCOBBIM U
VHIUBUYAJIbHBIH. Drarmsl KOMOMHAIIMOHHON CCJICKIIMH. UcnrpiTanue
MPOU3BOUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUILY C TIOMOIIBIO OIICHKU
(dbeHoTHa MOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKUHOHHOW pa®oThl. PaanannoHHBIA U
XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTallui y KyJbTYPHBIX ()OPM OPTraHU3MOB.
Hcnonp30BaHre T€HOMHOI'O PEJAKTUPOBAHUSA M METO0OB pekoMOuHaHTHbIX JIHK
JUTS IOJTYYEHHUSI UICXOAHOI0 MaTepuara sl CeJIeKIHH.

[omyyenne mnomumuionoB. BHyrpuBHmoBas ruOpuam3anms. bian3koponcTBeHHOE
CKpelIMBaHue, WM WHOpHIUHT. HepoacTBEHHOE CKpelMBaHWEe, WM ayTOPUIHHT.
I'erepo3uc u ero npuumnbl. Mcnons3oBaHue rerepo3uca B cenekimu. OtaanéHHas
rubpummsaiys.  I[lpeomonenune Oecrutonuiss MEXKBUAOBBIX THUOpuUAoB. JlocTimkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

OOBeKThI, UCTIONb3yeMble B OMOTEXHOJOTHH, — KJIETOUHBbIE U TKAHEBBIE KYIBTYPBHI,
MHUKPOOPTaHU3MbI,  UX  XapaKTEPUCTHKA. TpagunmonHas  OMOTEXHOJIOTHS:
xJeboneueHue, MOJTyYEHUE KHCJIOMOJIOUHBIX MPOIYKTOB, BUHOJIEIIHE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTMYECKHX TEXHOJOTHIA.
[TpouzBoacTBO Oenka, aMUHOKHUCIOT M BUTAMUHOB. VICKyCCTBEHHOE OILIIOAOTBOPEHHE.
PexoHCTpyKIMS SHWLEKIETOK M KIOHUPOBAHUE MKUBOTHBIX. METOJ TpaHCIUIAHTALIMHU
siIep KIIETOK.

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

Hcnonp30BaHe CTBOJIOBBIX KIIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMuecKoro Mupa

4.1

4.2

4.3

Bbuonorunueckoe pazHooOpasue opranuzMoB. CoBpeMeHHasi CHCTEMa OPraHUYEeCKOTro
mupa. [lpuHnunel knaccupukamuu opraHu3MoB. OCHOBHBIE CHUCTEMAaTHUYECKUE
IpYyIIIBI OPIraHU3MOB.

OCOOEHHOCTH CTPOEHUS U KHU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrUe
npotuctel. KomoHuanpHele opranu3mbl. [[BukeHHE OJHOKIETOYHBIX OpPraHU3MOB:
amMEOOMHOE, KTYTUKOBOE, PECHHYHOE. 3alluTa y OIHOKJIETOYHBIX OpPraHHU3MOB.

Pa3I[pa)KI/IMOCTB Y OJHOKJIECTOYHBIX OPIraHU3MOB. Takcucer

MHOrokaeToYHble pacTeHHs. B3auMOCBsA3b 4acTeli MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, opranbl U CUCTEMBI OPraHOB MHOT'OKJIETOYHOI'O opraHuzma. OpraHusm Kak
enuHoe 1enoe. Tkanu pacteHuid. TUITBI pacTUTENBHBIX TKaHEH: oOpa3oBaresbHas,
IIOKPOBHAsl, MNpPOBOJAIIAsA, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTPOCHMS,

(GyHKIUI 1 pacooKeHHs TKaHEel B OpraHax pacTeHUuin

BereraruBHble U reHepaTHUBHbIE OpraHbl pacTeHUd. DyHKIMM OpPraHoB U CUCTEM
opranoB. Kapkac pacteHuil. /[BukeHHE€ MHOTOKJIETOYHBIX PACTEHU: TPONMHU3MbI U
Hactuu. llorsjomeHue BOMABI, YIJIEKUCIOIO Ta3a M MUHEPAIbHBIX BEIICCTB
pacrenusimu. Jlpixanue pactenuid. [{uddys3us ra3oB uepe3 MOBEPXHOCTh KIIETKH.
TpancnopTHble cuctembl pacTeHuil. Bblgenenue y pacrenuil. 3ammura  y
MHOT'OKJIETOYHBIX pacreHuid. Kytukyna. CpeacTtBa mnacCMBHOM M XMMHUYECKOU
3amuThl. OUTOHIUIEI.

