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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHMH TEOPETUYECKYID OCHOBY ISt
ompeereHus MOIX00B K (OPMUPOBAHUIO COJIep KaHus yueOHOro npenamera «buosorusy»
coctaBwiIn: KoHuentyanbHble nojoxkenus PI'OC COO o B3auMo0OYyCIOBICHHOCTU
nenei, coaepkaHus, pe3ysbTaToB OOy4YeHHS M TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB, TOJIOKEHUSI 00 OOmMX INensX MW TMPUHLHUIAX, XapaKTEePU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpefHero ooiero obOpasoBanHusi B Poccuiickoi
denepanuu, a Takke MOJIOKEHUS O crenuduke Ouosiornu, e€ 3HaYeHUU B MO3HAHUU
KUBOM MPUPOJBI U 00ECIIEUCHUH CYIIECTBOBAHMS YeloBeueckoro oodmecrsa. CornacHo
Ha3BaHHBIM TOJIOXKEHUSIM, OIIPEICIICHbl OCHOBHBIE (DYHKIIMU MPOrpPaMMBbI 110 OUOJIOTUH U
€€ CTpPYKTypa.

[IporpamMma mo Ouonoruu Ha€T MpEACTaBIEHUE O LENsAX, 00 o0Imel cTpareruu
00y4eHHs, BOCOUTAHUS M Pa3BUTHUA, OOyYarOLIUMXCsl CPEICTBAMH Yy4eOHOIro MpeaMeTa
«buonorusi», omnpenenseT 00sA3aTeNbHOE MNPEIMETHOE COAEP)KAHHUE, €ro CTPYKTYpY,
pacnpenesieHre 1o pasjieiaM U TeEMaM, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTh U3YUCHUS
y4eOHOro MaTepuasia ¢ y46TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JTOTUKH
00pa30BaTeNIbHOTO MPOIIEcca, BO3PACTHBIX OCOOEHHOCTEN 00yYarOIXCA.

B mporpamme 1o OMOJOTHMH TakKe€ YYHUTHIBAIOTCS TpeOOBaHWSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHBIM M  TPEAMETHBIM  pe3yjbTaTaM OOy4yeHus B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHON JESITEIBHOCTH/Y4eOHBIX
JNEeUCTBUN 00yYaIOIIMXCsI IO OCBOCHUIO COAEpKaHUsl OMOIOTHYECKOro 00pa3oBaHus.

B nporpamme no 6nonoruu (10—11 knaccel, 0a30BbIid ypOBEHB) peain30BaH MPUHIUI
IIPEEMCTBEHHOCTH B W3Y4YEHUU Ouoyioruu, Ojarojaps 4eMmy B HEMl IpocMaTpuBaeTcs
HaIpaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-
HAyYHOTO MHPOBO33PEHHUS, LEHHOCTHBIX OpPUEHTAUUN JHUYHOCTH, 3KOJIOTHYECKOIrO
MBIILJIEHUSA, MPEACTABICHUN O 340pOBOM 00pa3e KU3HU U OEpEeXHbIM OTHOUIEHUEM K
OoKpyXatoiei npupoaHoi cpeae. [loaroMy Hapsigy ¢ M3ydeHHEM OOIMIEOMOIOrMYECKUX
TEOpUH, a TaKKe€ 3HAHUM O CTPOCHHUM MHUBBIX CUCTEM PA3HOrO paHra U CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIUX B HHUX IPOLECCOB B MporpamMme Mo OHOJOTHH YJIEJIECHO
BHUMAaHHE HMCIOJIH30BAHUIO TIOJYUYCHHBIX 3HAHUW B MOBCEIHEBHOW KU3HU JISl PEIICHUS
NPUKIAAHBIX 33/lad, B TOM 4YHCJE: TPO(PHUIAKTUKA HACIEICTBEHHBIX 3a00JIeBaHUIA
YeJIOBEeKa, MEIUKO-TeHETUYECKOTr0 KOHCYJIbTUPOBAaHUS, OOOCHOBAHHS 3SKOJIOTHMUECKU
1eJIecO00pa3HOro MOBEACHUS B OKpPY)KAloOIIeW MPHUPONHON cpene, aHaiIW3a BIUSHUS
XO035MCTBEHHON JEATEIbHOCTH YEJOBEKAa Ha COCTOSTHUE MPUPOAHBIX M MCKYCCTBEHHBIX
HKOCUCTEM. Y CHUJIEHWE BHUMAaHUA K MPUKJIAAHOW HANPaBICHHOCTU YYE€OHOrO MpeaMeTa
«buonorusi» MNPOAMKTOBAHO HEOOXOJUMOCTBHIO OOECHEeUeHMs] YCIOBUU JUIsl pelIeHUus
OJIHOM M3 aKTyaJIbHBIX 3a/a4 IIKOJIBHOTO OHOJIOTMYECKOro o0pa3oBaHMs, KOTOpas
npeanosiaraer (GOpMUPOBAHHE Yy OOYYAIOIIMXCS CHOCOOHOCTH aJalTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeHero o01iero oopazoBaHus 3aHUMaET BaxHoe MecTo. OHa
obecrieunBaeT (popMUpPOBAHUE y OOYYAIOIIMXCS TPEICTABICHUNA O HAyYHOW KapTHUHE
MUpa, pacmupseT U 000011aeT 3HaHUS O )KHUBOUW MPUPOJIE, €€ OTIIMUHUTEIbHBIX MPU3HAKAX
— YPOBHEBOU OpraHU3aIMKU U 3BOJIIOLNH, CO3AAET YCIOBUSA JIs: TO3HAHUS 3aKOHOB KUBOM



npupoasl, (GopMupoBaHUs (PYHKIIMOHAILHOW TPAaMOTHOCTH, HAaBBIKOB 37I0POBOTO U
0e3omacHOro o0pasza >KM3HHU, DKOJIOTMUYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIICHUS K
YKUBOM TIPUPOJIC U YETOBEKY.

bonbiioe 3HaueHWe OMOJIOTHUS HUMEET TakKKe JUIsl pPElICHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3a/lady CPEAHEro oOIIero oO0pa3oBaHUs, COIMAIM3ALUU O0O0YYaIOUIUXCS.
N3yyenue Ouosioruu obOecreurBaeT YCIoBHUs JJisi (POPMUPOBAHUS MHTEIICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB, JACTETHYECKON KYJIbTYpHI,
CIOCOOCTBYET HMHTETPAallMd OHOJOTHYECKUX 3HAHUM C MPENCTaBICHUSIMH W3 JPYTHX
y49eOHBIX IPEIMETOB, B YaCTHOCTH, U3HUKH, XUMUH 1 Teorpaduu. HazBaHHBIC TOIOKEHUS
0 IIpeIHa3HAaYeHUH y4eOHOro nmpeamera « buosiorus» cocTaBuiiv OCHOBY JJIsl OIPEIEICHUS
NOJIXO/I0B K OTOOpPY M CTPYKTYpUPOBAHHUIO €r0 COACPKAaHUSA, NPEICTABICHHOIO B
nporpamme 1o OMOJIOTHH.

Ot6op conepxkanust ydeOHOoro mnpenvera «buosorms» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMM KyJIbTYpOCOOOPa3HOrO MOJIX0Ja, B COOTBETCTBUH C KOTOPHIM
oOyyJaronuecs 10JKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBbIE JIJ1s1 POPMUPOBAHUS OOIIEH
KYJbTYPBI, OPEIEIAIONINE aIeKBATHOE IIOBEICHNUE YEJIOBEKA B OKPYIKAOIIEH TPUPOJHOM
cpele, BocTpeOOBaHHbIE B IOBCETHEBHOM KU3HU U MPaKTUUEeCcKon AestenbHocTU. Ocoboe
MECTO B 3TOM CUCTEME 3HAHMHM 3aHUMAIOT 3JIEMEHTBI COAEP/KAaHUs, KOTOpPBIE CIIyXkKaT
OCHOBOH a1 (popMHpOBaHUS NPEICTABICHUA O COBPEMEHHOI €CTECTBEHHO-HayYHOU
KapTUHE MUpPA U [EHHOCTHBIX OPUEHTAIUSAX JIUYHOCTU, CIIOCOOCTBYIONIUX T'yMaHU3alluu
OHOJOrNYECKOro 00pa30BaHUs.

CTpyKTypUpOBaHUE COJIepKaHUsl yueOHOro MaTepuaia B MpOrpaMMe 1Mo OMOJIOTHH
OCYILIECTBICHO C YY€TOM MPUOPUTETHOrO 3HAYCHUS 3HAHUM 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX >KMBOM MPUPOABI, O € YpOBHEBOM OpraHu3alvu W 3Bojionuu. B
COOTBETCTBMM C 3THM B CTPYKType ydeOHoro mnpenmera «buonorus» BblIeIEHBI
CeNyIolue COAepKaTeNnbHble JUHUM: «buonorus kak Hayka. MeToabl Hay4HOIo
no3Hanus», «Kinerka xak Ouonormyeckas cucreMa», «OpraHu3sM Kak OHOJOTrHYecKas
cucteMay, «CucreMa W MHOTOOOpasve OpPraHUYECKOTO MHpay», «IBOIIONUS >KUBOU
MPUPOJIB», « DIKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[enb uzydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJa/IEHUE
00yJaronmMuCs 3HAaHUSMHU O CTPYKTYPHO-(DYHKITMOHAIBLHON OpraHU3aIlii KUBBIX CUCTEM
pPa3HOrO paHTra U MPUOOPETEHHWE YMEHMM HCIOJIb30BaTh ATH 3HAHUS JJISI TPAMOTHBIX
JIEUCTBUN B OTHOIICHUH OOBEKTOB KUBOW MPUPOJBI M PEIICHUS PA3TUYHBIX KU3HECHHBIX
npooeMm.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcsl pelIeHUEM CIIEeIYIOIUX 3a0a4:

OCBOCHHME OOYYAIOMIMMUCS CUCTEMbl 3HAHUN O OMOJIOTMYECKUX TEOPHSX, YUEHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MpaBWIAX, CIyXallMX OCHOBOM ISt
dbopMHpOBaHUS TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoJax
HAYYHOTO MO3HAHUA, CTPOEHUHU, MHOTO0Opa3uu U OCOOEHHOCTSX KMBBIX CHCTEM PA3HOTO
YPOBHSI OPTraHU3alMM, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B
OMOJIOTHH;



dbopmupoBaHre y OOydYaIOMIMXCA IMO3HABATENIBHBIX, WHTEIUICKTYAIbHBIX M
TBOPUYECKUX CIIOCOOHOCTEH B MpOIlecCce aHAIM3a JaHHBIX O MyTSIX Pa3BUTHS B OHOJIOTHH
HAyYHBIX B3IJIA0B, UACH W TMOAXOJOB K HM3YYCHHUIO JKHUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTraHH3aIIH;

CTaHOBJICHHE Y OOyYaronmxcs oOmeld KyJabTyphl, GYHKIMOHAIEHON TPAaMOTHOCTH,
pa3BHUTHE YMEHUI OOBSICHATH U OIICHUBATH SBJICHHSI OKPY>KAFOIIIET0 MUPa KUBOU IPUPOIBI
Ha OCHOBaHWHY 3HAHWH U OTIBITA, TOJIYICHHBIX MIPH U3YYCHUH OHUOJIOTHH;

dbopmupoBaHre |y OOydYalOMMXCA YMEHHM  WUIIOCTPUPOBATH  3HAYCHHE
OMOJOTUYECKUX 3HAHUWA B MPAKTHYECKOW JCATEIHHOCTA YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIUTaHNE YOKIEHHOCTH B BO3MOYKHOCTH TTO3HAHUS YEIIOBEKOM KHUBOU MPUPOIBI,
HEOOXOJMMOCTH OEpeKHOTO OTHOIICHHSI K HeH, COOMIOACHUS 3TUYECKUX HOPM MIpU
MIPOBEICHUH OMOJIOTHYECKUX UCCIICOBAHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHUWA JUIsl  TIOBBILIECHUS  YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 111 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCETHEBHOM KU3HU JIJISl OIEHKH
MOCJIEJICTBUM CBOEH IEATEILHOCTH 110 OTHOIICHUIO K OKPYXKaloleh cpejie, COOCTBEHHOMY
310pOBBIO, 00OCHOBAHUE U COOITIOJICHUE MEP MPOPUITAKTUKH 3a00JICBaHU.

B cucreme cpennero obmiero obpaszoBanusi «buonorus», nzydaemas Ha 0a30BOM
YPOBHE, SIBIISIETCS 00s13aTEIbHBIM YUYEOHBIM ITPEAMETOM, BXOISAIIUM B COCTAB IIPEIMETHOMN
obnactu «EcTecTBeHHO-HAYYIHBIC TIPEIMETHD.

Jns m3ydenust Ouonorur Ha 0a30BOM YPOBHE CpPEIHEro oOIero oOpa3oBaHUs
otBoauTcs 68 gacoB: B 10 kmacce — 34 gaca (1 gac B Hegenro), B 11 kmacce — 34 gaca (1
yac B HEJEII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU H
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, ¢uiocoduei, STUKOM, ICTETUKON U mpaBoMm. Poib
ovonorun B (HOPMUPOBAHUM COBPEMEHHON HaydyHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metonpl TO3HAaHUS >KUBOM TpHUpOAbl (HAOMIOACHHUE, JKCIEPUMEHT, OIMMCAaHHE,
U3MepeHue, Kiaccupukalus, MoJCTUPOBaHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JleMoHCTpauM:

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

Tabnuipl U cxembl: «MeTo bl MO3HAHUS )KHUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padota Ne 1. «/cnosb30BaHME pa3iaMYHBIX METOJIOB MPU U3YYECHHH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3AIUSA.

JKusbie cucteMbl (0MOCUCTEMBI) KaK MPeAMET U3ydeHus onosorun. OTiandue KUBbIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M HX pa3HOOOpazue. YPOBHM OpraHU3alUd OUOCHCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTE0IeHOTUYECKuH ), OMOChHEpHBIN.

JlemoHcTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE MTPU3HAKH KU3HW», «Y POBHU OpPraHU3alUU KHUBOU
PUPOJIBIY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJIETKH.

XUMHUYECKHM COCTaB KJIETKM. XUMHYECKHE DJIEMEHTBI: MaKpOXJEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

@yHKIHMY BOJIbI U MUHEPAJIbHBIX BEMIECTB B KieTke. [loanep:kanre 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3zamenumble W 3aMEHHMbIE aMHHOKHCIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYphI OETKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

depMeHThI — Onosiorndeckue katanu3aropbl. CTpoeHue pepmMeHTa: akTUBHBIN LIEHTP,
cyoctpatHas crneuuduunocts. Kodepmentsl. Butamunbl. Otiauuus (epMEHTOB OT
HEOPTaHUYECKUX KaTaau3aTopoB.

VYrneBonbl: MoHOcaxapuabl (IJIOKO3a, pubo3a M J1e30KCUprbO03a), aucaxapuibl
(caxapo3a, JJakT03a) U MoMcaxapuabl (KpaxMall, TIMKOTEH, IeJUTI0I03a). bruongornueckue
(GyHKUIUU yTIEBOAOB.



Jlununer: Tpuraunepuasl, hochomunuasl, crepouasl. ['napodunsHO-rHIPOYOOHBIE
cBoiicTBa. buonornueckue QyHkiuu munuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB U TUITUIO0B
KAaK UCTOYHUKOB YHEPTUH.

Hykneunossie kuciorel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEUHOBBIX
kucioT. Ctpoenue u @yukiuu JJHK. Ctpoenne u ¢ynkuuu PHK. Bugst PHK. ATO:
CTpO€HUE U PYHKIIUH.

[{utonorus — Hayka o KieTke. Kilerounas Teopusi — mpuMep B3aUMOACHCTBUS HIIEH U
($haKkTOB B HAYYHOM MMO3HAHUH. METO b U3YUEHUS KICTKH.

Krerka kak memoctHas >kuBas cuctema. OOmme TpW3HAKA KIETOK: 3aMKHYTas
HapykHas memOpana, moJjekyinsl JJHK kak reHernueckuil anmapar, CUCTEMa CHHTE3a
Oeika.

Tunel KIETOK: dyKapuoTHueckas W mpokapuotudeckas. OCoOCHHOCTH CTPOCHHUS
MpOKapuOTHYECKOU KiIeTKH. Knerounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHUYECKON
kJeTKi. OCHOBHBIE OTIIUYMS PACTUTENBLHOM, )KUBOTHON M TPUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAasi CTEHKa, TJIUKOKAJUKC, HX
dbynkuuu. [lnazmatudeckass memOpaHa, e€ cBoicTBa M (QyHKiuu. Llurorumazma u eé
opranoubl. OiHOMeMOpanHbie opraHou bl kieTku: IIIC, anmapat ['onbaKuy, JTU30COMBI.
[lIo1yaBTOHOMHBIE OpPTraHOWJBI KJIETKA: MHUTOXOHAPHH, TnacTuibl. IIpoucxoxkaeHue
MUTOXOHJpUM U TuiacTuA. Buasl mmactun. HememOpaHHbie OpraHOMJIBI  KIIETKH:
pUOOCOMBI, KJIETOYHBIN IEHTP, EHTPUOIU, PECHUYKH, KTYTUKU. DYHKIIMN OpraHouI0B
KJIETKH. BKIIOUeHUsI.

Anapo — perynsaTopHblii UeHTp KieTku. CTpoeHHe sApa: siAepHas 000J0uKa,
KapuoIlUia3Ma, XpOMATHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcrOpT BEHIECTB B KJIETKE.

JlemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. [lInelinen, P. Bupxos, /Ix. YoTcoH,
®. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

[unarpammel: «PacnpeneneHue XUMHYECKUX D3JIEMEHTOB B HEXUBOU IPUPOIELY,
«PacripeieneHre XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOILH.

Tabnuib u cxemsl: «lleproauyeckas Ta0IUIIA XUMUYECKUX DIEMEHTOBY, « CTpoeHHe
MOJIEKYJIbI BONbI», «buocunres Oenka», «CTpoeHue MoJeKysbl Oenkay, «CtpoeHue
dbepmenTtay, «Hyknennossie kuciotel. JIHK», «Ctpoenne monekynsl ATDy, «CtpoeHue
ADYKAPUOTUYECKOU KIIETKN», «CTpoeHue >KMBOTHON KIETKW», «CTpOEHHE PacTUTEIbHON
KIeTKn», «CTpOeHHE TMPOKAPUOTUUECKON KiIeTkn», «CTpoeHue sapa  KICTKHY,
«¥YraeBoanl», «JIunuasn.

OOopynoBaHue: CBETOBOM  MHMKPOCKOM, OOOpyJOBaHWE Jii  IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHHM, SKCIIEPUMEHTOB, MUKPOIIpEIapaThl PaCTUTEIbHBIX, )KUBOTHBIX
U OaKTepUATIBHBIX KIJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopnas padota Ne 1. «/3yueHne KaTaaIUTUYECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTanasbl).

JlabopaTtopHnas pa6ota Ne 2. «M3ydeHue CTpoeHUs KJIETOK pACTEHUM, KUBOTHBIX U
OaKTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENapaTax U UX OMHUCAHUECY.



Tema 4. /Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM MeTa0oau3M. AcCUMWISIIUS (IUIACTUYECKUNA OOMEH) H
TUCCUMUJISIIUSA  (PHEpPreTUYeCKui O0O0MEH) — JBE€ CTOPOHBI €IMHOTrO Ipolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB W SHEPrMM B T[OHWMAaHUU
MeTabom3ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOHBIM U TerepoTpodHbiii. Ponb depmeHTOB B
0oOMEHe BEIEeCTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

dotocunTe3. CeToBass u TeMHOBas (a3pl doTocuHTe3a. Peakiuu ¢doTocuHTE3A.
DddexktuBHOCTH oTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3a IS KU3HHU Ha 3emie. BrnusHue
yCIIOBHIA cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIMICHUS €ro MPOMYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUMU.