PazgpaxkumocTs U perynsuusi y OpraHu3MoB. PazmpakumMocTb W peryisius y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BellleCcTBa M UX 3HAUCHHE

4.5

MHOroKJIeTOYHbIE KMBOTHBIE. B3anMOCBS3b 4acTed MHOTOKJIETOYHOI'O OopraHu3ma.
TKaHI/I, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJICTOUHOI'O OpraHu3Ma. OpFaHI/ISM KakK
CANHOC 1ICJI0C. I'omeocras. Tkanu >KUBOTHBIX U YEI0BEKa. THIIBI dKHUBOTHBIX TKAHCH:
OIUTECIIMAIbHAA, COCAVMHUTCIIbHAA, MBINICYHAA, HCPBHAA. OcobenHoct CTpOCHUA,

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

4.6

Opranbel ¥ CHUCTEMBl OPraHOB XHUBOTHbIX. (DYHKIMUM OpPraHOB M CHUCTEM OpPTaHOB.
Omnopa Tena oprann3MoB. CKeIeTbl OHOKIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyxHblii 1 BHyTpeHHHH cKeneT. CTpOEHUE U TUIBI COEAUHEHUS KOCTEH.
JIBU>KEeHHE  MHOTOKJIETOYHBIX JKMBOTHBIX. [IluTaHume >kuBOTHBIX. [IuTaHue
MMO3BOHOYHBIX >KUBOTHBIX. J[pIXxaHue >kuBOTHBIX. KokHoe npixanue. JKabepHoe u
JETOYHOE JIBIXAHHUE.

JlpIxaHN€ TTO3BOHOYHBIX JKUBOTHBIX. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
MMO3BOHOYHBIX )KMUBOTHBIX. J[pIXaTenbHas cuctemMa yenoBeka. MexaHnusm BeHTHISALUU

JETKUX y NTULl ¥ MIIEKOMUTAOMMX. TpaHCIIOPT BEUIECTB Y OPraHU3MOB. TpaHCIiopT




5.1

5.2

5.3

5.4

BELIECTB Yy KMBOTHBIX. KpoBeHOCHas1 cucrteMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX XHUBOTHBIX. Kpyru kpoBooOpaiieHusi. JBOIIOLMOHHBIE YCIOKHEHUS
CTPOCHHMSI KPOBEHOCHOM CHCTEMBl II0O3BOHOYHBIX JKMBOTHBIX. Bbinenenue y
OpraHnusmoB. Beinenenue y kuBOTHBIX. CoOKpaTHTENbHbIE Bakyoau. OpraHel
BblieneHUs. CBsI3b IOJIOCTH Tella ¢ KPOBEHOCHOW M BBIACIUTEIBHOW CHCTEMaMH.
Boigenenue y mo3BOHOYHBIX >KMBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX KMUBOTHBIX.
IToKpOBBI ¥ UX IPOU3BOHBIE.

Pa3npaxxuMocTh M peryisiuys y OpraHu3MoB. Pa3zgpakuMocTb y OZHOKIETOYHBIX
opranu3moB. Takcucel. PazgpaxuMocTs U peryisauus y MHOTOKJIETOYHBIX PACTCHUIA.
PocroBele BemecTBa U X 3HaYCHUE.

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

PazpaGorka anroputMoB U mporpamm Uit 3G (GeKTUBHONW (YHKIMOHAIHHON
aHHOTaLUU TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB

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

Opranel U cuCTEMBI OpPraHoB 4esnoBeka. OTnaensl MOJOBHOIO MO3ra MO3BOHOYHBIX
XKHUBOTHBIX. Pedexc u peduekropHas ayra. besycioBHbIe U yCIOBHBIE PE(ICKCHI.
I'ymopanbHas peryniauus U 3HAOKPUHHAs CUCTEMa >KMBOTHBIX M yesioBeKka. JKenesbl
SHJOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBre TOPMOHOB. B3auMOCBsA3b HEPBHOI
U DSHAOKPMHHOM cucreM. ['mnoramamo-runogusapHas cucrema. Pedaexc u

pednexropHas ayra. besycioBHbie U yCIOBHBIE PedIEKChI

3ammra opraHusMa oT Oone3Hed. MMMmyHHas cuctema denoBeka. Kierounslid u
FYMOpaJbHBIA HMMMYHHUTET. Bpoxn€HHbI, npHOOpeTEHHBIH crenupuyecKuit
UMMYyHHUTET.  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. Cepaie, KpOBEHOCHBIE COCYbI U KpoBb. Kpyrn
KpoBooOparnieHusi. Pabora cepama u e€ perynsius

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

JlpixarenbHbIe 00BEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CUCTeéMa 4YCJIOBCKA. OT)IeJ'II)I MUIICBAPUTECIBHOTO  TpaKTa.

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

5.6

[TokpoBel u wux mnpousBoaHsle. Opransl BblaeneHus. Iloukn. CrpoenHue u

¢byHkuroHMpoBaHue HeppoHa. DUIBTpAIH, CEKpelUs U 00paTHOE BCAChIBAaHUE KAaK




MeXaHU3MBbI paboThI OpraHoB BeAeneHus. OOpazoBaHUe MOYH y YeTIOBEKa

5.7

6.1

6.2

,HBI/I)KCHI/IG JenoBeKka: MplmedyHas cucrema. CKeJeTHBIC MBIIINBI KW HX pa60Ta.

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

OpomonmonHas Teopust Y. [lapeuna. Ilpeanocbuiku BO3HUKHOBEHUS JapBUHU3MA.
JKusHp u HayuHas nesrensHOCTh Y. JlapBuHa.

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

Odopmnenne cunteTnyeckoi Teopuu HBomonuu (CTD). HeiitpanbHas Tteopus
sBotolui. COBpeMEHHasi HBOJIOLMOHHAs OMOJIOrus. 3HAYEHHE SBOJIIOLMOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tonmynsnus Kak 37eMeHTapHas eAnHuna 3Boonund. CoBpeMeHHbIE METO/Ibl OLIEHKU
TEHETUYECKOro pa3HooOpasusit U CTPYKTYpbl monyisiuuid. M3menenue reHodoHna
MOMYJISIIMK  KaK 3JEMEHTApHOE SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOTrO
paBHoBecust [[xx. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOPbl (IBMXKYILME CHUJIbI) 3BOJIIOLMU. MyTalMOHHBIA Ipolecc.
KomOuHaTuBHass M3MeHYMBOCTb. Jlpeli reHoB — ciydaiiHble HEHalpaBJIEHHBIE
W3MEHEHHsT YacTOT aienedl B momymsnusx. Oddekr ocHoBarems. Murpanmu.
M3onmsaumst momynsinuid:  reorpaduueckas (IpOCTpaHCTBEHHAs), OMOJIOrHYecKas
(penpoayKTHBHAS).

EctectBenHblil 0TOOp — HalpaBisitoIIUi GakTop 3BoOLMH. DOPMBI €CTECTBEHHOTO
oTOopa: JBIWXKYIIUH, CTaOWIM3HPYIOIIMNA, pa3pblBalOIIMM  (AM3PYHNTUBHBIN).
[TonoBoit oT60P.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOIIOIMH. Bo3HUKHOBEHNE
npucnocoOaeHuit y opranu3moB. Apomopdo3bl M uauoagantauuu. IlIpumepsr
npucnocoOaeHuit 'y  opranu3moB.  OTHOCUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpPraHU3MOB.