XemocuHTEe3. XeMOCHUHTE3UPYIOIINEe OaKTEpUU. 3HAUCHHE XEMOCHUHTE3a JJIsl )KU3HU
Ha 3emiie.

OHepreTuueckuii oOMeH B KkieTke. PaciemsieHne BelIeCTB, BBbIJCICHUE W
aKKyMYJIMpPOBAHHE SHEPTUM B KIIETKE. OJTambl dHEpreTudeckoro obmena. [nmmkonus.
bpoxenne u ero Buabsl. KuciopogHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunpoBanue. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuun matpuunoro cunresa. ['enernueckas uHpopmanus u JJHK. Peanuzanus
reHeTrudeckoi nHpopmaIiu B kiieTke. ['eHeTnueckuii Koj 1 ero cBorctBa. TpaHckpumius
— wmatpuunblii cuntre3 PHK. Tpancnauus — OuocuuTe3 Oenka. DTambl TPaHCIALUU.
KonupoBanre aMuHOKHUCIOT. Posib pubocom B OMOCHHTE3E OelKa.

Heknerounsle ¢opmbl xu3Hu — BUpycbl. Mctopus otkpeitust BupycoB (. H.
NBanoBckuit). OCOOCHHOCTU CTPOCHUSI M >KU3HEHHOIO IHMKJIa BUPYCOB. bakrepuodaru.
bosie3nn pacTeHuii, JKMBOTHBIX W 4YEIIOBEKA, BBI3bIBAEMbIC BUpycaMH. Bupyc
umMmyHoaeduimta yenoBeka (BUY) — Bo3Oyautens CIIN/Ja. O6paTtHast TpaHCKpHMIIUS,
peBepTtasza u unrerpasa. [Ipoduiiaktuka pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHCTpaum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel u  cxeMbl: «Tumnel nuradusy, «Metabomu3m», «MUTOXOHIPHUSY,
«OHepretuueckuii  obmen», «Xmopormiacty, «®DorocurTe3d», «Ctpoenue JIHK»,
«Ctpoenne u ¢yHKIHOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHuecKuil Koy,
«Bupyco», «bakrepuodarm», «CtpoeHume u sxku3HeHHBIM 1ukia Bupyca CIIW/a,
oakTepuodaray, «Pemmukarms JTHK».

O6opynoBanue: Mojaenu-ammaukanmuu «Ynapoenne JIHK wu  Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbli UK, WK KU3HEHHBIA UK Ki1eTku. MaTepdaza u murtos. IIpoueccsl,
nporekatoume B uHTepdaze. Permkauus — peakuus MatpuyHoro cunresa JHK.
Crpoenue xpomMocoM. XpOMOCOMHBIA HaOOp — KapuOTHIl. [{UTJIOUAHBIN U TarIOUIHBIN
XpPOMOCOMHBIC HaOoOpbl. XpomaTunabl. l[luTonmornyeckne OCHOBBI Pa3MHOXKEHUS U
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Craguu muto3a. [Iponecchl, mpoucxoasume Ha pa3sHbIX
CTaIMsIX MUTO3a. bUOJIOrnYecKnii CMBICT MUATO34.



[Tporpammupyemasi ruOeIb KISTKH — aromnTo3.

@dopMbl pa3MHOKEHHUSI OpPraHuM3MOB: Oecrnojioe W TMojoBoe. Buael Oecrnosoro
pPa3MHOXKEHUA:  JEJEHUE HAJABOE, MOYKOBAaHWE OJHO- H  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXeHUEe. VICKycCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €T0 3HAYECHHE JJIS1 CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Craguu meiiosa. [Iponeccsl, mpoucxoasiiye Ha cTaausx Meiio3a. [lopeaenue
XpoMocoM B meno3e. Kpoccunrosep. buonornuecknii CMBICT M 3HAYEHUE MEH03a.

["amerorenes — mporiecc 0Opa3oBaHUsl MOJIOBBIX KJIETOK Y >KMBOTHBIX. [lojoBbIE
JKEJe3bl: CEMEHHUKU W andHUKUA. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KIETOK — raMeT
(cmepmaTto3ou, SHUIIEKIETKa) — crepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKIIETOK U ciepmaTo30u0B. OmnoaotrBopenue. [lapreHorenes.

NHnuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPUOHAIIBHOE pa3BUTHE (AIMOPUOTEHER).
Dranbl SMOPUOHAIILHOTO PAa3BUTHUS Y ITO3BOHOYHBIX )KMBOTHBIX: IPOOJICHUE, TaCTPYIIALIMS,
opranorenes. IloctamMOproHanpHOE pa3BUTHE. THUIBI MOCTAIMOPUOHATIBLHOTO Pa3BUTHSL:
npsiMoe, HenpsiMmoe (JIMYMHOYHOE). BiusiHue cpespl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butne pactennii. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJuy Pa3BUTHAL.

JlemoncTpanum:

Tabmuubr u  cxembl: «®Dopmbl  pa3MHOXKEHHS  OPraHU3MOB»,  «JIBoiiHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX PAacTEHU», «BeretaTuBHOE pa3zMHOKEHHE PACTEHHI,
«Jlenenue kneTku OakTepuit», «CTpOEHHUE MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBDY,
«Knerounsi nukim», «Pemnmukanus JHK», «Mutosy», «Meno3», «lIpsimoe n Henpsmoe
pasBuTue», «l'ameroreHe3 y MIICKONMUTAIONIUX M YeNOBeKa», «OCHOBHBIE CTaJuU
OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30ubl
MJIEKOIIUTAIOLIETOY, « SIHIIeKIeTKa MIEKOMUTAIOIIEro», « KapuokuHes B KIETKaX KOpeliKa
JlyKa», MarHuTHas Mozeib-anmumkanus «Jlemenue xietkw», moxenb JIHK, momens
MeTadazHO XPOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabora Ne 3. «HabmromeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIKa
JyKa Ha TOTOBBIX MUKPOIMpEnapaTaxy.

JlaGoparopHas padota Ne 4. «3ydyeHue CTpoeHHs] TOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIpEnapaTax».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Vcropust pa3sButus reHeTuku. Poip uutonoruu u
HMOPUOJIOTUU B CTAHOBJIECHUU T€HETUKHU. BKiIal pOCCUUCKHX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeToabl TeHETHKH (THOpUIOIOTUYECKUH, ITUTOTCHETHYECKUM,
MOJIEKYISIpHO-TeHeTHUeCKUii). (OCHOBHbIE Te€HEeTHYecKue TMOHATHSA. ['eHeTHueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKpEIMBaHUMU.

3aKOHOMEpPHOCTH HAacJeJ0BaHUs NPU3HAKOB, YycCTaHOBiIEeHHble [. MeHaenem.
MonorubpumHoe ckpenBanue. 3aKOH €IUHOo0Opasusi THOPUIAOB MEPBOTO MOKOJICHHS.



[IpaBwio 1OMUHHPOBAHUS. 3aKOH PACIICIUICHUS! MPU3HAKOB. [ MIIOTE3a YUCTOTHI raMer.
[TonHOE U HEMOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpelnMBaHue. 3aKOH HE3aBHCHMOTO HaCHeJOBaHUS ITPU3HAKOB.
[{luToreHeTuuyeckue  OCHOBBI  JUTHUOPUIHOTO  CKpEIIMBaHHUSA.  AHAIM3UPYIOIIEe
ckpenuBanue. VcCronap30BaHUE AHAIM3UPYIOMIETO CKPEIIMBAHUS JJI  OIPEICIICHUS
TCHOTHIIA OCOOM.

CueruieHHOe HacienoBaHue mpuzHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyleHnre cuerieHust reHOB B Pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.

['enetuka mona. XpPOMOCOMHOE ONpeAeiieHUE TMoja. AYTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIE U FeTepOoraMeTHble Oprann3Mbl. HaciienoBanue nmprus3HaKkoB,
CLCIUICHHBIX C MOJIOM.

N3menunBocTh. Buabl N3MEHUYMBOCTH: HEHACJIEICTBEHHAs M HacjaeACTBeHHas. Poib
cpeAabl B HEHACIEJACTBEHHOM W3MEHYHMBOCTH. XapaKTePUCTHKA MOAUGUKAIIMOHHON
M3MEHUYMBOCTU. BapuanimoHHbIi psj 1 BapualiMoHHas kpuBasi. Hopma peakiiuu nmpr3Haka.
KoyinuecTBEHHbIE M KauyeCTBCHHBIE TMPHU3HAKM W UX HopMma peakiuu. CBoMCTBa
MOIU(DUKAITMOHHON U3MEHUYHUBOCTH.

HacnencTtBenHas, wWiIM  TCHOTUIIMYECKAs, U3MCHUHMBOCTE. KoMOmHaATHBHAS
M3MEHYHUBOCTh. Mei03 M IMOJOBOM MpOIeCC — OCHOBAa KOMOMHATUBHOM HM3MEHUYHBOCTH.
MyTtanmoHHas W3MEHYHMBOCTh. Kilaccudukarus MyTamui: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora © nOpuuMHBl MyTanuid. MyrtareHHele  (akTopbl.  3aKoH
TOMOJIOTHYECKHUX PSIZIOB B HacHeACTBEHHOM n3MeHunBocTy H. Y. BaBunosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

['enernka yvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOAbI TEHETUKU YEIOBEKA!
TreHEaIOTUYECKUM, OJM3HEIOBbIN, IUTOMCHETUYECKUN, OMOXUMUYECKUI, MOJIEKYJISIPHO-
renetTnyeckuii. COBpeMEHHOE ONPEAECICHUE T€HOTUIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
F€HOTUIIUPOBaHWE, B TOM uyucie ¢ noMombro [II[P-ananuza. HacnencrBeHnubie
3a00JIeBaHMsI  YEJOBEKa: TIeHHble  Ooyie3HW, OOJIE3BHM C  HAcJeJICTBEHHOMU
MIPEAPACTIONIOKEHHOCTBIO, XpPOMOCOMHBIE OoJie3Hrn. CoMmaTHYeCKHe W TEeHEpaTHUBHBIC
myTanuu. CTBOJIOBBIE KIETKU. [IpuHIMIBI 310poBOTO OOpasza >KM3HU, AUATHOCTHKH,
npoQUIIaKTUKA U JIEYCHUST TEHETHYECKUX  OoJie3Her. Menuko-reHeTHYecKoe
KOHCYJIbTUPOBaHUE. 3HAYECHUE MEIUIMHCKON T'eHETUKU B MPEAOTBPAILCHUU U JICUCHUU
IrCHEeTHYCCKUX 3a00JIeBaHNM YeIIOBEKa.

JlemoHncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuipel U cxeMbl: «MOHOTHUOPUIHOE CKpEUIMBAaHUE M €ro IMTOreHeTUYecKas
OCHOBa», «3aKOH PACLICIUICHUS M €ro IMTOT€HETUYECKas OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpemBanue», «lluTonornueckue OCHOBBI JUTHOPUIHOTO
CKpemmBanus», «Meio3», « B3anumoaeicTBue aJuIeIbHBIX T€HOBY, «I €HeTHUeCKrEe KapThl
paCcTEHUM, )KUBOTHBIX M YEJIOBEKay», «I eHeTHKa 1moiay, «3aKOHOMEPHOCTH HacJieI0BaHusI,
CLIEIJICHHOTO C MOJIOM», «KapHOTHUIIBI YeIT0BEKAa U KUBOTHBIX», «BUIbI N3MEHUMBOCTI,



«MomudukamonHas W3MEeHYHBOCTHY, «HacnmemoBanme pesyc-dakropa», «l'eHeTnka
IpyII KpoBU», « MyTallMOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anmmkauuy  «MoHOTHOpUAHOE  CKpEIIMBaHUEY,
«Henonnoe noMuHupoBaHuey, «urudpuaHoe ckpemmBanuey, «l[lepekpéct xpomMmocomy»,
MHUKpPOCKOIl M MUKpornpenapaT «/lpozoduna» (Hopma, myTtanuu (HOpMbl KpPBUIBEB U
OKpacku Tena), repoapuii «I'opox moCEeBHOIY.

JlaGopaTopHble H NpaKTHYECKHE PA0OTHI:

JlaGoparopHas pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbI Ha TOTOBBIX MUKPOIMpPEIapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yuenne MoAMGUKAIMOHHONW W3MEHUHNBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSiJia U BApUAIMOHHOM KPUBOW.

Jlabopatopnas paGota Ne 7. «AHanu3 MyTauuid y JOpo30(uiIbl Ha TOTOBBIX
MHKpOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHue 1 aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexknusi opranu3moB. OCHOBBI OMOTEXHOJIOTHMH.

Cenekuus Kak Hayka U Mpouecc. 3apoKACHUE CEJIEKIUN U JOMECTUKAUSA. Y UCHUE
H. U. BaBunoBa o 1neHTpax IpOUCXOXKIEHUS U MHOTrooOpa3us KyJIbTYpPHBIX pPacTEHHIA.
LleHTpbI TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbI CEJIeKIIMU. MacCoBbId W WHIUBUIYAIbHBIH OTOOPHI B
CENEKIIMM pacTeHUW W KUBOTHBIX. OuEHKa »3KcTepbepa. bBIM3KOpOACTBEHHOE
CKpeuBanue — MHOpUAUHT. Yucras nuHusa. CKpemuBaHue YUCTBIX JUHUM. ['eTeposuc,
unu rubpuaHas cuna. HepoacTtBeHHoe ckpeluBaHue — ayTtOpuaunr. OtnanéHHas
rubpuan3anus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 W IMOJy4YeHHUE MOJUILIOUIOB.
JlocTrxKeHUs CENEeKIMN PACTEHUN, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHonorus Kak oTpacib NPOU3BOJICTBA. | €HHAsI MHXKEHEPUS. DTallbl CO3/IaHUs
pekoMmOuHanTHOM JIHK 1 Tpancrennsix opranu3moB. Kiierounast unxenepus. Kiierounsie
KYJIbTYPBI. MukpoKIOHaIbHOE pa3MHOXEHUE pacTeHUN. Knonuposanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHUE U
studeckue mpoodiemsl. MO — reHeTHYeCKH MOIU(DUITIPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypumn, I'. /{. Kapneuenko, M. ®@. lBaHOB.

Tabnuibl u cxeMbl: kKapTa «L{eHTpbl MPOUCXOXKACHUS U MHOTO0OPa3usi KyJIbTYpPHBIX
pactenuit», «llopoabl AOMamIHUX JKHUBOTHBIX», «CopTa KyJIbTYPHBIX PpPACTCHUN»,
«Otnanéunas rubpuauzanus», «Padoter akagemrka M. @. BanoBay, «Ilonumionausy,
«O0beKkThl  OmoTexHosiorum»,  «KieTtoyHble  KyJabTypbl U KJIOHHPOBAHHEY,
«KoHcTpynpoBaHue U EpeHOC TEHOB, XPOMOCOMY.

O06opya0oBaHKE: MYJISIKH IUIOJ0B U KOPHEILIIO0A0B AUKUX ()OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHbBIE METO/IBI U IOCTHKEHUS CEJIEKIIUH PACTEHUIN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMI0, TUIEMEHHYI0 (epMy, COPTOHCHIBITATEIBHBIM Y4YacTOK, B
TETUTMYHOE X035HUCTBO, TA0OPATOPUIO arPOYHUBEPCUTETA UM HAYIHOTO IICHTPA).

11 KIIACC



Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanochuIKM BO3HUKHOBEHHS IBOJIFOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€
MECTO B OMoJioruu. BiusiHME BONIOIMOHHON TEOpUM Ha pa3BUTHE OHMOJIOTUU U APYTUX
HayK.

CuzerenbscTBa 3BoMoLNN. [TaneoHTOnOrNYECKHE: TOCIEN0BATEIbHOCTD MOSBIICHHUS
BUJIOB B IAJICOHTOJIOTMYECKOM JIETONHUCH, NepexoaHblie (opMbl. buoreorpapuyeckue:
CXOJCTBO U pa3inuue payH 1 Gpop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M PA3NU4yusl SMOPHUOHOB  pPa3HBIX  BUJOB
NO03BOHOYHBIX.  CpaBHHUTENbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTHYHBIE,
pYIMMEHTAapHbIE  OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE:  CXOJICTBO
MEXaHU3MOB HaCJIEICTBEHHOCTH U OCHOBHBIX META0OJINYECKUX ITyTEH y BCEX OPraHU3MOB.

OBomounonHas Teopuss Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHMS JapBUHU3MA.
JIBrKylMe CHIIbl 3BONIONMU BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MpPH
OTPaHUYEHHOCTU PECYPCOB, HEONPEIeIEHHAS U3MEHUYMBOCTh, O0OpHOa 3a CyIlIECTBOBaHUE,
€CTECTBEHHBIN 0TOOP).

Cunrernueckas Teopus sBosiounu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

Muxkpossosrorus. Ilomymnsanus kak eMHUIA BUAA U SBOIIOLNN.

JBuxkyuire cuiibl (pakTophl) S3BOIOLMH BUAOB B Ipupoae. MyTallmoHHbIN IpoLecce
U KOMOMHaTHBHAasi U3BMEHYMBOCTD. [lonmynsnoHHbIe BOIHBI U Jpeild renos. M3omsauus u
MUTPALIHSL.

EcTtecTBeHHbII1 0TOOp — HampaBisomui (hakTop 3BOIIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  pe3ynbTaT dBodtouuu. [lpumepsl
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOATANTALIH.

Bun u Bugoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BUIOOOPA30BaHUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

MakposBoronusi. @opMBI  IBOJIIOLUU: ¢dunetnyeckasi,  JUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTtuMocTh 3BOMIOIHUH.

[IpoucxoxaeHne OT HECNEeNHATM3UPOBAaHHBIX HpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanus.

JdeMoHCTpauu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenp, @. Mromnep, A. H. CeBepuios.

Tabmuubl 1 cxeMbl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emiie», «3apOoibllu
MO3BOHOYHBIX JKMBOTHBIX», «ApXeonTepukcy, «PopMbl OOpsOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBI 0TOOp», «MHOroo0pa3zue COpTOB pacTeHuil», «MHOroodpasue mopoj
KUBOTHBIX», «llonmymsiiuuy, «MyTallMOHHAs U3MEHYUMBOCTB», «ApoMopdo3b»,
«Ununoananramumny, «OOwmas aereHepauus», «JBuxymue cuiabl 3Bomonuny, «Kapra-
cxema Mapmpyra nyremectBus Y. JlapBuna», «bopnba 3a cylIeCTBOBaHUEY,
«IIpucnocoOaeHHOCTh OpTraHu3MOB), «I"eorpaduueckoe BHUJI000pa30BaHUE»,
«DKOJIOTUYECKOE BUI000Pa30BAHUE.