Bun, ero «kputepum U CTpyKTypa. BupmooOpazoBaHue Kak  pe3ynbTaT
MUKpO3BOJtOLMU. M3omsuus — kioueBoil (axktop BupooOpazoBanus. I[lytu u
crocoObl BUJI000Pa30BaHUs: ajjionaTpuieckoe (reorpaduyeckoe), CUMIIaTPUUECKOoe
(9KOMOTHUYECKOE), «MTHOBEHHOE» (monumuionaAn3anus, rudpuan3anms).
JUINTENbHOCTD 3BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp 3BOMIONMOHHON OHOJOTMM B pa3pabOTKe HAayuHbIX METO/J0B COXpaHEHHS
O6uopazHooOpasus. MUKPOIBOJIOLUS M KOAIBOJIOIMS MApa3suTOB U HMX XO35€B.

MexaHu3mbl GOPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHUKAM M CHOCOOBI OGOPHOBI €




Hell

6.3

6.4

Meroasl u3ydeHuss MakposBomonuu. [lameoHTOnOrMYecKre METOAbl W3YyYeHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaduyeckne meronsl u3ydenus spomonuu. CpaBHenue (iaopsl U (ayHb
MaTepuKOB U OCTpoBOB. buoreorpaduyeckne obmacti 3emiun. Bumsl-sHIeMukn u
PEIHMKTBI.

OMOpHOJIOTHUECKHE U CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOAbl  H3Y4eHUs
HBOJIIOIUH. [ eHETHYeCKHe MEXaHW3Mbl OHBOJIONHMH OHTOI€HE3a M TIOSBJICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB.  ['OMONOTMYHBIE W aHAJOTHYHBIE  OPraHBbl.
PynumeHTapable  opraHsl | aTaBU3MBI. MonekynspHO-TeHeTHYECKHE,
OMOXMMHUYECKHE U MaTeMaTHYECKHE METOJbl M3YUEHHUS IBOJIONHMH. [ OMOIOrnyHbIC
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOT€HETHYECKUX JICPEBBEB.
XpOMOCOMHBIE MYTallUH U 3BOJIIOLMSI TCHOMOB.

OOmue 3akoHOMEpHOCTH (IpaBuia) HBoitonMH. HeoOpaTUMOCTh 3BOJIIOLUU.

AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUU

HayuHble runoressl MpOUCXOXKACHUS KU3HU Ha 3emiie. AOMOreHe3 U NaHCIepMHusl.
JloHayuHble TPECTABICHUS O 3apOKJIEHUU KHU3HU (KpeanuoHusMm). ['umoresa
IIOCTOSIHHOT'O CaMO3apOKJI€HUs KU3HU U €€ onposepxkeHue onbitamu D. Penu, JI.
Cnannanuany, JI. ITacrepa. IlporcxosxaeHue Ku3Hu U acTpOOHOIIOTHSL.

OcHoBHbIE 3Tamnbl HeopraHudeckoi spomtonuu. llnanerapnas (reosiornyeckas)
3BOJIIOLIMSL. XUMUYECKasi dBONIONUSA. AOMOTeHHBIM CUHTE3 OPraHUYECKUX BEILIECTB
u3 Heoprannueckux. OmbiT C. Mumnepa u I'. FOpu. OGpa3oBanue moiuMepoB u3
MoHOMepoB. KoanepsatHas runore3a A.M. Omnapuna, rumnoresa HNEPBUYHOTO
oynboHa J[x. Xonzaelina, renerndeckas runotesa I'. Mémnepa. Pu6osumsl (T. Yek) u
runore3a «vmupa PHK» V. I'mnbepra. ®opmupoBanue MemMOpaH U BO3ZHUKHOBEHUE
IIPOTOKJIETKH.

Hctopusa 3emimm u meronbl €€ usydeHus. VckonmaeMble OpraHMYECKHE OCTATKH.
I'eoxpononorust u e€ meronpl. OTHOCHTENbHAasE M aOCONIIOTHAS TEOXPOHOJIOTHSL.
I'eoxpoHonornyueckas 1mKasa: 0HbI, Ipbl, HEPUOJIbL, JTTOXH.

HavanpHble aTanbl opraHudeckoi 3Boitonuu. [losBieHMe M SBOMIOLMS NEPBBIX
KJIETOK. OBOMIOIMA  MeTabonu3ma. BO3HUKHOBEHHME TEPBBIX  HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIJIEHKN KaK aHaJor MEpBbIX Ha 3emiie COOOIIEeCTB.
Crpomatonutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxxaenue d>ykapuoT (CUMOMOTreHe3). OBOJIOLUMOHHOE MPOUCXOXKIACHUE
BUpYycoB. lIpoucxoxkneHne MHOTOKJIETOYHBIX OpraHu3MoOB. Bo3HUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

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

Beixon pacrennii Ha cymy. IlosBieHue CIOpOBBIX PAacTEHH M 3aBOEBaHME MMH




cymu. CemeHHble pacTeHus. [Iporcxo1eHne BETKOBBIX pacTEHUI.

OCHOBHBIE ITaIbI IBOJIOLUN KUBOTHOTO MUpa. OCHOBHBIE apOMOP(}HO3bI KUBOTHBIX.
Benpckas ¢ayna. KemOpulickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX THUIIOB. [lepBbie
XOpJOBbI€ KUBOTHBIE. JKHU3HB B Boj€. DBOJIOLMS MMO3BOHOUYHBIX. lIponcxoxaenue
ampubuii u pentwimid. [IpoucxoxkaeHne MIEKONUTAIOMMX ¥ OTUI. [IpuHIMI
KIo4eBoro  apomopdoza. OcBoeHue OECHNO3BOHOYHBIMH W [MO3BOHOYHBIMHU
YKUBOTHBIMU CYIIH.

PazButue *xu3Hu Ha 3emiie MO 3paM U MEpUOJIaM: apXeu, MPOTEePO30M, Maeo30M,
Me3030H, KaifHo30i. O0Ias XxapakKTepuCcCTHKa KIIMMaTa U Ie0JIOTHISCKUX MPOIIECCOB.
[TosiBeHue 1 pacuBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa30BaHUE: €TO YCIOBUS U
BJIUSTHUE HA ra30BbIid COCTaB aTMOC(EpHI.

MaccoBble BbBIMHUpaHUST — 5SKOJIOTMYECKME Kpu3uchl npouuioro. llpuumubl un
CIIEICTBUSl MAacCOBBIX BbIMUpaHUN. COBpEMEHHBIH SKOJIOTMYECKUHA KpPU3HUC, €ro

0CO0EHHOCTH

6.5

Pasnenst w 3amaum  anTpomosiornd. Mertoasl aHTponosoruu. CTaHOBIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoacTBOo 4eloBeKa € JKMBOTHBIMU. CHCTEMAaTHYECKOE IOJOKEHHE YEJIOBEKa.
CBugerenbcTBa  CXOJCTBA  YE€JIOBEKAa  C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0IOT0-OMOXUMUYECKHE,
noBesieHueckue. OTIuuMs YesloBeKa OT KUBOTHBIX. [IpAMOXO0XKIE€HHE U KOMILIEKC
CBA3aHHBIX C HUM MpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra W BTOPOW CHUTHAJIBHOMN
CUCTEMBI.

JBuwxymue cwibl  (pakTopbl) aHTPONOreHe3a: OHOJIOTUYECKUE, COLMaIbHBIE.
CooTHoluleHne OMOJOTHYECKUX U COLMANIbHBIX (PAKTOPOB B aHTPOIOT€HEE.
OCHOBHBIE CTaZUM AHTPONOreHe3a. ABCTPAJONUTEKH — JBYHOTHE INPEAKH JIIOJIEH.
UYenoBek yMmenbli, IEPBbIE U3TOTOBICHUS OPYAUN Tpyaa. YenoBek NpAMOXOIAIUN U
MIePBbIN BBIXOJ JItOjAeH 3a mpenensl Adpuku. YenoBek reidaenboeprckuii — oomuii
IIPEIOK  HEAHJEPTAIBCKOIO UEIOBEKa M 4eloBeKa pasyMmHoro. Yenosek
HEaHJIEPTAIbCKUNA KaK BHJA JIOJEH XOJOJHOTO KiauMmaTta. YenoBek pa3yMHbIN
COBPEMEHHOI0 THUIIA, IEHUCOBCKHUI YEJIOBEK, OCBOEHNE KOHTUHEHTOB 3a IMpeJelaMu
Adpuxku.