ObopynoBaHue: KOJJIEKLHS HACEKOMBIX C Pa3jiMYHbIMU TUIIAMHU OKpacku, Habop
IUIOAOB M ceMsiH, Koyuiekiusi «lIpuMepsl 3alIUTHBIX MPUCIOCOOICHUM Yy >KUBOTHBIXY,



Mojieb «OCHOBHBIE HAMPABIICHHUSI SBOTIOIUIY, 00bEMHASI MOIETh « CTPOSHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KOJJeKIus «PopMbl COXPAHHOCTH HMCKOMAEMBIX
JKUBOTHBIX M PACTEHUN», Monenb ammmkanua «llepekpécT XpomMocom», BIIaKHbIE
npenapatel  «Pa3BurHe HacekoMoro», «Pa3BuTHE JATYIIKKW», MHKPONpenapar
«JIpozoduiay (Hopma, MyTanuu OPMbI KPBUIBEB U OKPACKH TEJIA).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopartopHas pabota Ne 1. «CpaBHeHHE BUI0B 110 MOP(POJIOTHIECKOMY KPUTEPUION.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u eé
OTHOCUTEILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayyHble TpEACTaBICHHUS O 3apOKJICHHHM >KM3HU. HayuHble ruUnoress
BO3HMKHOBEHUS KM3HM Ha 3emiie: aOuoreHe3 W MaHcmepMusi. XUMHUYECKas HBOJIOLIUA.
AOHNOreHHBIN CUHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE
HOJITBEPKIEHUE XUMUYECKOM 3BOIoIMHU. HauanbHble ATanbl OMOJI0OrHUYE€CKON IBOJIIOLINU.
['umore3za PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoTOoKIeTKU. [IepBbie KIETKHU U UX 3BOJIOIUSA. POPMUPOBAHUE OCHOBHBIX TPYIIIT dKUBBIX
OpPraHU3MOB.

Pasutne xu3Hu Ha 3emie mo spaM M nepuonaMm. Kartapxeil. Apxelickas u
npotepo3oiickas 3pbl. [laneos3oiickas 3pa u e€ nepuoabl: KeMOPUNUCKHM, OpJIOBUKCKUH,
CUJIypUMCKHN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHU.

Me3o30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaeOr€HOBbIN, HEOT€HOBBI, AHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTta W TeoJIOTHYECKMX mpoueccoB. OCHOBHBIE ATarbl
ABOJIIOLMU PACTUTEIILHOTO U )KMBOTHOTO MUpa. ApoMOp(o3bl y paCTEHUN U )KMBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYII )KMUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxeHue 3BOMoUMH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPIraHU3MOB.

OBOJIIOIMS YeNOBEKAa. AHTpPONOJIOrMsl KAk Hayka. Pa3BuUTHE MpEACTaBICHH O
IIPOUCXOXKJIEHUN YeJloBeKa. MeToapl u3ydeHus aHtponoreHesa. CxoacTBa M pas3idyus
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETOBEKA.

JBxymue cuibl (paxtopbl) anTpomnoreHne3a. HacnencTtBeHHas M3MEHYMBOCTH M
€CTeCTBEHHbII 0TOOp. OOlIecTBeHHBIH 00pa3 >KWM3HU, M3TOTOBIIEHUE OPYIAUil Tpyna,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIMM M BETBU DSBOJIOLUMU YEJIOBEKA: aBCTPAJOMMUTEKH, YenoBek
yMeJblid, YesoBek npsAMoXoisdiui, YenoBek HeaHAepTalbCKUM, UelIOBEeK pa3yMHBIN.
Haxonku nckomaembIX OCTAaTKOB, BpEMsi CYUIECTBOBaHHSA, 00JACTh PacHpOCTPAHECHMS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIINME paChl: €BpoIreouaHas (eBpasuiickas),
HErpO-aBCTPAJIOWIHAsS (PKBAaTOpUaibHAasA), MOHIOJIOWJHAS (Aa3UATCKO-aMEPUKAHCKAS).
UYepThl MpUCHOCOOICHHOCTH MPEACTaBUTENIEH YENOBEYECKHX pac K  YCJIOBHSIM
cyuiectBoBaHus. EMMHCTBO uenoBeueckux pac. Kpurrka pacusma.

JlemoncTpanum:



[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Mumep, I'. FOpu, Y. /lapBuH.

Tabmuubt u cxembl: «Bo3HukHoBeHue CoyiHeUHON cuctembl», «Pa3BuTHe
OpPraHUYeCKOTO  MHPay, «PactutenbHas ~ KIETKay, «KuBOTHass  KIIETKay,
«IIpokapuornueckass kierka», «CoOBpeMEHHass CHCTEMa OpPraHUYECKOro MHPA»,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA M YeOBEKOOOPA3HBIX 00E3bsH,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUYECKUX HAXOIOK MPEAKOB COBPEMEHHOIO YEJIOBEKA»,
«/peBHenmme moan», «/peBHne mroanm», «llepBble  COBPEMEHHBIE  JIIOIMY,
«YenoBeueckue pachbh».

O6opynoBanne: Mymspku «lIporcxoknenue demoBeka» (OIOCTBI aBCTPAIONUTEKA,
NUTEKAHTPONA, HEAHJAEPTAJIbLIA, KPOMAHBOHIIA), CJIECNKH WM H300paK€HUS KaMEHHBIX
opynuid  TepBOOBITHOTO  uejoBeka  (KaMHU-YONMephbl,  pyouna,  ckpebdia),
reoxXpoHoJjioruueckass Tabnuna, Koyiekuusa «®DOpMBI COXPAaHHOCTH HMCKOIMAEeMbIX
YKUBOTHBIX U PACTECHUIN».

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Tpaktnueckast pabora Ne 1. «M3yueHue HCKONAEeMbIX OCTAaTKOB PACTEHUH H
YKUBOTHBIX B KOJIJICKIIUSX).

OKCKypcusi « DBOIIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAy4HbI
WIN KpaeBeqUueCKUl My3eit).

Tema 3. Opranu3msl ¥ OKpY Kaomias cpeaa.

OKOJIOTHsI KaK HayKa. 3aJadyd ¥ pa3fesibl dKOJIOTMU. METoIbl 3KOJIOrMYEeCKUX
UCCJIEI0OBAHUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeapl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYyIIHAs, ITOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okosornueckue  Qakropsl.  Knaccupukamuss ~— HKOJIOTrMYECKUX  (PAKTOPOB:
abnoTuyeckue, OMOTUUYECKUE U AaHTPONOTeHHbIe. J[elicTBUe IKONIOrnYeckux (pakTopoB Ha
OpTaHU3MBI.

AbGuotnyeckue (akToOpbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[Tpucnoco6ienust opraHU3MOB K JEHCTBUIO abuoThyeckux (axtopoB. buonmornueckue
PUTMBL.

buotnueckue ¢daktopel. Buumbl OMOTHYECKHMX B3aUMOACHCTBUMN: KOHKYPEHIIHS,
XMIIHUYEeCTBO, cuMOno3 u ero Gopmbl. [lapazutusm, Koomepauus, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAJIU3M, HEUTPAIU3M.
3HaueHue OMOTUYECKUX B3aUMOJCHCTBUI U1 CYIIECTBOBAHMS OPraHU3MOB B TPUPOIHBIX
coo0uIecTBax.

DKOJIOTMUECKHE XapaKTEPUCTUKHU Monysiuud. OCHOBHBIE MOKA3aTeNd MOIMYJISIIUM:
YUCJIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUurpanus. {unamuka
YUCJIEHHOCTHU MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «llpupogubie 30HBI 3emim», «Cpensl oOWTaHUS
opranusmoB»,  «®oronepuoguzm»,  «llomymsauum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MOMYJISAUU UHPY30puu-TyPenbkny, «[luiespie enm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:



JlabopaTtophas pabota Ne 3. «Mopdonoruueckrne 0cCOOEHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOHTaHUS.

JlaboparopHass padora Ne 4. «BnusiHHEe cBeTa Ha POCT M Pa3BUTHE UYEPCHKOB
KoJIeycay.

[Tpaktideckass pabora Ne 2. «[loacu€T MIOTHOCTH MOMYJSAIMI pa3HBIX BHUIOB

pacTEHUI.
Tema 4. Coo011ecTBa 1 YK0JOrHIeCKHe CHCTEMBI.
Coo0miectBo opraHu3MoB — OwuoreHo3. CTpykTypbl OHOLIEHO3a: BHJIIOBa,

IPOCTPaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbi-nomunantel. CBsizu B OHOLIEHO3E.

DKoJIOrHYecKre cucTeMsl (3kocucteMsbl). [lonaTue o0 s3xocucTeMe U GUOTEO1IeHO3E.
OYHKITMOHAIbHBIE KOMITOHEHTHI 3KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BemiecTB ¥ MOTOK SHEPTUH B 3kocucteMe. Tpoduueckue (MUIIEeBbIE) YPOBHU
skocucteMbl. [lumieBsie nenu u cet. OCHOBHBIC MOKa3aTeNM dKOCUCTEMBI: OMomMacca,
OPOJYKIKA. OKOJOTUYECKUE TUPAMHUAbL: MPOAYKIUH, YHCJICHHOCTH, OHWOMACCHI.
CBoCTBa 9KOCUCTEM: YCTOMUNBOCTh, CaMOpEryJsiius, pa3sutue. Cykieccus.

[TpuponHble KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMAa XBOWHOIO WM
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTCHHBIEC BKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpO03KOCUCTEMBL.
buonornueckoe v X03sHUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak Qaxtop ycroilumBocTH  3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa Ouocdepsl.
JKupoe BemiecTBo U ero pyHkuu. OcodeHHocTn Onocheppl Kak riiodanbHON 3KOCUCTEMBI.
JuHamudeckoe paBHOBecHE U oOpaTHas CBA3b B Ouocdepe.

KpyroBopoTh! BeliecTB 1 OMOT€OXUMHUUYECKHE UKITBI JIEMEHTOB (yIIepoja, a30Ta).
3oHabHOCTHL OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouocdepe 3emnu. AHTpONOTeHHbIE HU3MEHEHHUsT B Ouocdepe.
['11oGanbHbIC IKOIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHe MPUPOLI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usl Kak
OCHOBa yCTOMYMBOCTH Oumocdepbl. OCHOBAa pallMOHAIBLHOTO YHPABJICHUS TPUPOIHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJOCTHKEeHMsT OMOJIOTUU U OXpaHa MPUPOIbI.

JlemoHcTpanum:

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

Tabnmuuel u cxembl: «llumessie menu», «buoreHo3: coctaB W CTPYKTypay,
«[Ipupoansie coobmiecTBay, «llenu nutanusy, « Ikonornueckas nupamuaay, «buocdepa
U YeJIOBEK», «DKOCUCTEMA MIMPOKOIMCTBEHHOTO Jiecay, « IKOCHUCTEMa XBOWHOIO JIeCay,
«buoneno3 BogoéMa», «ArporeHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JACHCTBUSA Ha
npupoy», « BaskHel e HCTOUHUKH 3arpsi3HEHUS BO3/IyXa U TPYHTOBBIX BO», «llouBa —
BaXKHeHWIas cocTapistomas ouocdepsn», «DakTopel Aerpaganuu nousy, «llapHUKOBBIM
abdexT», «DakTopsl PagMOAKTUBHOTO 3arpsisHeHHUs Ouocdepb», «OOmas CTpykTypa
ounocheprr», «Pacmpoctpanenue xu3Hu B ouocdepe», «O30HOBBIA dKpaH OHochepb»,
«KpyroBopot yriepozaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».



O6opynoBanue: Mojaenp-anmiukanusg «Tunuunaele  OMOLIEHO3BD», TrepOapHii
«PactutenbHble cooOlecTBa», Koiekiuu «buoneHo3», «Bpenurenu BakHEHUIIUX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapud W KOJUIEKIIMM PACTEHUUA U >KUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM JKOJOTMYECKMM rpynnaMm oaHoro Buja, KpacHas kHwura
Poccuiickoit @enepariuu, n300pakeHUs] OXpaHIEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOI' A
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

Cornacio ®I'OC COOQO, ycraHaBiauBaloTCs TPeOOBaHUS K Pe3yJibTaTaM OCBOCHUS
oOyJarouuMucs  MporpaMM  CpeIHero  oOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
MeETaIpeAMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TUYHOCTHBIX PE3YJBTATOB OCBOEHHUS MpeaMeTa «bUOJIOTHSD) BbIIEIEHBI
CJIEYIOIME COCTaBIISAIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCUICKON TIpakIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEIEIICHHUIO,
HaJu4yue MOTHBALUM K OOyYEHHIO OMOJIOTHH, 1I€JICHANPABICHHOE Pa3BUTUE BHYTPEHHUX
yOeXKJICHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX I[EHHOCTEH W HUCTOPUYECKUX TpajauIui
pa3BUTUSI  OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTH M CIHOCOOHOCTH OOy4Yaroluxcs
PYKOBOJACTBOBAaTbCSI B CBOCHU JIESATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
NPUCYIIIUMU  CHUCTEME OHOJIOTMYECKOTO0  00pa3oBaHUs, HaJU4YUE HKOJOTUUYECKOTO
MIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3YIBTATHIl OCBOCHUS IpeaMeTa « bUOIOTHA» JOCTUTAOTCSA B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOW JIEATEIbBHOCTH B COOTBETCTBHUM C TPATUIIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U  JYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, PUHSATHIMU B 0011I€CTBE MTPaBUIaMU U HOPMaMHU TTOBEACHUS U CIOCOOCTBYIOT
IpoueccaM CamMOINO3HAHUsI, CAMOBOCIMTAaHHUS M CaMOPA3BUTHS, Pa3BUTHUS BHYTPECHHEU
MO3UILIMU JTUYHOCTH, MATPUOTHU3MA, YBAKECHUS K 3aKOHY U IIPABOIOPSAKY, YEIOBEKY Tpyaa
U CTapileMy MOKOJIEHUIO, B3AUMHOTO YBKEHHS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJIEAWIO U TPAIULHMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Pocculickoit denepannu, npupoae
Y OKPY’KAIOILIEH cpee.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS Y4yeOHOTO TmpeaMera «buosiorus» gOJKHBI
OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOy4YarOIIUXCA  PYKOBOJCTBOBATHCS
c(opMUpPOBAHHOM BHYTpPEHHEN MO3UIUEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXIEHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITA M OMNBITa JEATEILHOCTH B
IIPOLIECCE PEATM3ALMU OCHOBHBIX HAIIPABJICHUW BOCHUTATEIBHOM AESATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3UIUM OOYYaIONIErocsi KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, yBa)XCHHWE 3aKOHA U
MPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JACSATEILHOCTH MPH CO3JAaHUU YUeOHBIX
MPOCKTOB, PEIICHUN YYEOHBIX W IMO3HABATEJbHBIX 3a7a4, BHIMOJIHEHUU OMOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPENENSTh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHUE Y4YUTHIBaTh B CBOMX JCHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEM C pa3HBIMH YOEXKIECHUSIMH, KYJIbTYPHBIMU II€HHOCTSIMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4E€OHBIX,
MO3HABATEIbHBIX U HUCCIENOBATEIbCKUX 3a7ayd, YBAaXKUTEIbHOIO OTHOIIEHUS K MHEHHIO
ONIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCHUHCKOH TpakKITaHCKOW HWIACHTUYHOCTH, MAaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoJ1y, YyBCTBA OTBETCTBEHHOCTH niepe PonnHoM, rop10cTy 3a CBOM
Kpai, cBOIO PonnHy, CBOM S3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO
Hapopaa Poccuu;

[IECHHOCTHOE OTHOIIIEHHE K TMPUPOJHOMY HACIEIUI0 M MaMSATHUKAM MPUPOIbI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTMY, TIOHMMAaHMUS 3HA4YEHUsI OMOJIOTUM B TMO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU
4eJIoBeKa M COBPEMEHHOT'0 00I11eCTBa;

ujeiiHas yOeKJIE€HHOCTh, TOTOBHOCTh K CiIyXeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CHUTYallMI0O MW TPUHUMATh OCO3HAHHBIE PEIICHUs,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTENISIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHSATUSA LEHHOCTEM CEMEWHOM MXW3HU B COOTBETCTBUU C TPAIAULMUSAMU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHpY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUJAX HUCKYCCTBA, CTPEMIICHUE MPOSBIISITH
KaueCcTBa TBOPYECKON JTUYHOCTH;

5) ¢usnyeckoro BocnUTaHUsl, (OPMHUPOBAHMS KYJILTYPbl 30POBbSI H
IMOIMOHAJILHOTO 0JIaronoJyumsi:

MOHMMAaHUE WM peaju3alus 3J0pOBOro M 0Oe3omacHoro olpasa >XKU3HU (3I0pOBOE
MUTaHUE, COOJIFOJCHUE TUTMEHUYECKUX TMPaBWI M HOPM, COAJIAHCUPOBAHHBIN PEXKUM
3aHSATUM U OTIbIXA, PeTyisipHas (unyeckass akTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHM3NYECKOMY M TICHXUYECKOMY 37I0POBBIO;

MOHUMAaHUE IEHHOCTH TPaBWUJI WHAWBUAYATLHOTO W KOJIJICKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIMNX 310POBbIO U KU3HHU JIIOAEH;

OCO3HAHUE MOCIEACTBUI U HENPUATHUS BPEIHBIX NPUBBIUEK (YIOTPEOIEHUS aTIKOr oIS,
HAapKOTUKOB, KYpPEHHS);

6) TPy10BOr0 BOCIIUTAHNS:



TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0II00ueE;

TOTOBHOCTh K AKTHUBHOM JIEATENbHOCTH TEXHOJOTMYECKOM U  COIUaIbHOU
HaIpaBJICHHOCTHU, CIHOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBaTh M  CAMOCTOSITEILHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpPEC K pas3luyHbiM cdepaM MNpOoPECCHOHAIBHON MESITeIbHOCTH, YMEHHUE
COBEpILaTh OCO3HAHHBIM BBIOOP Oyaymiedl mpodeccun U peann3oBbIBaTH COOCTBEHHbBIC
YKU3HECHHbIC TIJIaHbI;

TOTOBHOCTh U CIHOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEM KHU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU LIEeIecO00pa3HOe OTHOLIEHUE K NPHUPOAE KAK MCTOYHHMKY >KM3HU Ha
3emMiie, OCHOBE €€ CyLIECTBOBAHUS,

MOBBIIIEHUE YPOBHS 3KOJOTUYECKOM KyJIbTYPhl: IPUOOPETEHUE OIbITA TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH MX BO3MOYHBIX ITOCJIEICTBUM JUIsl OKPY KAIOIEH CPEIbl;

OCO3HaHUE II00albHOI0 XapaKTepa dKOJIOrMUECKUX IpoOJIeM U IMyTeH UX pelieHus;

CHOCOOHOCTh HCHOJb30BaTh NPUOOpETaeMble MPU U3YYEHUU OUOJIOTMU 3HAHUS U
YMEHUSI TPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPHUPOAOIOIH30BAHUEM
(coburoieHue MpaBuIl NOBEICHUS B IPUPOJIE, HAIIPABJIEHHBIX Ha COXPaHEHUE PAaBHOBECHS B
IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHMOChepsl);

aKTUBHOE HENIPUATHE JEHCTBUM, IPUHOCAIINX BPEJl OKPYKAIOIIEH IPUPOIHOM cpene,
yMEHUE MPOTHO3UPOBATh HEeOJIaronpusTHHIE 9KOJIOTUYECKUE MOCJIE/ICTBHSI
NPEANPUHUMAEMBIX JENCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYpPbl, OMbITA
NEeATEIbHOCTH HKOJOTUYECKONM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
M03HABATEJIbHOM, KOMMYHUKAaTUBHON U COLIMAIIBHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOMN JEATENbHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha JHUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M  YMTATEIICKOM  KYJIbTYphl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHUMAaHUe CeU(PUKA OMOJIOTUN KaK HAyKW, OCO3HaHUsS € poyi B (OPMHUPOBAHUHN
pallMOHANIBHOTO HAYYHOTO MBIIUIEHUS, CO3[JaHUM LEJOCTHOIO TMpEeACTaBiIeHUs 00
OKpY’KalollleM MHpE Kak O E€IUHCTBE NPHUPOJbI, YeJOBEKa M OO0IIecTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOIJIEM COXPAHEHUS TPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTMU JJII COBPEMEHHOW IMBUIIM3ALINU:
o0OecrieueHrs HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX peniaTh PecypcHbIe MPOOJEMbl pPa3BUTHUSL YEIOBEUECTBA,
MOWCKA MTyTeH BBIXOA U3 TJIO0ATBHBIX KOJIOTHUYECKUX MPoOIieM 1 obecrieueHus nepexosaa
K YCTOMYHMBOMY pPa3BUTHIO, PAlMOHAIIBHOMY MCIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB U
(GbOpMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYCHUU OHMOJOTHUYECKHX 3HAHUN B IENSIX MOBBIIICHUS
o0mell KyJIbTyphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KAaK COCTaBHOW 4YacTu
(GYHKIIMOHATIBFHON TPAaMOTHOCTH 00yYaromuxcs, GopMupyeMoit pu u3yuyeHur ONOJIOTUH;



NOHUMAaHUE CYIIHOCTH METOJO0B MO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS [l aHAJIM3a U OOBSACHEHUS SIBJICHUM
OKpY>KAIOIIET0 MUPA U MPOUCXOAAIIUX B HEM U3MEHEHUN, YMEHHE JeJ1aTh 000CHOBAHHBIE
3aKJIFOUYEHUSI HAa OCHOBE HAy4yHBIX ()AaKTOB M MMEIOIIMXCS JAHHBIX C LEIbI MOJYyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl PEIICHUs
po0JieM B PEATIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOU JI€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO E€ATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY 00pa30BaHMIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUU MO OHWOJOTMU B COOTBETCTBUHU C >KM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble  pe3yabTaThl OCBOCHHMsI y4deOHOro mpeamera «buomorwsn
BKIIIOYAIOT:  3HaUYMMBbIe I  (OPMUPOBAHHS  MHPOBO33PECHHUS  OOYYAIOIIMXCS
MEXIUCUUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIEHAY4YHbIE MOHATHUS, OTPA’KAIOLIUE
LEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U clielu(UKYy METOJI0B IO3HAHMS, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPTHUs, SIBJICHHE, IPOLIECC, CUCTEMA, HAyUHbIN (akT,
OPUHLIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIIEJOBaHHE, HaOIIOJIEHUE,
U3MEpEHHe, OKCIEPUMEHT U  JPYruX), YHHUBEpcajbHble Yy4deOHble  JeHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), 0OecreunBaronme popMrUpoBaHUe
(bYHKIIMOHATBHON TPAMOTHOCTH U COITMATBHON KOMITETEHITUN 00yJaromnXcsi, CHOCOOHOCTH
00y4JaromuXxcsi KCIMOJIb30BaTh OCBOCHHBIE MEXAUCIUIIMHAPHBIE, MHUPOBO33PEHUYECKHUE
3HAHWS U YHUBEPCAJIbHbIC YUeOHbIC ICHCTBHS B IIO3HABATEILHON U COLIMATIBHON MPAKTHKE.

MeTtanpeameTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPEHETO 0011Iero 00pa30BaHus
JIOJKHBI OTPaXKaTh:

OBgiiaieHHe YHUBEPCAJbLHBIMU YUeOHBIMHU NMO3HABATEIbHBIMH e CTBUSIMU:

1) 6a30BbIe JJIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaJIU3UPOBaTh MPoOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOEHUM 3HAHUN MPHUEMBI JOTMYECKOIO MBIIUICHUS (aHAIM3a,
CUHTE3a, CpaBHEHHUS, Kiaaccudukaiuu, 0000IIeH ), paCKPbIBATh CMBICT OMOJIOTHYECKHUX
MOHATUHN (BBIAEIATh WX XapaKTEpHbIE NPU3HAKH, YCTAHABJIMBATH CBA3U C JIPYTUMU
MOHSATUSIMU);

OTIPEETISATh LENH AeATEIBHOCTH, 3aaBas mapaMeTpbl U KPUTEPUU UX JOCTHKCHHUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS IJ1s1 00bSICHEHUS (DAKTOB U SIBJICHHM >KMBOU
TPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, MO aHAJOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHBOPEYHMsSI B  PacCMaTpPUBAEMBIX  SIBJICHHSIX,
(GopMyIMpOBaTh BHIBOJIBI U 3aKITIOUEHUS;



IPUMEHSATH CXEMHO-MOJIEJIbHBIE CPEICTBA ISl IPEACTABIEHUS CYILIECTBEHHBIX CBS3EM
U OTHOIIECHUN B U3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUUIN Pa3HOTO
pOJia, BBISIBIICHHBIX B Pa3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IJIaH peHieHus npoOJeMbl ¢ YYETOM aHaldu3a HMMEIOUIUXCs
MaTepHaIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B JIEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIIEICTBUM JEATEIbHOCTH;

KOOPAMHHUPOBATh M BBIMOJIHATH PabOTy B YCIOBUSAX pPEaJbHOrO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIAJETh HAaBBIKAMHM Yy4e€OHO-MCCIIEIOBATENbCKOM M TMPOEKTHOM JI€ATEIbHOCTH,
HaBBIKAMH pa3pelieHusi mpodieM, CIoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ay, NPUMEHEHHIO DPa3jIu4HbIX METOJIOB
IIO3HAHUS,

UCITIOJIB30BaTh PA3JINYHbIE BUJBI ACATEIBHOCTU I10 MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNHU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B yU€OHBIX CUTYalUsIX, B TOM YUCIIE IPU
CO3/1aHUU YUEOHBIX U COIIMAJIBHBIX IPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUIN MBIIUICHUS, BJIAJETh HAYYHOU TEPMHUHOJOTHUECH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMHU;

CTaBUTh U POPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHOM JIESITEIHLHOCTH U
KU3HEHHBIX CUTYalHsX;

BBISIBJISAITh MPUYMHHO-CIICJICTBEHHBIE CBA3M W aKTyaJU3UpPOBATh 3a/1ayy, BBIIBUTAThb
TUNOTE3y €€ pelieHusl, HaXOAUTh apryMEHTHI ISl JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUIA,
3a]1aBaTh MApaMEeTPhl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJAE pEUICHUS 3aJladyd pe3yJbTaThl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATH L€JICHAIIPABJICHHBIN MOUCK MEPeHOca CPEICTB U CIIOCOOOB IEHCTBUS B
poeCCHOHAIIBHYIO CPENY;

YMETh MEPEHOCHUTh 3HAaHUS B I[IO3HABATEJIbHYID M TMPAKTHUYECKYK 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE MJIEH, MpeJjiaratb OPUrMHAIBHBIE MOAXOAbl U PEUICHUs, CTABUTH
po0IeMBbl U 3a/1a4u, IOMYCKAIOIINUE aJbTePHATUBHBIE PELICHUSI.

3) pabora ¢ unpopmaunmeii:

OPUEHTUPOBATLCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (TeKcTe Y4eOHOro
nocoOus, HAyYHO-TIOMYJIAPHON JUTEpaType, OMOJIOTMUECKUX CIOBAPSAX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETe), aHANM3UpOBaTh MHPOPMALIMIO PAa3IUUHbIX
BUJOB U (OpM TMpenCTaBICHHs, KPUTHUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh M
HEIPOTUBOPEYHBOCTb;

dbopMynupoBaTh 3aMpockl U MPUMEHITH Pa3IMYHbIE METOJbI MPU MOUCKE U 0TOOpE
Oouonornueckoi nHGpopMaIu, He0OXOJUMOMN AJIs BHIOTHEHHS Y4eOHBIX 3a/1a4;



pruoOpeTaTh OTIBIT WCIIOJIH30BAHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYyJIbTYPY AaKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOUPATh ONTUMAIBHYIO (DOpPMY MIpEACTaBICHHS OUOJIOTHMYECKON
nHpopMaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE€);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAayeCTBE CPEACTBA MpU paboTe ¢ OMOJIOTMYecKOn
uHdopMaIuelt: NPUMEHITh XUMHUYECKHEe, (U3MYeckue M MaTeMaTHYeCKHe 3HAKu U
CUMBOJIBI, OpMyIIbl, aOOpeBUATYPy, HOMEHKIATYPY, UCIOJB30BaTh U MPEoOpPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISATHOCTH,

BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3aIMUTHl WH(OpMaruu, WHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBj1aieHUe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH e CTBUSIMMU:

1) o0mennme:

OCYHIIECTBJISTh KOMMYHHUKAIIMU BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBAaTh B
JMajore Wik JUCKYCCHH IO CYIIECTBY 00CykaaeMoil TeMbl (yMEHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIHHO BBITIOJIHEHUSI MpeJiaraéMoi 3ajauu, y4YUThIBATh
WHTEPECHI U COTTIACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB JIUAJIOTA UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHBIE CPE/ICTBA OOIIECHUS, TOHUMATh 3HAYECHUE COIUATBHBIX
3HAKOB, TMPEIANOCHIIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CHUTyallud, yMETh CMsTr4ath
KOH(DJIUKTBI U BECTU MIEPETOBOPHI;

BJIAJICTh PA3TUIHBIMU CTIOCOOAMU OOIIICHUS M B3aUMOICHCTBUS, TOHUMATh HAMEPCHHUS
JIPYTUX JIIOJIeH, TPOSBIISATH YBAXKHUTEIBHOE OTHOIIEHHWE K COOCCETHHKY W B KOPPEKTHOM
dbopme hopMynHpoBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIB30BAHHEM S3BIKOBBIX
CPEICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHUMATh W MUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYATbHOU pabOTHI
IpU pelIeHUU OMOJOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IpynmnoBsIX (POPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1auH;

BBIOMPATHh TEMATUKY M METOJIbI COBMECTHBIX JCHCTBUM C yU€TOM OOIIUX MHTEPECOB U
BO3MOYKHOCTEH Ka)I0T0 WieHa KOJIJICKTHBA,

MPUHUMATh 1€ COBMECTHOM JESTEIIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH
JIEUCTBHS MO €€ TOCTHKEHUIO: COCTABJIATh IJIaH JEUCTBUM, PACIIPENEIISATh POJIA C YUETOM
MHEHHH y9aCTHHKOB, 0OCYK/JIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KA4eCTBO CBOET0 BKJIaJa M KaKJIOTO Y4YaCTHHKA KOMAaHJIbI B OOIIHIA
pe3ynbTaT 1Mo pa3padO0TaHHBIM KPUTEPHSIM;

npeaiaraTh HOBBIC TIPOSKTHI, OIICHUBATh MJICH C TIO3UITUU HOBU3HBI, OPUTHHATBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTUBHOE CTPATETUUYCCKOE TMOBEICHHUE B Pa3IMYHBIX CUTYyaIHsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITHATHBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3amnusi:

WCITOJIB30BaTh OMOJIOTMYECKUE 3HAHWS IS BBISIBJICHHUS MPOOJEM W MX PEHICHUS B
KU3HCHHBIX U YICOHBIX CUTYaIIHSX;



BBEIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWNA IEJICBBIC U CMBICIOBBIC YCTAHOBKHU B
CBOUX JICUCTBUAX MU MOCTYIKAX MO OTHOUIEHUIO K KUBOM MPUPOAE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAIOILIUX;

CaMOCTOSITETIbHO ~ OCYLIECTBIIATh  IMO3HABATEIBHYIO  JIESITEIbHOCTh,  BBISBIATH
npoOiemMbl, CTaBUTh M (GOPMYJIUPOBATH COOCTBEHHBIE 3a/adyd B 00pa3oBaTEIbHOU
JNEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEUICHUsI MpoOJieMbl C YYETOM HMEIOIINXCA
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacmupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, aPTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IIUPOKON SPYIUIUU B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th HABBIKAMHU TI03HABATEIBHON pedIeKCHH KaK OCO3HaHUSI COBEPIIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUU, MCIOJIb30BAaTh
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYaIlNH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO TPUHUMATH PEIICHUSA 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATECIBHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATECIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarthl ocBoeHus mporpammbl COO mo Ouosoruu Ha 0a30BOM
YPOBHE BKITIOUAIOT cieIupuIecKue st yaeOHoro npeamera « bruonorusy HaydHbIe 3HAHMS,
YMEHUS U CTIOCOOBI IEUCTBHUI TT0O OCBOCHHIO, MHTEPIPETAIUUA ¥ TTPEOOPA30BAHUIO 3HAHUIA,
BUJIBI JICSITEILHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUN B PAa3IMYHBIX
y4EeOHBIX CHUTYyaIlUMsAX, a TaKK€ B PEATbHBIX >KU3HEHHBIX CHUTYyaIlUsX, CBSI3aHHBIX C
ouosiorueit. B mporpamMmme npeamMeTHbIE Pe3yIbTaThl MPEACTaBICHBI MO rojgaM oOydeHUs.

[IpeameTHble pe3ysabTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 10 kaacce
JIOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWUN O MECTE M POJIM OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B hOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa
Y HAyYHOTO MHUPOBO33PEHHUS, O BKJIQJ€ POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTHH, PYHKITMOHAIBHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS] YKU3HEHHBIX
3az1ady;



YMEHHE PacCKpbIBaTh COJACpKAHHE OHMOJOTMYECKUX TEPMHUHOB U TOHSITHM: KU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIEeCTB U MpEeBpallleHHe SHEPIHH), TOMEOCTa3
(camoperynsiius), YpOBHEBas OpraHu3allds KHUBBIX CHUCTEM, CAaMOBOCIPOU3BEICHUE
(perpoiyKiiusi), HacJIeACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE U3j1aratb OMOJOTHYECKUe TeOpuu (KJIETOYHAsl, XPOMOCOMHAsI, MyTallMOHHAs,
IEHTpajbHasl JoTMa MOJEKYJsipHO# Ouosorumn), 3akonsl (I'. Menaens, T. Moprana, H. W.
BaBuiioBa) u yueHus (0 IieHTpax MHOT00Opa3us U MPOUCXOXKICHUS KYJIbTYPHBIX paCTEHUN
H. 1. BaBuiioBa), onpeAensTh rpaHULbl UX TPUMEHUMOCTH K KHBBIM CHCTEMAM;

YMEHUE BIAJAECTh METOJAaMU HAyYHOIO IIO3HAHHMS B OWOJOTMU: HAONIOACHUE H
ONMCAHWE JKUBBIX CHCTEM, INPOLECCOB W SBJICHHI, OpraHu3anuss W NPOBEICHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXTY
UCCJIENyEMbIMU BEJIMYMHAMU, OOBICHEHHE MOJYYEHHBIX PE3YyJbTaTOB, MCIOJIb30BAHHBIX
HAy4YHBIX IOHATHHI, TEOPUI U 3aKOHOB, YMEHHUE JI€TIaTh BHIBOIbI HA OCHOBAHUU MOTYYEHHBIX
pe3ynbTaToB;

YMEHUE BBIJIEIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTIOKJIETOUYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa
BEUIECTB U MPEBpallleHUs »HHEPrUM B KIETKE, (POTOCHHTE3a, IIACTUYECKOIO MU
HPHEPreTUYECKOro  oOMeHa, XEMOCHMHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHU S, UHAUBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHeE3);

YMEHHE NPUMEHATDH MOJyYEHHbIE 3HAHUS 1Sl 00BSCHEHUS OMOJIOTMYECKUX IPOLIECCOB
U SIBJICHUH, Uil NPUHATUS NPAKTUUYECKUX PEHICHU B MOBCEIHEBHOM KU3HU C IIEJIBIO
oOecrieueHns O€30MACHOCTH CBOETO 3J0POBbS M 3JI0POBbSl OKPYKAIOMIMX JIFOJEH,
cOOJII0/IEHHSI HOPM I'PaMOTHOTO MOBEJIEHUS B OKPYKalOLel MPUPOIHOMN cpelie, IOHUMaHue
HEOOXOIMMOCTH MCIOJIb30BaHUS TOCTHXKEHUI COBPEMEHHOM OMOJIOTMH U OMOTEXHOJIOTUI
JUTSL pallMOHAIBHOTO MPUPOIONIOJIb30BAHUS;

YMEHHUE pEelIaTh 3JEMEHTapHble T€HETUYECKHE 3a/layd Ha MOHO- M JIUTHOPUIHOE
CKpEIllMBaHME, CILEIJIEHHOE HAaclleJOBAHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpELIMBaHUs IS PEJICKa3aHus HacAeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOHATH Ja00paTOPHBIEC U MTPaKTUYECKHE padOThI, COOIOAATH TPaBUia IPH
pabote ¢ yueOHBIM U JTA0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATH HH(DOPMALINIO OMOJIOTUYECKOTO
COZIepKaHUsA, BKIIOYAIOIIYIO [ICEBAOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB
(cpeacTBa MaccoBOM MHPOPMAIINH, HAYYHO-TIOMYJISIPHBIE MaTEPHUAIIbI), STUUECKUE ACTIEKTHI
COBPEMEHHBIX UCCJIEI0BAHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

YyMEHHE CO3/laBaTh COOCTBEHHbBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHUS, 0000IIas
OMOJIOTMYECKYI0 MH(OpPMAIMI0O W3 HECKOJbKMX HCTOYHMKOB, I'PAMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 11 kaacce
JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUM B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MUPa
U HAy4YHOTO MHPOBO33PEHUS, O BKIJIAJE POCCUHCKUX U 3apyOekHBIX yUEHBIX-OMOJOTOB B
pa3BuTHE OMOJOTHH, PYHKIIMOHATIBHON IPAaMOTHOCTH YeJIOBEKA ISl PEIIEHUS KU3HEHHBIX
3az1ady;



YMEHUE PACKPBIBaTh COJEPKAHUE OWOJIOTMYECKUX TEPMUHOB W TIOHITHI: BUJ,
NOMyJSKsA, TeHOPOHI, OBOJIONMUSA, JBWXKYyIIHE Cculbl  ((pakTopbl)  SBOJIOLHH,
MPUCHIOCOOJICHHOCTh ~ OPraHU3MOB,  BHUJI000pa30BaHME, HKOJOTHYECKHE  (HaKTOPHI,
HKOCUCTEMA, MPOJYIEHThl, KOHCYMEHTbI, PEIYIEHThI, LENH MNUTaHUS, HKOJIOTrHYecKas
nipaMujia, 6uoreoreHos, onocdepa;

yMEHUE wu3laraTh Ouosorudyeckue Teopuu (dBosonmoHHas Teopusi Y. JlapsuHa,
CHUHTETUYECKasi TEOPHS IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIIEBOTO CXOJICTBA
K. M. bapa, yepenoBanus riaBHbIX HampasieHud u myteid sBomonuu A. H. Cesepuosa,
yaenust o 6uocdepe B. M. Bepramckoro), ompenensiTh TPaHHUIBl WX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

YMEHUE BIAJAECTh METOJAaMU HAyYHOIO IIO3HAHHMS B OWOJOTMU: HAONIOACHUE H
OTIMCaHWE JKUBBIX CHCTEM, IIPOIIECCOB U SBIICHWH, OpraHW3amus ¥ TPOBEICHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIYKCHNUE THITOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH MEXTY
UCCJIEyEMbIMU BEIIMYMHAMU, OOBSICHEHHE MOJYUYECHHBIX PE3yJbTAaTOB, MCIOJIb30BAHHBIX
HAYYHBIX TOHSTHH, TCOPUN 1 3aKOHOB, YMEHHUE JIeTIaTh BHIBOJIbI HA OCHOBAHUH MOTYYEHHBIX
pe3ynbTaToB;