DOBOJIIOLMS  COBPEMEHHOI0 4YelloBeKa. ECTeCTBEHHbI 0TOOp B  MOMYISLMIX
yenoBeka. MyTalMOHHBIA Mporece U mnonuMopusM. IlomynsiuoHHBIE BOJIHBL,
npeiid reHoB, mMurpamus U «>PEGEKT OCHOBATES» B MOMYJANHMSIX COBPEMEHHOTO
YelioBeKa.

Yenoseueckue pacel. llonatne o pace. bonpmme pacel:  €BpoIEoOHIHAs
(eBpa3uiickas), aBCTpao-HErpouHas (SKBaTOpUaIbHasA), MOHTOJIOMAHAS (a3UaTCKO-

amepuKkaHckas). Bpems u myTu pacceieHuss 4deloBeKka MO IutaHeTe. EauHCTBO




yenoBeYecknx pac. Hayunas HecocTosTeNbHOCTh pacu3Ma. lIpucnocoGneHHOCTh
YeJIoBeKa K pasHBbIM YCIOBHUSM OKpYXKarwulied cpensl. BiusHue reorpadudeckoit

cpensl u apeiida reHoB Ha MOPQOIIOTHio U (PU3HOJIOTHIO YeTOBeKa

OKOCHCTEMEI U IMPpUCYyHKUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Mertoabl  skosoruu. IloneBble HaOmOAEHUSA. OKCIEPUMEHTbl B JKOJIOTUU:
OpUpOJHbIE U JlaboparopHble. MojenupoBaHie B 3KOJOTHMM. MOHHUTOPUHT

OKPYKaroIIel Cpe/Ibl: TOKAIBHBIN, pETHOHAIBHBIN U TJI00aTbHBINA

7.2

Okonorndyeckue (akTopsl M 3aKOHOMEpPHOCTH uX jAedcTBus. Kiaccupukanus
HKOJIOTHYECKUX (DaKTOPOB: aOMOTHUECKHE, OMOTHUYECKHE, aHTpororeHHsie. Oomue
3aKOHOMEPHOCTH JIeHCTBMS 3Kojoruyeckux ¢axrtopon. [IpaBuno mmuHmmyma (K.
[npenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3Kojormueckuii ¢akrop. JlelcTBre pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. JKOJIOIMYECKHUE IPYIIIbl PACTCHUN U
YKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUrHaJIbHAsA POjb cBeTa. POTONEPUOAN3M.
Temmepatypa kak sxonmorudeckuii paxrop. [eiicTBue TemmnepaTypbl Ha OpPraHU3MBI.
[ToiikuaoTepMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpPraHU3MBI.

BrnaxHocte kak  3kosormyeckuii  (dakrop. IlpucmocobneHuss pacteHud K
noJIepKanuio BogHoro Oananca. Kiaccudukaius pacTeHuil 0 OTHOLICHHUIO K BOJIE.
[IpucnocobeHns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOHMTaHUS OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
ryOMHHAas ~ TOANOYBEHHAs,  BHYTPHOPraHU3MEHHAs. DU3NKO-XUMUYECKUE
0COOEHHOCTH cpejl 00MTaHus opraHu3MoB. [IpucnocobiieHus opraHu3MoB K JKM3HU
B Pa3HBIX Cpellax.

buonornueckue purMmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOJUYHBIE
putMbl. [IpHcrocoOIeHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBHUH
KU3HU.

XKuznennoie Qopmbl opranusmoB. Ilonarue o xusHeHHOU ¢opme. JKHU3HEHHbIE
¢dbopMBl pacTeHMii: JepeBbs, KYCTapHHMKH, KYCTapHMUYKH, MHOTOJIETHHE TpPaBbl,
oJHoJeTHUEe TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOECHMS U 00pa3a KU3HU.

buotnueckue daktopel. Buapl OHOTHYECKUX B3aWMMOJCHCTBHI: KOHKYPEHIIHS,
XHUITHUYECTBO, cuMOM03 U ero ¢Gopmel. Ilapazutusm, koomepauus, MyTyaslu3M,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue

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




OMOTHYECKUX B3aMMOACHUCTBHH /7Sl CYILIECTBOBAHHS OPraHU3MOB B CpeJie OOMTaHUsI.