YMEHUE BBIJICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISILIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTEOIEHO30B U
HKOCHCTEM, OCOOEHHOCTU IPOLIECCOB: HACJIEICTBEHHOW HM3MEHUHMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHUs, TPUCTIOCOOIEHHOCTH OPraHU3MOB, JIEUCTBUS IKOJIOTHMUECKHUX
(dakTOpoB HA OpraHM3Mbl, TEPEHOCA BEIIECTB W TMOTOKAa HSHEPTUU B HKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUH B YKOCHCTEMaxX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHUE MPUMEHSITH ITOTYYCHHBIC 3HAHUS JIJIS1 00BSICHEHUS OMOJIOTHICCKUX MPOIIECCOB
U SIBJICHUH, JUISI TIPUHATHS TPAKTUYCCKUX PEIICHUH B TMOBCEAHEBHOW >KH3HU C IEJIBIO
obOecrieueHnss 0€30MAaCHOCTH CBOETO 3J0POBbsl U 3II0POBbS OKPYXKAIOIIUX JIIOJICH,
cOOJTI0/IEHHSI HOPM TPaMOTHOTO MOBEICHUS B OKPYKaIOIeH MPUPOTHOMN cpesie, TOHUMaHue
HEOOXOJMMOCTA  WCIIOJIb30BaHUSI  JIOCTHKEHUW  COBPEMEHHOW  OWOJOTMH IS
PaIlMOHAIBHOTO MPUPOIOTIONH30BAHMUS;

yYMEHUE peIIaTh AIeMEHTapHbIe OMOJOTUYECKUE 3a/1a4H, COCTABIISITH CXEMBI ITepeHoca
BEILIECTB U DHEPTHUH B IKOCHUCTEMAaX (LIETH MUTaHUsA);

YMEHUE BBITIOTHATH Ja00OpaTOPHBIE U MTPAKTUYECKHUE pa0OThI, COOIIOAATH TPaBUia IPH
pabote ¢ yueOHBIM U JaOOPATOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYICCKH OIICHUBATh M HHTEPIIPETUPOBATH MH(POPMAITHIO OMOJIOTHUECKOTO
coJiepKaHUs, BKIIOYAIOIIYIO TIICCBAOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHUKOB
(cpenctBa MaccoBod HMH(pOpMaNHMK, HAYYHO-TIOMYJSIPHBIE MaTepuajbl), paccMaTpUBaTh
rio0anbHBIe SKOJOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIECHHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHbBIC MHCHBMEHHBIE M YCTHBIE COOOIIEHHUS, 0000IIas
OMONOTHYECKYI0 WH(OPMAIMI0O W3 HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bu6nmorexa [IOK
L brororist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aus 1 bubmmorexa [IOK
p 1 https://m.edso00.ru/7f41c292
. bubnuoreka [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHENCATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME U MHANBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 8 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bubmmoteka IIOK
P 1
8 C3CPBHOC BpeMi https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne n/m P Kourpoububie = IIpakTuyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L IBOIMOUHOHHAS OHOTOTHS d 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUME U pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel H OKpyAkaiolas cpea > https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
> Pesepetioe Bpes 2 https://m.edso0.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
IMOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
ara undpoBbie
Nen/m | Tema ypoka Kourpoabubie | IIpakTuueckue A op
Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buonornus B cucreme Hayk 1 https://m.edso00.ru/863e6122

https://m.edsoo.ru/863e632a



https://m.edsoo.ru/7f41cc74
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Meto/1bl TO3HAHUS KUBOU TPUPOIBI.
[TpakTrueckas padora Ne 1

bu6mmoreka [IOK

2 n 0.5
«Hcnonb30BaHue pa3IMuHbIX METOJIOB https://m.eds00.ru/863e6122
MIPY U3YyYCHUH OMOJIOTUYECKUX
00BEKTOBY»
3 buonornueckue cucremsl, NPOLECCHI U bubnnoreka [HOK
UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KJeTKU. Boja u bu6mmoreka [IOK
MHUHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. Cocta u cTpoeHue 06eaKoB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas pabora Ne
6 1 «U3 eHIfe KaTaJmIT)I/IquZKOﬁ ’ 0.5 bubmmorexa LIOK
71 ' https://m.edsoo.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MMpUMeEpe
ammIIa3bl WIN KaTajaa3bl)»
bu6mmoreka [IOK
! Yresozet. JiumHaL https://m.eds00.ru/863e6870
bu6nmoreka [JOK
H .ATD
8 YIJICHHOBLIC KHCHOTHL https://m.eds00.ru/863e6d5c
9 Hcropus 1 METOIbI NU3Y4EHHUSI KIETKU. bubnnorexka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KreTtka kak menocTHas *uBasi CHCTeMa
Crpoenue 3yKapHOTHYECKON KIIETKH.
J'I;zopaTopHy;m ia60Ta Ne 2 «3yuenune bubmorexa HOK
11 j 0.5 https://m.edso00.ru/863e6ff0

CTPOEHMS KJIIETOK PACTEHUH, )KUBOTHBIX,
rpuboB 1 GaKTepuil Mo MUKPOCKOTIOM

https://m.edso0.ru/863e716¢
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Ha IOTOBBIX MHUKpOIIpE€IIaparax u ux

OIIMCAaHUE
bu6mmoreka [IOK
12 ObMmeH BemIECTB WK METaboMI3M https://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 PorocunTes. XemocuHTes https://m.edsoo.ru/863e7c98
bubmuoreka [JOK
14 i
JHepreTHecKuii 0OmeH https://m.edsoo0.ru/863e7aae
’KuzHeHHbIN IUKI KISTKU. [leneHue
KJIeTKU. MuTo3. JJabopaTopHas pabora
15 Ne 3 «HaOmroneHune MUTO3a B KIIETKAX 0.5 bubmmorexa [TOK
- a ' https://m.edso00.ru/863e7dc4
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunres Genka. Peakuus MmaTpuyHOTO bubmuorexa [JOK
CHHTE3a https://m.edsoo0.ru/863e796e
bu6mmorexa [IOK
17 T —
pancnAnus — duocumtes benxa https://m.edsoo0.ru/863e796e
bu6nmoreka [JOK
18 H —
CKIICTOHBIC (OPMBI KH3HH — BHPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBanue 1 pa3BUTHE TOJOBBIX B OK
21 KJ1eTOK. OII010TBOPEHHE. 0.5 nbmorera L

JlabopaTtopHas padota Ne 4 «3yuenue

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 I'enernka — Hayka O HacJI€CTBEHHOCTHU bubmumorexa [IOK
Y U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS

24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa LHOK

https://m.eds00.ru/863e8878
CKpelllMBaHUe

o5 JlurubpuHoe ckpermuBanme. 3aKoH bubnuorexa [JOK
HE3aBUCUMOI'0 HACJIEA0BaHUsI IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE Hacle0BaHNUE TPU3HAKOB.

Jlaboparopnas pabota Ne 5 «M3yuenue

26 PE3yNIbTaTOB MOHOTUOPUTHOTO U 05 bubnuoreka [IOK
JUTUOPUTHOTO CKPELIUBAHUS Y https://m.eds00.ru/863e8c60
JPO30( MBI HA TOTOBBIX
MHUKpOIIpernapaTax»

97 I'eneTnka nosa. Hacnenosanue bu6mmoreka [IOK
IIPU3HAKOB, CLIEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JlaboparopHas pabota No
6. 3yuenne MoaupUKaIIMOHHON bubnnoreka [JOK

28 0.5
W3MEHYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIOHHOTO PsAJia U BApUAITMOHHOM
KpUBOW»

29 HacnencrBenHass U3MEHUYUBOCTD. 05 bu6mmoreka [JOK

JlabopaTtopHas padota Ne 7. «Ananu3

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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MyTalui y 1po30(uiIbl Ha TOTOBBIX

MHUKpOTMpernaparax»»
bu6mmoreka [IOK
30 Peneriia Henoneka 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O000IIEHHE 10 TEMe
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTH 1
OpPraHU3MOB»
bubmuorexa [JOK
32 1
(Cenexuus Kak Hayka u npouece https://m.edso00.ru/863e9214
33 MeTobl U JOCTUXKEHUS CEJICKIIUT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus Kak orpacib 1 bubnunoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOTPAMME
1 KIIACC
KosamnuecTBo yacos JJIeKTPOHHBIE
ara undposbie
Nenn/m | Tema ypoka Kontposbubie | IlpakTnueckue A bp
Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoTshI padoTsbI
pecypchl
1 DBOJIIOIHS M METOJIBI €€ U3YUCHHS 1 bubmorexa HOK
H & v https://m.edso0.ru/863ea20e
5 HcTopust pa3BuTHs peacTaBIeHHi 00 1 bubnnorexka [HOK
DBOJIIOIIIH https://m.edso00.ru/863e9570
3 MWUKPOIBOITFOIIHS 1 bubmmorexa LIOK

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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[Tomynsius Kak seMeHTapHas equHHUIA
BUJa U 3BomoIuK. JlabopaTopHas paborta

bu6mmoreka [IOK

4 Ne 1 «CpaBHeHUEe BUAOB IO 05 https://m.edsoo.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JBrkyiue cuiibl (37€eMEHTapHbIC bubnnoreka [HOK
(aKTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 Ecrecraenmpiii otoop 1 ero popuet https://m.eds00.ru/863e9ed0
PesynbTath! 3BoIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1I000pa3zoBanue. JlabopaTtopHas pabora 05 bubnnoreka [JOK
No 2 «Onucanue npucnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OopranusMa 1 €€ OTHOCHUTEILHOTO
XapakTepa
8 HampaBnenus u myTu MaKpOIBOIIOIHH bubnuorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMIOIINN
10 HcTopus >xu3HU Ha 3eMJIe U METOABI €€
U3y4EHUS
1 ['MnoTe3sl NPOUCXOKIACHUS JKU3HU Ha bubnuoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMIie 1o 3pam U bubnmoreka [JOK
nepuoIaM https://m.edsoo.ru/863eathe
OCHOBHBIE TaIlbl YBOJIOIUH
PacTUTENBHOTO U )KHBOTHOTO MHUPA. Bu6miorexa [IOK
13 [Mpaktuyeckas padora Ne 1 «M3ydyeHnune 0.5

HCKOITIa€MbIX OCTAaTKOB paCTeHI/Iﬁ n
JKHUBOTHBIX B KOJIJICKIIUAX)»

https://m.edsoo.ru/863ea8bc
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CoBpeMeHHasi cuCTeMa OPraHuYeCKOro bubnunoreka [HOK
14
MHpa https://m.edso0.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOIOTEHE3) E;ISSH;I;T:;:L(L)IrOu/I; 63eac0c
16 JBrokymiye cuibl (pakTophl) bubnmoreka [JOK
aHTpOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA
18 Yenoseueckue pacel U NPUPOIHBIE bubnuorexa [JOK
ajanTalnyy 4YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O000IICHHE 11O TEME
19 «Bo3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emuie»
20 OKOJIorus Kak HayKa
21 Cpenpl 0OuTaHUS U SKOJIOTHUECKHE bubnuotexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue
99 OCOOCHHOCTH PAaCTEHHI U3 pa3HbIX MECT 05 bubnmnorexa [JOK
oburtanusy. Jlabopatopuas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEpEHKOB KOJIeycay
bu6mmorexa [IOK
23 Buormiccie paxtopu https://m.eds00.ru/863eb348
DKONIOTUYECKUE XapaKTEPUCTUKU
24 nomymsiind. [Tpaktudeckast padota Ne 2 05

«[Torcy€T IIOTHOCTH MOIYISUN
Pa3HBIX BUJIOB PACTEHUID



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK

25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 httos://m.edsoo.ru/863eb46a
bubnmoreka [JOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dsogru 1863eba6a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.

27 Dxosiorudeckue nupamuapl. CBOMCTBa 1 Bubmaorexa ITOK
sxocHcTen. CyKieoons https://m.edso00.ru/863eb5fa

28 [IpupoaHBIE 3KOCUCTEMBI 1

29 AHTpPOTIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rimobanpHas sKOCHCTEMA 1 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnnoreka [JOK
ouocdepsr https://m.edso00.ru/863ebd16

32 UYenosedecTBo B Onocdepe 3emin 1

33 CocytiecTBoBaHUE TTPUPOJIBI U 1 bubnmnorexa [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IeHIE TEMBI

34 «Co0011ecTBa ¥ IKOJIOTUICCKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ NmporpaMMmal CpeaHETo 0611{61"0 06p330BaHI/Iﬂ

CdhopmupoBaHHOCTH 3HAHUI O MECTE M PO OMOJIOTUU B CUCTEME HAyYHOTO
3HAHMUS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYYHOU KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKIIA/IC POCCUHCKUX U
3apyOEKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHE OMOJIOTHH; (YHKIIMOHAIHHOM

TpaMOTHOCTH YCJIOBCKA AJI PCHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COAEpkKaHME OHMOJIOIMUECKUX TEPMHHOB M IOHATHM:
KH3Hb, KJIETKA, OpraHu3M; MeTaboiu3M (OOMEH BeIIeCTB W IpEBpalCHUE
SHEPruM), IOMEOCTa3 (CaMOperyisius), ypOBHEBas OPraHM3aLUs IKHUBBIX
CUCTEM,  CaMOBOCIpPOM3BEJIEHUE  (PENpOAYKLHUs),  HACJIEICTBEHHOCTb,

HN3MCHYUBOCTL, POCT U Ppa3BUTUC

YMmeHue wu3naratb OuoOIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTauroHHasi), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBuinosa) u yuenus
(0 meHTpax MHOrooOpas3usi U MPOMCXOXKJEHUS KyJbTypHbIX pactenuit H.U.

BaBI/IJ'IOBa), ONPCACIIATh I'PaHULBI UX IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIaJeTh METOIaMH HAYYHOT'O TIO3HAHUS B OMOJIOTHH (HAOIIOACHUE U
OTIMCaHUE )KUBBIX CUCTEM, TIPOLIECCOB U SIBJICHUI; OPraHU3aIUs U TTPOBEICHNE
OMOJIOTUYECKOTO JKCIEPHUMEHTAa, BBIIBIDKEHHWE THUIOTE3bl; BBISIBICHUE
3aBUCHUMOCTH MEXY UCCIIEeTyeMbIMU BETUYMHAMU, OOBSICHEHUE TTOTYUYEHHBIX
pe3yabTaTOB, UCIIOIH30BAHHBIX HAYUHBIX TOHSATUHN, TEOPHIl U 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pe3YJ'II)TaTOB)

YMeHue BBIIEIATh CYLIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTHU
IIpoIecCOB OOMEHA BEIIECTB U IPEBPALLCHHS] YHEPTUHU B KIIETKE, (DOTOCHHTE3A,
IUTACTHYECKOTO M HHEPreTHUECKOro oOMeHa, XeMOCHHTEe3a, MUTO03a, Melo03a,
OILIOIOTBOPEHUS, PA3MHOKEHUS, WHIUBUAYAIbHOIO Pa3BUTHsS OpraHU3Ma

(oHTOTEHE3)

YMeHue NpUMEHATh MOJYYeHHbIE 3HAHUS I OOBSICHEHUS OMOIOTHYECKHX
MPOILECCOB U  SIBICHUW, JUISI TPUHATHS TPAKTUYECKUX pEIICHUd B
MTOBCETHEBHOM JKM3HU B LIETIAX 00eCTICUeHHs 0€301TaCHOCTH CBOETO 3/I0POBBS H

3I0POBBSI OKPYKAIOIIUX JTOJIEH, COOII0IEHNUST HOPM TPaMOTHOTO TTOBEJICHUS B




OKPY>KaIOIIIeH MPUPOTHON Cpeie; MOHUMaHUE HEOOXOITMMOCTH UCITOTh30BaAHUS
JOCTHKEHUI COBPEMEHHOUW OMOJOTUU U OMOTEXHOJOTUHN TSl palliOHATBHOTO

IIPUPO/IONOIB30BAHUS

YmMmenue peiiatb OJOJIEMCHTApPHbIC TI'CHETHUYCCKUEC 3aJadd Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpCIIMBAHUC, CLUCIINICHHOC HACJICAOBAHUC, COCTABJIATH CXCMbI
MOHOFI/I6pI/IZ[HOI‘O CKpCIIMBaHuAd JIA MPCACKa3aHus HACIICAOBaHUS IIPU3HAKOB

y OpraHu3MoB

YMeHue BBIIONHATH JTaO0OpaTOpHBIE M MpaKTUYecKue padoThl, COOIIOAATH

npaBuiIa Ipu paboTe ¢ yueOHBIM U 1a00PaTOPHEIM 000PYI0BAHUEM

VYMeHne KpUTHYECKM OLIEHMBAaTh M MHTEPIPETUPOBaTh HH(OpMaIUio
OMOJIOTMYECKOTO COAEP)KaHUs, BKIIIOYAIOIIYIO IICEBJAOHAYYHbIC 3HAHUSA W3
paznuuHbIX UcTOYHUKOB (CMU, HayuyHO-TTONY IsipHBIE MAaTEPUATIbI); STUUECKUE
aCTIeKTBl  COBPEMEHHBIX  HCCIIEOBaHMH B  OHOJOTWH,  METUIIMHE,

OHOTEXHOJIOT MU

10

11 KVIACC

YMeHue co3naBaTb COOCTBEHHbBIE IMCbMEHHBIE M YCTHBIE COOOIIECHMUS,
0000mas OMOJIOTHYECKYl0 HH(POpPMAIMI0 U3 HECKOJIbKUX WCTOYHHKOB,

I'PaMOTHO HMCIIOJIB30BATH MMOHATHHHBIN alrapar OHoJI0run

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemblie NpeaMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeILHO MPOrpaMMBbl CPeHETr0 001IEero 00pa3oBaHuUsI

CdopMHUpPOBAHHOCTH 3HAHUN O MECTE U POJIH OUOJIOTHU B CHCTEME HayYHOTO
3HAHUSl €CTECTBCHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa U HAYYHOTO MUPOBO33PEHUS; O BKJIa/le POCCUHCKUX U
3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHM; (HYHKIMOHATBHON

TPaMOTHOCTH YCJIOBCKA IJIA pCUHICHUA )KU3HCHHBIX 3a1a4

YMeHue pacKkpbIBaTh Co/lepKaHie OMOIOTHYECKUX TEPMUHOB U TIOHATHNA: BUJ,
HOMYJSAMS, TeHO(OH, SBOJIOLUSA, ABIKYIME CHIIBI ((PaKTOpPbI) 3BONIOLNH,
IPUCHOCOOJIEHHOCTh ~ OPraHM3MOB,  BHJI000pa30BaHHE, HKOJOTHYECKUE
(dakTopbl, HKOCHCTEMA, TMPOAYLEHTHl, KOHCYMEHTBHI, PEAYLEHTHI, LEMnu

MUTaHM, SKOJIOTHYECKas MupamMuia, buoreoreHos, onochepa

YMenue wuznaratb OHOJOTMYECKHE TEOpPUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, cuUHTETHYECKas TEOpUs SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTHU

(3aponsimeBoro cxozactea K.M. bapa, uepenoBanus riaBHbIX HalpaBiIeHUN U




nyreit spomonnu A.H. CeBeprioBa, yuerust o 6uocdepe B.M. BepHaackoro),

ONpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K KUBBIM CUCTCMaM

YmMmenue BJIaACTE METOJAaMH HAYYHOI'O ITO3HAHU B ouonoruu (Ha6J’II-OI[€HI/I€ u
OIMMCAHUE KUBBIX CUCTEM, ITPOLECCOB U ﬂBHeHHﬁ; opranu3anys U IIpOBCIACHUC
OHOJIOrMYECKOro SKCIICPpUMCHTA, BBIJABWIKCHHUC THUMIIOTC3bI; BbIABJIICHUC
3aBUCUMOCTH MCXKAY UCCICAYCMbIMU BCIIMYUHAMU, 00BsICHECHUE MOJIYYCHHBIX
PE3YIbTAaTOB, UCII0Jb30BaHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ 1 3aKOHOB; YMCHHUEC

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIACIIAATE CYHICCTBCHHBIC TMPU3HAKHU CTPOCHUA OMOJIOTHYECKUX
00BEKTOB: BHUOB, NOMYJISALUIH, HPOIYHEHTOB, KOHCYMEHTOB, DPEAYLEHTOB,
OMOTeOIIeHO30B M JKOCHCTEM; OCOOEHHOCTH IIPOIECCOB HACIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOT'O ot0opa, BHUJI000pa30BaHUs,
IPUCIIOCOOICHHOCTH OPTaHU3MOB, NEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha
OpPraHM3Mbl, TEpeHOCa BEIIECTB M IOTOKa HSHEPTUH B IKOCUCTEMAX,
AQHTPOIOTeHHBIX U3MEHEHHI B SKOCHUCTEMax CBOCH MECTHOCTH, KpPYroBOpOTa

BEIIECTB U OMOTCOXUMHUYECKIX ITUKIIOB B Onocdepe

VYmenne MNPUMCHATH IIOJYUCHHBIC 3HAHUA JIA 00BSICHEHHUST OMOJIOTHYECKUX
MPOLECCOB U  SIBJICHUW, [UIsI TPHUHATHS MPAKTHUYECKUX pEHICHUH B
MOBCEIHEBHOM KU3HU B LIEJsIX o0ecrieueHus: 0€30MacHOCTH CBOETO 3/J0POBbS U
3JI0POBBsI OKPY/KAIOIIUX JFO/ICH, COOII0OICHNSI HOPM TPaMOTHOTO TTOBE/ICHUS B
OKPYKArOIIeH MPUPOTHON cpejie; MIOHUMaHUE HEOOXOMMOCTH UCTIONB30BAHUS
JOCTH>KEHU I COBPEMEHHO ouonoruu JUTSt palMOHAIBHOTO

PUPOIONOIB30BaAHUS

YMmenune pemaTb 3JIEMCHTAPHBIC OHOJIOTHYECKHUE 3aga4u, COCTaBIATH CXCMbI

MepeHoca BEIIeCTB U DHEPTUU B IKOCUCTEMaX (1IeTIH MTUTaHUS)

YMeHue BBINONHATH Ja0OpaTOpHbIE U IMpaKTUYECKHE pabdoThl, COONIOAATH

npaBuiia Ipu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYAOBAHUEM

YMeHMe KpPUTHYECKH OLEHMBATh UM HMHTEPIPETUPOBaTH HH(OpMAIIIO
OMOJOTUYECKOr0 COJIEp)KaHUs, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUS W3
paznuuHbIX ~ ucToyHUMKOB (CMMUM, HayyHO-mOmynsipHbIE  MaTepHallbl);
paccMaTpuBaTh TIJIOOANbHBIE 3KOJOTMUYECKHE MPOOJIEeMbl COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 1O OTHOIICHHUIO K HUM CO6CTBCHHYIO IIO3UIIHUIO

10

YMeHne co3gaBaTh COOCTBEHHBIE THMCBMEHHBIE W YCTHBIE COOOIICHWS,
0000m1ast OmosoTHUYECKyt0 WH(MOPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MOHATUMHBIN arrapar Ouoyorun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 buonorus xak Hayka

11 buonorust — Hayka o xuBoi mnpupoje. Poib Ouonoruu B (opMHpOBaHHH COBPEMEHHOM

Hay4YyHOU KapTUHBI Mupa. CucreMa OMOIOrHYeCKUX HayK

12 MeTto/bl T0O3HAHUS )KUBOW TPUPOJIBI (HAOIIOEHHE, YKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHUE,

KJaccuukanus, MOJASITMPOBAaHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX )

2 JKuBbl€ CUCTEMBI M KX OpraHu3alus

91 JKusble cuctemsl (OMOCHCTEMBI) Kak MpeAMET U3ydeHus ouonorun. CpolicTBa OMocHcTEM U

UX pazHOOOpa3ue

YpoBHM  opraHuzauuMud  OMOCHUCTEM:  MOJIEKYJISPHO-T€HETHUYECKUW,  KIETOYHBIM,

2.2
OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

XHUMHUYECKHUHM COCTaB KJICTKH. XUMHYECKHE 3JICMEHTEI: MaKpO3JICMCHTBI, MUKPO3JICMCHTHI.
3.1 Bona u MHUHCPAJIBbHBIC BCHICCTBA. CDYHKI_[I/II/I BOJbl U MHUHCPAJIbHBIX BCHICCTB B KIICTKC.

[Nonnep:xanue ocmoTudeckoro OanaHca

Benku. Cocras U cTpoeHue OEIKOB. AMUHOKHUCIOTH — MOHOMEPHI 0enkoB. HesameHnnMsle u
3aMEHUMBIE AMUHOKUCIOTBI. AMHHOKUCIOTHBIH COCTaB. YPOBHU CTPYKTYPHI O€IKOBOI
MOJIEKYJIbI (IepBUYHAsI, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMUYIECKHE
3.2 cBoiicTBa 0enkoB. bruosnornyeckue GpyHKIMU OEIKOB.

®epMenThl — Ouosoruyeckue KatanuzaTopbl. CTpoeHWe (epMeHTa: aKTHBHBIA IEHTP,
cyberparHas cnenupuuHocth.  Kodepmentsl. Burtamunbl. Omivuus (EpMEHTOB OT

HCOPTaHNYCCKUX KAaTalIn3aToOpoOB

VYrneBoasl: MOHOCaxapuabl (TH0K03a, prlo3a U J1e30Kcuprud03a), Jucaxapuabl (caxaposa,
JaKTO3a) U MoJMcaxapuabl (Kpaxmal, INIMKOTEH, LeNtono3a). buonornueckue QyHkmu
YTJIEBOJIOB.

3.3
Jlunuapl:  TpUraMUepuAbl, cTepounbl, ¢ocomunuasl. ['mapodunasHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuoB. CpaBHEHUE YIIIEBOJIOB, OCIKOB U JTUIHJIOB

KaK HCTOYHHKOB SHCPTHUU

3.4 Hyxnennoseie kucnotel: JJHK n PHK. HykneoTuabl — MOHOMEpBI HYKJIEUMHOBBIX KUCIIOT.

Crpoenue u ¢pynkuuu JJHK. Ctpoenune u pynkuun PHK. AT®: crpoenue u pyHKIuu

3.5 [{nronorus — Hayka o kietke. Kiierounas teopus. Meroasl n3y4eHus KIETOK




3.6

Knetka kak nenoctHas »xuBas cuctema. OOmine Npu3HaKU KJIETOK: 3aMKHYTasi Hapy KHast

MemOpaHna, monekynsl JIHK kak reneTudeckwii anmapar, CUCTeMa CHHTe3a Oenka

3.7

Tunsl KJIETOK: JyKapuoTHUecKas M MpokapuoThdeckas. OCOOEHHOCTH CTPOCHHUS
npoKaproTuueckor kiaeTku. Knerounas crenka Oaktepuit. CTpoeHHE DyKapHOTHUUYECKOU

kJeTki. OCHOBHBIC OTIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIUKC, WX (YHKIIHH.
[Tna3marndeckass MemOpaHa, €€ cBoiicTBa M (yHKuuu. lluTorutazma m e€ opraHouibl.
OpHomMeMOpaHHBIE OpraHOWABl KIETKH: JHjomnazmarndeckas cerb (OIIC), ammapar
FOJ'IBI[)KI/I, JIN30COMBI. HOHyaBTOHOMHBIe OpraHouAbl KIJIICTKU: MHUTOXOHAPHWH, IJIACTHUIBIL.
[TpoucxoxaeHne MHUTOXOHAPHIA W TuiacTuA. Buapl mmactua. HememOpaHHBIE OpraHOUWIBI
KJICTKU: pUOOCOMBI, KJICTOYHBIN IICHTP, PECHUYKH, KTYTHKH. OYHKIIMH OPraHOUIOB KICTKH.

Bxirouenusa

3.9

SAnpo — perynaropubiil neHTp KieTku. CTpoeHue aapa: saepHas 000Ji0uKa, KapuoIiama,

XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpaHCHOpT BELIECTB B KIETKE

X(I/IBHC,HGSITGHBHOCTL KIJICTKHU

4.1

OOMeH BelecTs, WM MeTaboIN3M. ACCUMUIISINSA (TUTACTHYECKUI OOMEH) U TUCCUMUIISIIAS
(3HEepreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO IpoIiecca MeTadomu3Ma. TUIlbl oOMeHa
BEIIIECTB: aBTOTPOQHBIH M rerepoTpodHbii. Posb (epMeHTOB B 0OMEHE BEUIECTB U

IIPEBPALLICHUH SJHEPTUU B KIIETKE

4.2

@®otocunTe3. CBeroBas u TeMHOBasg ¢a3bl (¢orocuHTe3a. Peakuuu QoTocuHTesa.
O¢pdexkTuBHOCTH (oTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a /s KM3HU Ha 3emie. BnusHue
yCIOBUM cpeabl Ha (OTOCHMHTE3 U CHOCOObI MMOBBILIEHUS €ro MNPOAYKTUBHOCTH ¥y
KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3Upyrole OakTepuu. 3HAUeHHEe XEMOCHHTE3a JJIs JKU3HU Ha

3emiie

4.3

OHepreruyeckuii o0OMeH B KjeTke. PaciiernseHye BelecTB, BbICIEHUE U aKKyMYJINPOBaHHE
SHEpPruM B KJIETKE. DTambl SHEpreTuueckoro oomena. I'mukonu3. bpoxkeHnue u ero BUABIL.
Kucnoponnoe okucienue, uiM KiIeToyHoe AbIxaHue. DPGPEKTUBHOCTh IHEPreTHUECKOTO

oOmMmeHa

4.4

Peakumu wmarpuuHoro cuHTe3a. [‘enermueckas uHpopmamms u JIHK. Peanuzarms
reHeTH4ecKoi nHdopmarum B kieTke. ['eHeTHueckuii Ko u ero cBoicTBa. TpaHCKpUMIIIHS
— maTtpuuHblid cunTe3 PHK. Tpancnsauus — 6uocunres 6enka. KogupoBanne aMMHOKHCIIOT.

Posb pubocom B 6nocunTe3€e O6enka

4.5

Hexknerounsle opmbl xU3HN — BUPYCHI. McTopust oTkpbITHs BupycoB (/1.W. IBaHOBCKUIA).
OCOOEHHOCTH CTPOEHMS U KU3HEICATEIbHOCTH BHpYycoB. bakrtepnodaru. bonesnn

pacTeHUi, XUBOTHBIX M UEJIOBEKa, BBbI3bIBAEMble BUpycamMHu. Bupyc mMmyHonedunura




yenoBeka (BUY) — BozOyautens CITM/la. [Ipodunaktuka pacnpocTpaHEHHs BUPYCHBIX

3200J1€BaHUM

Paszmuoxxenue u HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslii 1wk, WM SKM3HEHHBIH MK KieTkd. MuTtepdaza m mwmros. [Ipomeccsl,
npoTekaromue B uHTepdase. Perumkanus — peakuus matpuynoro cuntesa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH Ha0op — KapuoTumn. JMIUTOMAHBIA ¥  TaruIOWIHBINA
XpOMOCOMHBIE Habopbl. XpomaTuibl. lluTonormyeckue OCHOBBI pPa3sMHOXKEHUSA MU
VHJUBUYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenne kierkn — muto3. Craguu mutosa. [Ipoueccel, nporcxoasiue Ha pa3HbIX CTaAUAX

MHTO3a. bronornueckuii CMBICII MUTO3a

5.2

@DopMBbI pa3MHOXKEHHSI OPraHU3MOB: OECIOJI0E U M0JI0BOE. BUbl 6€conoro pa3sMHOKEHHUS:
JieJIeHne HaJgBOe, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BEreTaTMBHOE pa3MHOXKeHUe. VICKycCTBEHHOE KJIOHMPOBAaHME OPraHU3MOB, €0 3Hau€HHE

JUTSL CEJIEKIIAU

5.3

[TooBOE pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIOIOTO.
Meiio3. Cragum meriosa. IIporeccel, mpoucxonsdmuye Ha cTaausx meiosa. IloBenenue

XpOMOCOM B Melo3se. KpocanrOBep. buosornueckuii CMBICI M 3HaYEHHUE Meiio3a

5.4

I'ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE Kene3bl:
CEeMEHHUKU U AnYHUKU. OOpa3oBaHME U pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CriepMaTo30u,
AfLeKIeTKa) — crnepMmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUsS SHIEKIETOK U

cniepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Oransl SMOPHUOHAIBHOTO PAa3BUTHUS Y TIO3BOHOYHBIX )KMBOTHBIX: JIpOOJIEHHE, racTPYIIsILus,
opranorene3. [loctomOpHroHanbHOE pa3BUTHE. THUIBI MOCTAMOPHUOHAIBLHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBHI,
CHIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 [BETKOBOI'O pacTEHUsS: CTPOEHHE CEMEHH, CTaJun

pa3BuTHUA

HacnencTBeHHOCTh M U3MEHYHUBOCTD OpraHnu3MOB

6.1

Ilpenmer u 3agaun reHetuku. Mctopus pa3BUTHS TEHETUMKH. Bkilanm pocCHlCKMX U
3apyOEKHBIX YYEHBIX B pPa3BUTHE TE€HETUKH. METOIbl T€HETUKH (THOPHIOIOTHYECKUM,
LUTOT€HETUYECKUH, MOJEKYJISIpHO-TeHeTHUYeCKui). OCHOBHBbIE TE€HETHYECKUE TOHSITHS.

I'enernueckas CHUMBOJIMKA, UCIIOJIb3YCMasd B CXEMax CKpGI_I_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  Haclle[IoOBaHMs  TPU3HAKOB, ycTaHOBiIeHHble [.  Menaenem.
MoHorubpuaHoe CKpeluBaHue. 3aKOoH €IUHO00pasusi THOPHUIOB IMEPBOTO MOKOJICHUS.
[IpaBuno gomuHUpOBaHMS. 3aKOH pacIICIUICHHs] MPU3HAKOB. ['MmoTe3a 4MCTOTHI ramer.

ITonHoE M HEmoOIHOE JOMUHHPOBAHUC.




JurnOpugHoe  ckpeniuBaHue. 3aKOH HE3aBUCHMMOTO  HACJICIOBAaHUS  MPHU3HAKOB.
IluTorenerTuueckue OCHOBBI TUTUOPHUTHOTO CKpELIUBaHMUS. AHanu3upytoliee
cKpeuruBanue. Vcnonb30BaHME aHAIU3UPYIOUIETO CKPEIIMBAHUS [UIS  ONpeeNeHUs

reHoTHIa ocoou

6.3

CueruienHoe HacnenoBanue npuszHakoB. Pabora T. Moprana 1o CrHEIICHHOMY
HaclleI0BaHUIO TeHOB. HapylieHue cueIuieHus I'€HOB B pe3ylbTare KPOCCHHIOBEPA.
XpoMOCOMHasi TEOpUsl HACJIeACTBEHHOCTH. | 'eHeTuuecKue KapThl.

['enetnka nona. XpoMOCOMHOE OIpeJesieHHe 10ja. AyTOCOMBI U I0JIOBBIE XPOMOCOMBI.
I"'omorameTHBIC U TeTCpOraMEeTHLIC OPraHU3MBblI. HaCJIeILOBaHI/Ie IMPU3HAKOB, CHCIVICHHBIX C

I1O0JIOM

6.4

M3MeHunBOCTh. Buibl N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHasA. Poib cpensl
B HEHACJICJICTBEHHOW H3MEHYMBOCTH. XapaKTEPUCTHKA MO (DUKATUIOHHONW H3MEHYMBOCTH.
BapuanvonHssli psa n BapuanvoHHas Kpusas. Hopma peakuuu npusHaka. KonvdecTseHHble
U KaueCTBEHHblE MPHU3HAKM W MX HOpMa peakuuu. CBolicTBa MOANM(DUKALMOHHON

N3MCHYNBOCTH

6.5

HaCJIeI[CTBeHHaﬂ, WIN I'€HOTUIIMYECKass, U3MCHUYHUBOCTD. KoMOnnaTtnBHas ©3MEHUYNBOCTb.
Meiio3 ¥ TOJOBOH Mporecc — OCHOBa KOMOWHATHBHON HM3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kitaccudukanuss MyTanuil: reHHble XpOMOCOMHBIE, TeHOMHBIe. HacToTa u
OpUYMHBL  MyTaiuil. MyTareHHble (akToppl. 3aKOH T'OMOJIOTHYECKHMX pSIOB B

HaciienctBeHHon n3Menunsoctd H.M. BaBuioBa

6.6

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHbIE METOJbl T€HETHKH 4YEJIOBEKa:
reHeanornyeckuii, OIM3HEIOBBIN, IIMTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJIEKYISPHO-
reHeTnyeckuil. CoBpeMEeHHOE OIpeziesieHue TeHOTHIA: TTOJHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHITUPOBAHKE, B TOM 4mcie ¢ momortsio [11[P-ananuza. HacnenctBennbie 3a60neBanms
YeloBeKa: TEHHble OoJIe3HH, OONE3HW C HACIEACTBEHHON MPeapacioioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHUecKHue U TreHepaTUBHbIE MyTaluu. [[pUHIUIBI 310pPOBOTO
00pa3a )KU3HU, TMArHOCTUKH, TPODUIAKTUKY U JICUEHUs TeHETUUeCKUX O0se3Hel. Menuko-
TCHCTUYCCKOC KOHCYJIbTUPOBAHHUC. 3Hayenue MCI[I/IIII/IHCKOI\/JI IFCHCTUKH B MPCAOTBPALICHHUN

1 JICUCHUH I'eHETUYECKHX 3a00JIeBaHUM YeIOBEeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa M IpoOLECC. 3ap0XKIECHUE CENEKIUU U aoMecTukanus. Yuenue H.U.
BapusnoBa o 1neHTpax HNpOMCXOXKJIEHUS U MHOrooOpa3usi KyJabTYpHBIX pacTeHui. LleHTpbl

MPOUCXOKACHUA TOMAITHUX XKUBOTHBIX. COpT, mnmopoaa, miraMm

7.2

CoBpeMeHHbIE METO/bl celeKIMH. MaccoBblii U MHAWBUAYAIBHBIA OTOOpPHI B CEIEKIHH
pacTeHMM M KUBOTHBIX. OIIEHKa JKCTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yucras nuHug. CkpelluBaHue 4MCThIX JUHUH. ['eTepos3uc, winu rubpuaHas

cuna. HepoacTtBenHoe ckpemuBaHue — ayTOpuauHr. OtnanénHas rubpuanszanus U eé




ycnexu. VICKycCTBEHHBIN MyTareHes U MoJlydeHHEe MOJUIUIONAOB. JIOCTH)KEHUS CeNeKIUN

pacTeHuH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonoruss kak oTpaciib IMPOU3BOJCTBA. ['e€HHAs WH)KEHEpHUs. ITambl CO3/JaHUA
pexomOunanTHol JIHK u Tpancrennbix opranusmoB. Knerounas nnxenepus. Kinerounsie
KYJbTYpHI. MukpokJIoHaIbHOE pa3MHOXKEHHE pacTeHui. Kionuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJIOTUUECKHE U 3TUYECKHE

npo6siembl. 'MO — reneTndecky MOAUGHUIIMPOBAHHBIE OPTraHU3MBI

11 KIIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

DBOIIOIMOHHAST OMOIOT U

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CaunerenbcTBa 3BONOLMHU. [laneoHTOIOrNYECKHE: TOCIEI0BATENbHOCTD [TOSBJICHHS BU/IOB B
MaJIeOHTOJIOTUYECKON JIeTOMuCH, mepexoansie ¢opMbl. bruoreorpaduueckue: cXoacTBO U
paznmuune dayH u Gpirop MaTEpPUKOB U OCTPOBOB. DMOPHOIIOTUIECKHE: CXOJCTBA M PA3TUIUS
SMOpPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CPaBHUTEIHLHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXUMHYCCKHE:
CXOACTBO MEXaHM3MOB HACIJIEJICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX IMyTell y Bcex

OpraHu3MoOB

1.2

OpomtonmonHass teopuss Y. JlapBuna. IIpennocwiiku BO3HUKHOBEHHUS JIAapBHHU3MA.
JIBWKyIiMe CHJbl 3BOJIOUMU BUJIOB 10 JlapBuHY (M30BITOYHOE pAa3MHOXKEHUE IIpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas W3MEHUMBOCTh, 0OphOa 3a CyILECTBOBAHUE,

€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopus sBomonuu (CTD) u ocHOBHBIE €€ MOJIOKEHUs. MUKPOIBOIIOLIHUS.