IIpuHIUII KOHKYPEHTHOTO UCKIIIOUECHUS

7.3

7.4

DKOJIOTUYECKHE XapaKTepUCTUKH mnomyysiuuu. [lomymanus kak OuoJOrmuecKas
cucrema. Ponb HEomHOpPOTHOCTH cpenbl, (pu3mveckux OaphbepoB M OCOOCHHOCTEH
OMOJOTUM BHUJIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphI MOMYJISIUIL.
OcCHOBHBIE TIOKa3aTeld MOMYJSALMHU: YHUCICHHOCTh, IUIOTHOCTh, BO3pacTHas H
I10JIOBAsi CTPYKTYpa, PO’KIAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpALIUSL.
Okojoruyeckass CTpykrypa mnonyiasuuud. OIlLleHKa 4YHMCIEHHOCTH —IOMYJISALHUU.
JluHaMyka nomynsinuu U e€ peryysanus. bUOTHYeCKHMi NMOTEeHUMand MOIYJISIIUY.
MopenupoBanue IUHAMHUKHU MONYyJAnUU. KpuBble pocTa YMCIEHHOCTU MOIYJISLINH.
KpuBbie BbDKMBaHUS. Perymsimusi YMCICHHOCTH TOMYJSIUA: poOib (PaKTOPOB,
3aBUCSILUX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJOTMYECKHE CTPATErMU BUIOB (I- U
K-ctparerun).

[Tonstue 00 ’Kxomoruyeckoil Humie Buga. Mectoobutranue. MHOrOMepHas MOJENb
skonornyeckon HumM Jx.M. XardmHcoHa. Pa3Mepel 3KOJIOTrMYECKOM HHIIN.
[loTeHumanpHas ¥ peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeanbl BUIOB. BUibl U UX )KM3HEHHBIE CTPATErUU.
3aKOHOMEPHOCTH TOBEACHUS M MHUIpaluid >KMBOTHBIX. buosormdyeckue MHBa3UHU

YyKEPOJHBIX BUJIOB

CooOmiectBa opranu3moB. buornenos u ero crpykrypa. CBsi3u MeXIy OpraHu3mMamu
B OuoueHose. OkocucreMa Kak oTkpeitas cucrema (A.Jx. Tencnnm).
@OyHKIMOHANbHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHU. Tpoduyeckue nenu u cetu. AOuoTHUecKue
omoku skocucteM. [TouBbI M Wbl B dKOocHcTeMax. KpyroBOopoT BEIIECTB M MOTOK
SHEPTUU B DKOCHUCTEME.

OcHOBHBIE MOKa3aTeIN HKOCUCTEMbl. buomacca M mpoayKius. DKOJOTHMUYECKHUE
MUPaMUIbI YUCell, OMOMACCHl U SHEPTHH.

HampaBnenHbsie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHbBIE H
BTOPUYHBIE CYKIIECCUH U WX MPUYUHBI. AHTPOIIOTEHHBIE BO3JICHCTBHS Ha CYKI[ECCHH.
KnumakcHoe coobmiectBo. bropazHooOpasue M MOJHOTa KPyroBopoTa BELECTB —
OCHOBa YCTOMUYMBOCTH COOOIIIECTB.