HOHYHHHI/ISI KaK €IMHHIIa B1uJaa 1 3BOJIIOIINN

1.4

JBuxymue cuiibl (GakTopbl) ABOJIOLMM BUAOB B IMpUpoAe. MyTalMOHHBIN Ipolecc u
KOMOMHATHBHAsE HM3MEHUYMBOCTH. llomyssiiMoHHBIE BOJIHBI M Apeiid reHoB. M3omsmus u
murpanus. EcrectBeHHbIN 0T00p — HanpaBistomuii pakrop 3Bosonuu. opMbl €CTECTBEHHOTO
orbopa.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BooUUU. [IpuMepsl npucnocobneHuii y
OpraHu3MoB. ApoMopd03bl U UAH0AAANTAIUH.

Bun wu Bunoo6pasoBanue. Kpurepuu Buma. OcHoBHble (opMbl BHI000pa30BaHMUS:

reorpaduyueckoe, 3K0JIOrHIecKoe




1.5

MakpoosBomronust. DPopMbl  HBOJIONUH:  (puIeTHdecKas, IUBEpreHTHas, KOHBEPreHTHas,

napajuiensHas. HeoOpaTuMocTh 3BOTIOIMHI

Bo3unknoBenue u Pa3BUTHC )KU3HU Ha 3emie

2.1

JloHay4yHble NpEACTaBICHUS O 3apPOKJICHUM >KU3HU. HaydHble TUMOTE3bl BO3HUKHOBEHUS
KHU3HU Ha 3emuie: abMoreHe3 M MaHcrepMus. XUMUYecKas 3BOJIIONUSA. DKCIIEPUMEHTAIbHOE
MOATBEPIKICHUE XUMUYECKOUW HBoMONMH. HadanpHbie 3Tambl OMOJIOTHYECKON SBOIFOIUH.
I'unoreza PHK-mupa. IlepBbie KiIeTKH U UX 3BOTONUSA. POPMUPOBAHUE OCHOBHBIX TPYIIII

JKUBBIX OpPTaHHU3MOB

2.2

PazuTue xu3Hu Ha 3emiie 1o 3pam U nepuojam. Katapxei. Apxeiickas u nporepo3onckas
opbl. Ilaneosoiickast spa u e€ Nepuoabl: KEMOPHIICKHIA, OPJOBHKCKHHA, CHUIYPHUCKUH,
JI€BOHCKHI, KAMEHHOYTOJIbHbIN, MepMCKU. Me3o30lckas 3pa U €€ mepuoibl: TPUACOBBIM,
FOPCKHI, MEJIOBO.

KaiiHozoiickass spa u e mnepuoibl: MajJeOreHOBbIM, HEOT€HOBBIM, AHTPONOTCHOBBIN.
XapakTepucTUKa KIMMaTra M TeoJIOTMYeCKUX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PaCTUTENBHOTO U KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U *KUBOTHBIX. [losiBieHue,

PaCUBET U BBIMUPAHUC I'PYIIIT JKUBBIX OPIraHU3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak OTpaxxeHue 3BoJtoLMU. OCHOBHBIE CUCTEMATUYECKUE

T'pYyIIIbI OPraHu3MOB

2.4

OBOJIIOLIMST  YelioBeKa. AHTpPOIOJNOrusi Kak Hayka. Pa3Butue mnpenacraBieHud o
MPOUCXOXKACHUM 4YesoBeka. MeTronbl u3yudeHus aHTpornorese3a. CXOACTBA U pa3ivyuusd
YeJIoBeKa M )KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHNE YEeJIOBEKa.

JBwxymme cunbl  (pakTophl) aHTpororeHesa. HacneacTBeHHas W3MEHYHBOCTh U
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBI 00pa3 KW3HH, H3TOTOBIEHHUE OpPYIUN Tpyla,

MBIIIJICHUE, pCUb

2.5

OCHOBHBIE CTaIUM W BETBU DBOJIOLUU YEJIOBEKA: aBCTPAJONUTEKH, YEIOBEK yMEIbli,
Yenosek npsaAMmoxonsamui, YenoBek HeaHaepTranbckui, Yenosek pasymHblid. Haxonkn
HCKOMAEeMBIX OCTaHKOB, BpeMs CYIECTBOBAaHHUS, O0JACTb paclpOCTpPaHEHUs, OO0BEM

TOJIOBHOT'O MO3ra, 00pa3 )KM3HH, OPYAUS

2.6

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpONEOUAHAas (eBpasuiickas), Herpo-
aBcTpajoujHas (dKBaTopuajbHas), MOHIOJOWIHas (a3uaTcKo-aMepuKaHcKas). UYepTsl
MPUCIIOCOOJICHHOCTH MPEJCTaBUTENIEH 4YeIOBEYECKHX pPAC K YCIOBHSM CYIECTBOBAHUS.

EnunctBo uenoBeueckux pac. Kputuka pacuzma

OpranusMsl 1 OKpyXarouias cpeaa




3.1

DKOJ0rus Kak HayKa. 3a7aud U pa3aeisl SKOJI0rui. MeTopl 3KOJIOrMUECKUX UCCIEA0BAHNN.
Okonorndyeckoe MupoBoz3peHue. Cpenpl 0OWUTaHMsSI OpPraHU3MOB: BOJHAs, HA3EMHO-

BO3yllIHAasA, IOYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonorudeckre ¢akropbl. Knaccudukarmus skonormueckux (HakTopoB: abHOTHYECKHE,

OMOTHYECKHE U AHTPOIIOI'CHHBIC. Z[eﬁCTBHe 9KOJIOTHYCCKHX (baKTOpOB Ha OpraHu3Mbl

3.3

AOuotnueckue  ¢GakTOphl:  CBET,  TEMIepaTypa,  BIWKHOCTb.  DOTONEpUOAH3M.

[IpucnocoOnenust opraHu3MoB K IeHCTBUIO adnoTHyecKkux (hakTopoB. buonoruueckue puTMol

3.4

buotnueckue pakTopsl. Buasl OM0THYECKUX B3aMMOICHCTBHIM: KOHKYPEHLIUS, XUITHUYECTBO,
[apa3uTU3M, MyTyalIu3M, KOMMEHCAIN3M (HaxJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIIU3M,
HelTpann3M. 3HadeHne OMOTHYECKUX B3aMMOJCHCTBHM JUIS CYILIECTBOBAHUS OPTaHU3MOB B

IPpUPOAHBIX COO6IH€CTB&X

3.5

DKOJIOTHYECKHE XaPAKTCPUCTHUKHU  MOIIYJIAIUH. OCHOBHBIE ITOKa3aTeiu MonyJsinuun:
YHUCJICHHOCTb, INUIOTHOCTb, POXIACMOCTb, CMCPTHOCTHL, HNPHUPOCT, MUI'pPALU. I[I/IHaMI/IKa

YHUCJIICHHOCTHU IMOITYJIIUA U eé peryisinusa

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

4.1

COO6H.I€CTBO OpPraHu3MoB — 6I/IOI_[6HO3. CTp}/KTypr 6I/IOI_ICHO38.Z BHUAOBaA, IIPOCTPpaAHCTBCHHAA,

Tpoduueckas (mumeBast). Buapl-noMmuHanTel. CBsi3u B OMoOLIEHO3€E

4.2

Okosnoruueckre cuctembl (3kocuctemsl). [lonsiTue 00 »sKocucTteMe U OHUOreoLEHO3E.
@DyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: INPOIYLEHTbl, KOHCYMEHTBI, PEIYLICHTBHI.
KpyroBopot BemiecTBs U MOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE MOKa3aTeNd HSKOCHCTEMBI: OMoMacca,
MPOAYKIMS. DKOJOTUYECKUE MUPAMUAbL: MPOAYKIIMH, YUCIECHHOCTH, Ouomacchl. CBolicTBa

OKOCHUCTEM: YCTOIZHHBOCTL, caMoperyjranusa, pa3BuTuc. CYKLICCCI/I}I

4.3

[Ipuponnble »KOCHCTEMBI. OKOCUCTEMBI 03€p U peK. ODKOocUCTEMa XBOWHOTO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE JKOCUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. buonormueckoe u
X03sICTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak Qaktop ycToHYMBOCTH dSKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO

pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. JXKupoe
BeuiectBO M ero QyHkmuu. OcobGeHHOcTH Ouocdepbl Kak TIJI0OATBHOM 3IKOCHCTEMBI.
JluHamMuueckoe paBHOBecHe M oOpaTHasi cBsi3b B Ouocdepe. KpyroBopoTsl BemiectBs u
OMOT€OXUMHUECKUE [HUKJIBI 3JEMEHTOB (yriiepoaa, as3ora). 30HAIBHOCTH Ouochepsl.

OcHOBHBIE OMOMBI CYIIIN




4.5

YenoseuecTBO B Onocdepe 3emin. AHTPOIIOTCHHBIE U3MeHEHUs1 B Ouocdepe. [mobanbHbIe

9KOJIOTUYECKHE MTPOOIEMBI.

OcHoBa palMOHAJIBHOTO YIPABJICHUS MPUPOIHBIMU pPECypcaMHd U HUX HCIOJIb30BaHUE.

JlocTuxkeHnust OMOJIOTUU U OXpaHa MPUPOIbI




Jlst mpoBeNIeHUsT €IMHOTO TOCYAApCTBEHHOTO dK3ameHa 1o Owosoruu (mamee - EI'D mo
OMOJIOTHH) HCIIONB3YETCs MepedeHb (KOAM(pUKaTOp) MPOBEpsieMbIX TPEOOBaHUH K pe3yibTaTam
OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMBbl CPEHETO 0OLIEro 00pa30BaHMs U 3JIEMEHTOB

COJIepKaHus.
Tabnuua 16.4
[Iposepsiembie Ha EI'D o 6uonoruu TpedoBanus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMMbl
cpenHero odmiero oopa3oBaHus
Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO 001Ier0 00pa3oBaHus
TpeOoBaHUs
1 CdopMupoBaHHOCTb 3HAHUNH O MECTE M POJU OMOJOTHH B CUCTEME €CTECTBEHHBIX

HayK, B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa, B
[I03HAHUU 3aKOHOB IPUPOJbI U PELICHUN KU3HEHHO BAXKHBIX COLUAIBHO-3TUYECKHUX,
HYKOHOMHYECKUX, HKOJIOTHYECKUX TPOOIEM 4YeIIOBEUEeCTBa, a TaKXKEe B PEIICHUU
BOIPOCOB PAI[MOHATILHOTO MPUPOAOIOJIB30BaHUSA, B (HDOPMHUPOBAHUH LIEHHOCTHOTO
OTHOIIEHHS K TPUPOE, OOILIECTBY, YETIOBEKY; O BKJIAJE POCCHICKHUX M 3apyOeKHBIX
YUEHBIX - OMOJIOTOB B pa3BUTUE OUOIOTHH

Brnanenue cucremoit 3HaHuMMl 00 OCHOBHBIX METOJAX HAYYHOTO IIO3HAHMS,
UCIOJIb3YEMBIX B OMOJOIMYECKHX MCCIEIOBAHUSAX KUBBIX OOBEKTOB M IKOCHCTEM
(oncanue, U3MEpeHue, MpoBeieHNe HaOIr0IeHUI ); clloco0aMy BBISIBJICHUS U OLIEHKU
AQHTPOIIOIE€HHBIX U3MEHEHUH B IPUPOJE.

YMeHHE BBIABUTATh T'MIIOTE3BI, MPOBEPATH UX SKCIEPUMEHTAIbHBIMU CPEICTBAMH,
(bopMynupys LeNb UCCIEJOBaHMSI, aHAIU3UPOBATH [TOJIyYE€HHbIE PE3yJbTaThl U J1E1aTh
BBIBOJIBI.

BoisiBneHne 3aBUCUMOCTH MEXJIY HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHHE
MOJYYEHHBIX PE3yIbTaTOB U (POPMYIHPOBAHUE BBIBOJIOB C HCIOIB30BAHUEM HAYUHBIX
MOHATUI, TEOPU U 3aKOHOB

YMeHne BIaAeTh CHUCTEMOM OWOJOTHYECKHUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATa0Ie OMOJIOTHYEeCKHEe TePMHUHBI U TOHATUSA (KHU3HB, KJIETKa, TKAaHb,
OpraH, OpraHu3M, BHJI, TOMYJISIIIUS, SKOCUCTEMa, OMOIIEHO3, Onocdepa; MeTaboIu3M,
rOMeO0CTa3, KIETOYHBI HMMYHUTET, OMOCUHTE3 OeNKa, OMOMOIMMEPHI, TUCKPETHOCTD,
CaMOPETYJISAIMS, CaMOBOCTIPOM3BEACHUE,  HACIEJICTBEHHOCTh, HW3MEHYHMBOCTb,
HSHEPrO3aBUCUMOCTh, POCT U Pa3BUTHUE);

ouosornueckue Teopun: kiaetounas teopus T. [lIBanna, M. lllneiinena, P. Bupxosa;
KJIOHAJIbHO-ceNeKTUBHOr0 uMMyHuteta I1. Opnux, .M. MeunukoBa, XpoMOocOMHas
Teopusa HacieACcTBeHHOCTH T. MopraHa, 3akoH 3apojsiimeBoro cxoactsa K. bapa,
sBONMIOIIMOHHAsE Teopusi Y. JlapBuHA, CHHTETHYECKas TEOpPUsl SBOJIOLUH, TEOPHUS
antpororeHeza Y. [lapsuna; teopusi Ouoreonenoza B.H. CykaueBa; yuenune H.U.
BaBuiioBa 0 1eHTpax MHOTrooOpa3zus M MPOUCXOXKACHUS KYIbTYPHBIX pPacTEHUH,
yuenue A.H. CeBepuoBa 0 NyTAX W HaOpaBiIEHUSX 3BOJOIMU, ydyeHue B.I.
Bepnazckoro - o 6uocdepe); 3akoHbI (€IMHOOOPA3Usi TOTOMKOB IIEPBOTO MOKOJIECHUS,
pacHieTuIeHus] TPU3HAKOB, HE3aBUCHMOTO HacCJeIOBaHHS Tpu3HakoB [. Menmgens;
CLEIIJIEHHOTO HaclIeJOBaHUs TPU3HAKOB U HApYIIEHU cluerieHus reHos T. Moprana;
TOMOJIOTUYECKUX PSIOB B HAclenCTBEHHOW wu3MeHunBoctd H.M. BaBuiosa;
reHeruueckoro pasHoBecus k. Xapau u B. BaitnGepra; 3apozsieBoro cxozctsa K.




bapa; 6morenernueckwnii 3akoH . ['exkens, @. Mrosiepa);

MIPUHIIUAIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH );

npaswia (Munumyma lO. Jlubuxa, skojgoruueckod mUpaMuibl 4uces, OMoMacchl U
SHEPIuMn);

runoTe3bl (koarnepBatHoit A.M. Omnapuna, mepsuunoro Oympona JIk. XodmjeitHa,
mukpochep C. Doxkca, pudosuma T. Yek)

YMeHue pemarb TOUCKOBbIE OHOJIOTMYECKHE 3a/Jaud; BBISBISATH MPUUYUHHO-
CJIICICTBEHHBIC CBSI3M MEXJY MCCICIYEMbIMH OHOJOTHUYECKHMMH OOBEKTAMH,
MPOLIECCAMU U SIBJICHUSIMU; JIeJIaTh BHIBOJBI M IPOTHO3bI HA OCHOBAHUH TOJYUYEHHBIX
PE3yIbTaTOB;

COCTABJISITh TCHOTUITMYECKUE CXEMbl CKPEIIMBAHMS 111 PA3HBIX TUIIOB HACJIEIOBAHUS
MIPU3HAKOB Y OPTraHW3MOB, COCTaBJIATH CXEMBI IEpEHOCA BEIIECTB M JHEPTHH B
sKOCHCTEeMax (IeNH MUTaHUs, TUIIEBbIC CETH)

YMeHue yCTaHaBIIMBATh B3aUMOCBSI3H MEX]Ty CTPOSHUEM U (YHKITUSIMH: OPTraHOUIOB,
KJICTOK Pa3HbIX TKaHEW, OpraHaMu M CUCTEMaMH OPraHOB Y PACTCHUH, JKUBOTHBIX U
YelIoBeKa; MEXKIy JSTanaMd OOMEHa BEIISCTB; JSTalmaMH KISCTOYHOTO IMKJIA H
YKU3HEHHBIX IIMKJIOB OPTraHU3MOB; 3TallaMi YMOPHOHAIILHOTO PA3BUTHUS; TCHOTHIIOM U
denoturiom, GpeHoTUNOM U (GaKkToOpaMu Cpelbl OOMTAHHUS, MPOLECCAMH JBOJIOINY;
JBYKYIIUMH CHJIAMH aHTPOIIOTEHE3a; KOMIIOHCHTAMH Pa3IMYHBIX JKOCUCTEM H
MPHUCIIOCOOJICHUSIMHA K HUIM OPTaHU3MOB

YMeH#ue BBIICIAT CYIIeCTBEHHBIE TPH3HAKH:

CTPOCHHUSI BUPYCOB, KJIETOK IPOKApHUOT M SYKapuoT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OMOT€OLEHO30B, SKOCUCTEM U OHOc(hepsl;
CTPOEHHUSI OpPraHOB U CUCTEM OPraHOB pacTE€HUH, )KUBOTHBIX, YEJIOBEKA; MPOLIECCOB
KHU3HEIEATEIILHOCTH, TIPOTEKAIOINX B OPraHU3MaX pacTeHUH, 5)KHBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX TMPOIEeCCOB: OOMeHa BemecTB (MeTabonmu3Mm), uHpOpMaLUU U
IpEeBpaIleHHs] HEPrHH, OpOXKEHHs, aBTOTPO(PHOrO U TreTepoTPOPHOro THUIIOB
nUTaHus, (OTOCHMHTE3a W  XEMOCHUHTe3a, MHUTO3a, Melo3a, TraMmeroreHesa,
sMOpHoreHe3a, MoCTIMOPHOHAILHOTO Pa3BUTHS, Pa3MHOKEHUS, WHIUBUIYAIBHOTO
pa3BUTHsI OpraHu3Ma (OHTOTeHEe3a), B3aMMOJEHCTBHS T'€HOB, TeTepo3uca; ACUCTBUIM
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIETO, MABMKYIIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOI0 0TOOpa; aJlJIONaTpUYECKOT0 U CUMIIATPUUYECKOT0 BHJI000pa30BaHMUS;
BJIMSTHUSL IBHDKYIIUX CHJI SBOJIIONIMU HA TeHO(MOHI MOMYIISALUH; TPHCIIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHus, Yepe0BaHUs HAIIPABICHUN IBOJIIOIMH; KPYTOBOPOTa
BEIIECTB M MTOTOKA YHEPTUH B SKOCHCTEMAX

CCbOpMI/IpOBaHHOCTB YMCHHA BBIACIIATH CYIICCTBCHHBIC IMPU3HAKNW BUPYCOB, KIIECTOK
MPOKAPUOT U DYKAPUOT; OAHOKIETOUYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOTEOIIEeHO30B W DKOCHCTEM; OCOOEHHOCTH TMPOIECCOB OOMEHa BEIIECTB U
MpeBpaIleHHs] SHEPTUU B KIIeTKE, (DOTOCHHTE3a, TUIACTUYECKOTO U YHEPTEeTUIECKOTO
oOMeHa, XeMOCHHTEe3a, MUT03a, Me03a, OTUIOIOTBOPEHUS, PA3BUTHS U Pa3MHOXKCHHUS,
WHAWBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), OOpbObI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa, BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTAaHNU3MOB K CpeJie
oOWTaHUs, BIMSHHUS KOMIIOHEHTOB JSKOCHUCTEM, AaHTPOIOTEHHBIX HW3MEHEHUH B
9KOCUCTEMaxX CBOEH MECTHOCTH, KpyrOBOPOTa BEIIECTB M MPEBPANICHUS SHEPTUU B
ounochepe

YMeHue  HCMonb30BaThb  COOTBETCTBYIOIIME  apryMEHThI,  OHOJOTHYECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIUKY HJisi JIOKa3aTeJbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBSI3M OPraHU3MOB U Cpelbl OOUTaHUS; €AMHCTBA




YeJIOBEYECKMX pPac; HEOOXOIMMOCTH 3I0pOBOro o0pas3a IKH3HH, COXPAaHCHHUS
pa3sHOOOpa3usi BUAOB M DKOCHUCTEM KaK YCIIOBHUSI COCYIIECTBOBAHHUS IMPHUPOIBI H
YeJI0BeUECTBA

VYMeHne KpUTHYECKH OLIEHUBaThb HH(GOpMAIMIO OHOJOIMYECKOrO COJEpKAHUSA;
MHTEPIPETHPOBATh ITUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAaHHMI B OWOJIOTHH,
MenuIuHe, OMOTEXHOJIOTUH; PaccMaTpUBaTh IJ100abHbIE SKOJIOTHYECKHE TPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIIO

Tabmnuua 16.5

IlepeueHnb 351eMEHTOB coaepKaHus, mpoBepsieMbix Ha EI'D
1o OuoJsiorun

Kon

[IpoBepsieMblii 3I€MEHT COJIep>KaHus

buonorus xkak HayKa. JKuBbIe cuCTEMBI U HX HU3YUCHUC

11

CoBpeMeHHas OMOJI0rUs - KOMILJIEKCHAs Hayka. buonornyeckue Hayku U M3ydaeMble UMU
npobnemel. DyHIaMeHTaIbHBIE, TPUKIAIHBIE W TOMCKOBBIE HAYYHBIE HCCICIOBAHUS B
6uosoruu.