[IpuponHble 9KOCHCTEMBL. AHTPOIOTEHHBIE JKOCHCTEMBL.  ATPOIKOCHUCTEMA.
ArpornieHo3. Pazmiumst Mex 1y aHTpOTIOTeHHBIMH U IPUPOTHBIMU 3KOCUCTEMaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozckas ¢uopa u
¢ayna. CuHanTponu3auusi ropojckoil ¢aynsl. buonornyeckoe u X03sHCTBEHHOE
3HaYCHHWE arpodKOCHCTEM H YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

HepeHoc OHCPIrur MU BCIICCTB MCKAY CMCKHBIMU 3KOCHUCTCMAMMH. Y CTOMYHBOCTh




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

BO3JEUCTBUN

buochepa — oOmennanerapHas o0ojouka 3emuid, TI€ CYIIECTBYET WIIU

cyuiecTBoBaina xu3Hb. Yuenue B.M. Bepuanckoro o 6nochepe. O6mactu Guochepst

u e€ cocraB. JKuBoe BeniecTBo Ouocepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHUsA Ouocheprl. OcoOeHHOCTH Ouocdepbl Kak

rino0anbHOM sKocucTeMbl. JlnHaMuveckoe paBHOBecre B O6uocdepe. KpyroBoporsl

BEIIECTB M OMOT€OXMMHUYECKUE IUKIIBI (Yriaepona, a3ora). PUTMHYHOCTD SBICHUA B
7.5 ouocdepe.

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

XBOWHBIE Jieca, CMEIIIaHHbIC U IUPOKOINCTBEHHBIC JIeCa, CTEIH, CABAHHBI, TyCTHIHH,

TPONIMYECKHUE JIeCa, BBICOKOropbs. Kimmar, pacTUTENbHBIA W KUBOTHBIA MHD

OMOMOB CYIIIH.

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

onochepHbIX QYHKIIHN

DKOJIOTUYECKHE KPU3WUChI W WX NPUYMHBL. Bo3melicTBhe uenoBeka Ha Ouocdepy.

3arpsisHeHuEe BO3MYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HEHUE BOJHOU CpEJbl.

Oxpana BoaHbBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.

N3meHnenue knumara.

AHTpOIIOTEHHOE BO3JEHCTBUE HA PACTUTENIbHBIM M >KUBOTHBIM Mup. OxpaHa
7.6 PaCTHTENIBFHOTO W JKUBOTHOTO Mupa. OCHOBHBIC NPHUHIMIIBI OXPAHBI MPUPOIBL

Kpacupie kuuru. Oco0o oxpansemble mnpupognsie Tepputopun (OOIIT).

Boranmnueckue cazpl ¥ 300JI0THYECKHE MTAPKU.

OcCHOBHBIE TPUHIMIBI YCTOWYMBOTO PA3BUTHS UYEIOBEUSCTBA W MPUPOJIBL

ParmonanbHO€ TPUPOIOTIONB30BAaHIE U COXPAaHEHNE OMOJIOTHIECKOTO pa3HO00pasus

3emian

YUYEBHO-METO/IMYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MHNPOLLECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIA
YUEHUKA

1. Kamenckmit A.A., Kacnepckas E.K., Cupormazo B.W. buonorus (6a3oBbiii
ypoBenb) 10 knacc U3natensctBo «IIpocBemenne», 2020, 2021

2. Kamenckuit A.A., Kacnepckas E.K., Cupormazo B.W. buonorus (06a3oBbiii
ypoBeHb) 11 knacc UzparensctBo «IIpocBemenuer, 2021, 2022

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA




1. Kamenckuit A.A., Kacnepckas E.K., CuBornazo B.W. buonorus (6a30Bbiii
ypoBeHb) 10 kmacc UznarenbctBo «Ilpocsemenuey, 2020, 2021

2. Kamenckmit A.A., Kacnepckas E.K., Cupormazo B.W. buonorus (06a3oBbiii
ypoBeHb) 11 kmacc UznarenbctBo «Ilpocsemenuey, 2021, 2022

3. buonorus Iloypounsie pazpabotku 10-11 xmacc. B.B. Ilaceunuk, I'.I'. [lIBeros,
T.M. EdumoBa, YueOHOe mocobue misa 001eo0pa3oBaTeIbHbIX OpTraHU3aIMi.
ba3oBblil ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETHU
HNHTEPHET

1.buonorus. Kpearususie ypoku https://vk.com/biolog_100?from=groups

2. Uadoypok https://infourok.ru/

3. Xumust 51 OounoJiorusi. Heckyunbie YPOKH

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

4. bu6bmnoreka LIOK https://Monypoxu.pd/
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