3HavyeHre OMOJIOTHH B JOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHBI MUPA.
[Tpodeccun, cBszanHble ¢ OMonorueld. 3HaueHne OMOIOTUU B MPAKTHUECKON 1€ATEIbHOCTH
YeNoBeKa: MEAMIINHE, CETbCKOM XO03SHCTBE, MPOMBIIUICHHOCTH, OXPaHe MPUPOIBI

1.2

JKuBbie cuctembl Kak mpeaMeT usydeHusi ouonoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XAMHMYECKOIO0 COCTaBa, AUCKPETHOCTb U LEIOCTHOCTB, CIIOKHOCTH U YIOPSAAOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTh, CAMOOpraHW3alus, CaMOBOCHPOU3BEACHUE, Pa3APAKUMOCTD,
U3MEHUYUBOCTH, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd KUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBI, TKAHEBbIM,
OpTaHU3MEHHBINA,  MOMYJISAIMOHHO-BUAOBOH, JKOCHUCTEMHBIH  (OMOTE€OIEHOTHYECKHI),
ouochepusiii. [lporeccsl, mpoucxoasimue B >KUBBIX cucTeMaX. OCHOBHBIC TPHU3HAKU
KUBOTO. JKH3HB Kak (hopMa CyIIECTBOBAHMS MaTePUH
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Mertonbl 6uonornyeckoit Hayku. HaGmtoienue, usmMepeHue, SKClepuMeHT, CUCTeMaTH3alus,
MeraaHanu3. [IoHATHME O 3aBUCMMOM M HE3aBUCMMOM IepeMeHHOM. IlnanupoBanue
skcnepumenTa. IloctanoBka u npoBepka runore3. Hynesas runoresa. [lonstie BoIOOpKU U
ee JocToBepHOCTb. Pazbpoc B Ouonornueckux JaHHbIX. OIlEHKa J1OCTOBEPHOCTH
MOJIYYEHHBIX pPEe3yJbTaToB. [IpUUMHBI MCKaXXEHUS pe3yJbTaTOB JKcIepuMeHTa. llonsTue
CTaTHCTUYECKOTO TECTa

KneTtka kak Ononornyeckas cucTeMa

2.1

Knerka - cTpykTypHO-(QyHKIMOHANBHAS €AMHULA >KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6orts P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOU KJIIETOYHOM TEOPHH.

Metoabl MOJEKYISIpHOW M KIETOYHOM OMOJOrMM: MHKPOCKONMS, Xpomarorpadus,
aekTpodope3, METOJI MEYEHBIX aToMOB, AuddepeHInaIbHoe UEeHTPUPYTrUpOBaHuE,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMHUYECKUHN COCTAB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOdJIEMEHThI. Bona u ee poib
KaK DPAaCTBOPHTENS, PEarcHTa, ydyacTHe B CTPYKTYPHUPOBAaHMM KJICTKH, TEIJIOPETYJIALMH.




MuHepanbHble BelIecTBa KJIETKH, UX Ouonoruyeckas posib. Pojib KaTHOHOB U aHHOHOB B
KJICTKE.

buonornueckne mosmmMepbl. benku. AMHMHOKHCIOTHBIM cocTaB 0enkoB. CTpPyKTyphI
OenkoBoi Monekynbl. [lepBuuHast cTpykTypa Oenka, MenTHaHAs CBs3b. BropuuHas,
TpeTuyHasi, YeTBepTu4Hasi CTpyKTyphl. Jlenarypauus. CsoiictBa 6enkoB. Kiaccudukanus
6enkoB. buonornyeckue pyHKIUU OEIKOB.

YrneBoabl. MoHOCaxapu/ibl, [ucaxapuibl, OJTUrocaxapuabl U nonucaxapuabl. O0mwuiil miaxn
CTpOoeHUsI U (UBUKO-XMMHUYECKHUE CBOWCTBA YIJIEBOJOB. buojormueckue GyHKIUU
YTJIEBOJOB.

Jlumuasl.  TunppodunbHo-ruapodoOHble  cBoiicTBa.  Kiaccupukamuss — JTUNHIIOB.
Tpurnuuepuasl, Gochonunuasl, BOCKU, crepoujipl. buonorunueckue (yHKUUU JIUMUAIOB.
OO01mue cBoiCTBA OMOIOTUYECKUX MEMOpaH - TeKY4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHUILIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK u PHK. Ctpoenne HyknenHoOBbIX KuciaoT. HykineoTunisl.
[Tpunuun kommnementapHoctu. [Ipasuno Yapradda. Ctpykrypa JJHK - nBoitnas cnmpasib.
Mecronaxoxaenue u ouonorunueckue ¢pynknuu JJHK. Buast PHK. ®yaxmun PHK B kietke.
Crpoenue monekynsl AT®. Makpospruueckue cBa3u B Mosiekyne AT®. buonornueckue
¢ynkunn AT®. BoccTaHOBICHHBIE TEPEHOCYUKH, HX (PYHKIUHU B KiIeTke. CEeKBeHHpPOBaHHUE
JHK.

CrpykTypHast Ouosiorusi: OMOXMMHUYECKHE M OWO(PH3MUECKUE HCCIEIOBAaHHS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYT

2.3

Tunbl KJIETOK: 3yKapHOTHYecKass M mHpokapuoruyeckas. CTpyKTypHO-(YHKIHOHAJIbHbIE
00pa3oBaHMs KJIETKH.

CtpoeHue npokapruoTudeckoii kiueTku. Kierounas crenka 6akrepuii u apxeit. Ocod0eHHOCTH
CTpOEHHUSI TeTepoTpOoPHON U aBTOTPO(HOM NPOKAPHUOTHYECKUX KIETOK. MecTo u poiib
IPOKapHUOT B OMOIIEHO3aX.

Crpoenre u (yHKIMOHMPOBAHME SyKapUOTHUECKOM KieTku. Ilna3marnueckas meMOpaHa
(mnazmanemma). CTpykTypa Ila3MaTHUecKo MeMmOpaHbl. TpaHCHOpT BeIIECTB uepes
I1a3MaTHYECKy0 MeMOpaHy: maccuBHbIN (AudQy3us, odnerdyenHas 1upQy3us), akTUBHBIN
(mepBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpansbl. PaboTa
HaTPUH-KaTMEBOTO HAacoca. DHJAOLUTO3: MUHOIMUTO3, (aromuTo3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U GyHKIMHU KIETOYHOU CTEHKU PACTeHUH, TpHOOB.

[uronmnaszma. I[luto3zons. [lurockener. JIBmxkeHue uurToruiazMbl. OpraHoujbl KIIETKU.
OnHomeMOpaHHbIE OpraHouibl KJIETKU: HHJomIasmarudeckas cerb (OIIC), ammapar
['onbaku, 5U30COMBI, HMX CTpoeHHMe U (yHKUMU. B3anMocBsi3b OZHOMEMOpPaHHBIX
opraHouJ1oB kietku. CTpoeHHe rpanyIsipHOro peTukyinyma. CUHTE3 pacCTBOPUMBIX OEJIKOB.
CuHre3 KiIeToOuHbIX MeMOpaH. ['magkuii (arpaHymsipHbIi) SHAOIIA3MAaTHUECKUNA PETUKYITYM.
CekperopHast ¢yHkuus anmapara [ombmku. TpaHcmopT BemiecTB B KieTke. Bakyomu
pacTuTeNnbHBIX KieToK. Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABIL.

CtpoeHre U (QYHKIMM MUTOXOHAPUN M miacTul. [lepBuUHbBIE, BTOPUYHBIE U CIOXHBIE
IUIACTHIBI (POTOCHHTE3UPYIOIUX IYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIIACTHI
BBICIIMX PAaCTECHUM.

HememOpannbie opranouabl kietku CTpoeHHe M (QYHKIUM HEMEMOpaHHBIX OPraHOUI0B
kJeTku. Pubocomel. MukpodunamenTsl. Mbltieunbie kieTki. MukpoTpyoouku. Kinetounsiii
neHtp. CTpoeHne M JABWKEHHME XT'YTUKOB U pecHHYEeK. MUKpPOTPYOOUKH LHUTOIIa3MBbl.
[lenTpHoJib.

SAnpo. OGonouka s1apa, XpOMaTHH, KapHoILIa3Ma, SIIPBIIIKH, UX CTPOEHHE U (PYHKIIUH.
SAnepupiii  OenkoBBIH  MaTpuKC. [IpoCcTpaHCTBEHHOE PpACMOIOKEHHE XPOMOCOM B
uHTepdazHoM siape. beaku XxpomaTHHa - THCTOHBI.

Knerounsle BkmoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK yKapuoT (PaCTUTEIbHOM,




KUBOTHOM, TPUOHOM)
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AccUMMIAIMS M JIUCCUMWISILIMA - JIB€ CTOPOHBI MeTabonu3Mma. Tumbel oOMeHa BelecTB:
aBTOTPOGHBIH U reTepoTpodHBIA. YuacTHe KHCIOopoJa B OOMEHHBIX IpOLEccax.
DHepreTudeckoe obecrieueHue KieTku: mpeBpameHne ATD B 0OMEHHBIX IpoIleccax.
DepMeHTATUBHBIN XapaKTep peakiuil KIeToyHoro Metabonan3ma. GepMeHTHI, X CTPOCHUE,
cBoiicTBa U MexaHu3M JeiictBusa. Kodpepmentsl. Otnnuns (pepMEeHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTopoB. benku-akTUBaTOpbl W OCNKU-UHTUOMTOPHL. 3aBUCHUMOCTH CKOpPOCTH
(epMEHTATUBHBIX PEAKIHi OT Pa3IMYHbIX (PaKTOPOB.

IlepBHUYHBIN CHHTE3 OPraHUYECKUX BeLIECTB B KieTKe. DorocunTes. Posb XJ10poImiacTos B
npornecce (orocunre3a. CeroBas U TeMHoBast (¢asbl. IIponyKTHBHOCTH (OTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.
XemocunTe3. PazHooOpasue opraHu3MoB-XeMOCHUHTETUKOB: HUTPUPHULIUPYIOLIHE OAKTEPHH,
xene300aKkTepuu, cepodaKTepru, BOJIOPOIHbIE OakTepun. 3HaUeHHUEe XEMOCHHTE3a.
AnaspoOHble opraHu3Mmbl. Buabl Opoxenus. IIpoaykTsl OpoXkeHHMs U UX HCIIOJIB30BaHHE
YeJI0BEKOM. AHa’pOOHBIE MHUKPOOPTAHU3MBI KaKk OOBEKTHI OMOTEXHOJIOTUH U BO30YIUTEIN
Oose3Hei.

AdpoOHBIC OpraHU3MBI. JTambl YHEPreTHYECKOro oOmeHa. [loAroToBUTENBHBINA ATarl.
['mukonu3 - 6eCKUCIOPOAHOE pacIEINICHHE TTIFOKO3bI.

buonoruueckoe okucieHue, UM KIETOYHOE JbpIxaHue. Poiab MUTOXOHApUII B mpoleccax
6uonornyeckoro okucienus. Luximueckue peakiuu. OxkuciaurenasbHoe pochopuarpoBanue.
[IpenmymiecTBa a’>poOHOTO MyTH OOMEHA BEIIECTB Mepea aHa’poOHBIM. D (PEeKTUBHOCTh
SHEpPreTU4ecKoro ooMeHa

2.5

Peakuun MarpuuHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B pEaKUUAX MaTPUYHOIO
cuHTe3a. Peanu3zanus HacnencTBeHHOW HH(popManuu. ['eHEeTHYeCKui KoJ, €ro CBOMCTBA.
Tpanckpunuus -  Marpuunbli  cuHre3  PHK.  IlpuHnunel  Tpanckpunumu:
KOMIUIEMEHTAapHOCTh, aHTUIIAPAUIETbHOCTh, AaCHMMETPUYHOCTb. TpaHCIALNS U €€ 3Tallbl.
VYyactue tpancnoptHeix PHK B Ouocunrese Oenka. YcnoBus OHOCHHTE3a Oelka.
Koaunposanue amunokucnot. Poias pubocom B OnocuHTese Oenka.

Opranuzanys reHoma y IpoKapuoT 1 DYKapuoT. Peryisnns akTHBHOCTH T€HOB Y IIPOKApHOT.
['unote3a onepona (. XKakob6, K. Mano). Perynsnus oOMEHHBIX IPOLECCOB B KIIETKE.
Knerounslii romeocras.

Bupycsl - HekneTouHble (OPMBI KU3HU U OOnUraTHble mapa3utbl. CTpoeHHE NPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHsble 3a001eBaHus yenoBeka, )KuBOTHbIX, pactenuid. CIIN/], COVID-19, connanbHble
U MEIUIIMHCKHE TPOOIEeMBI

2.6

Knerounsnii 1muki, ero mepuoisl M perymauusa. Murepdaza um muto3. OcobeHHOCTH
mpoueccoB, mporekatommx B uHTepdasze. IloaroroBka KIETKM K  JEJIEHUIO.
[Ipecunrernueckuif  (MMOCTMUTOTHYECKUN), CHUHTETHUYECKUH M  MOCTCHHTETHUECKUH
(MpeMUTOTUYECKHUI ) TePHO/IbI HHTEP(]A3HI.

MartpuyHslii CHUHTE3 JHK-pennukanus. IIpuHnuIBI peruKanuu JHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIAPAIIIENBHOCTb. MeXaHu3M
perumukanuu  JIHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepel M Tesnomepasa.
XPpOMOCOMHBIIT HA0OP KJIETKU - KAPUOTHUII. [IUTIIONIHBIN U rarIonaHbINA HAOOPBl XPOMOCOM.
I'omonornyneie XpoMocoMsl. I1010BbIE XPOMOCOMBI.

[enenue ket - MuTo3. CTaAuu MUTO3a U IPOUCXOIAIINE B HUX IIPOLECCHI. THUITBI MUTO3A.
Kapuokunes u nutokuHes. buomornyeckoe 3HaueHne MUTO3a. Perynsanns MUTOTHYECKOTO
uKia kiaetku. [IporpamMupyemast kiieTouHas ru0elpb - aronros.

DyHKIMOHAJIbHASI TCHOMUKA




Opranusm kak OHoJIOrHyecKas cuctemMa

3.1

OnHOKIIETOUHBIE, KOJIOHHUAJIBHBIE, MHOTOKJIETOYHBIE OpPraHU3Mbl W MHOTOTKAaHEBBIE
OpraHU3MBl.

@DopMbl pa3sMHOXKEHUST OPraHU3MOB: Oecroyioe (BK/ItouYasi BEreTaTUBHOE) U MoJ0Boe. Buabl
0ecIonoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.
[TonoBoe pazmuoxkeHue. IlomoBele kinerku, wnu ramersl. Meiio3. Craguum wmeiosa.
IToBenenue xpomocom B Menose. Kpoccunrosep. buonormdyeckuid cMbICH Meio3a U
II0JIOBOTO ITpolecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[Tpen3apoapimeBoe pazButue. ['ameroreHes y kuBoTHbIX. [TonoBele sxene3sl. OOpa3oBanue
U pa3BUTHE MOJIOBBIX KiIEeTOK. CriepmaroreHe3 u ooreHe3. CTpOEHHE IOJIOBBIX KIIETOK.
OmtonoTBOpeHne M 3MOPHUOHATIBHOE DPa3BUTHE KUBOTHBIX. CHOCOOBI OMIOOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayansHOE pa3BUTHE OPraHU3MOB (oHTOTeHe3). CTamuu sMOpHoTeHe3a )KUBOTHBIX (Ha
npumepe ssrymku). Jpobnenwe. Tumbl npobnenus. OcoOeHHOCTH — IpoOJIeHUs
MJIEKONIUTAIOIIUX. 3apOJbIIIEBbIE JIUCTKU (racTpyyiauus). 3aKiajka OpraHOB M TKaHEH u3
3apOJBIIIEBbIX JIUCTKOB. B3auMHOE BIMsAHHME YacTedl pa3BUBAIOLIETOCS 3apOJblIla
(oMOpuoOHanbHAsE WHAYKIUS). 3aKiajka IUlaHa CTPOEHHUS >KMBOTHOTO Kak pe3yJbTar
UepapXUUeCcKUX B3auMoJIeiicTBUi reHOB. BiusHue Ha SMOpHOHATIbHOE pa3BUTHE PA3INYHbIX
(dakTopoB oKpyxarouiei cpeasl. PocT u pa3BuTHe )kUBOTHBIX. [TocTaMOproHaANBHBIHN IEpUOI.
[Ipsmoe u Hempsimoe pas3BuTHe. Pa3Butne ¢ Meramopdo30oM y O€ClO3BOHOYHBIX U
MI03BOHOYHBIX >KMBOTHBIX. brosornyeckoe 3HaueHUE MNPSAMOIo U HEMPSMOI0 Pa3BUTHS, UX
pacnpocTpaHeHue B Ipupofe. Tumel pocra >KMBOTHBIX. DakTopsl peryinsuuu pocta
KUBOTHBIX U yesioBeka. CTaauy NoCTAIMOPHUOHATILHOTO Pa3BUTHUS Y KUBOTHBIX U UEJIOBEKA.
ITeproas! OHTOTE€HE3a YEIIOBEKA.

PasmHoxenue u pazsutue pactenuil. ['lamerodut u cnopogut. Meiio3 B )KU3HEHHOM IUKIIE
pactenuil. OOpa3oBaHue cmop B Tpolecce Meio3a. [ameToreHes y pacTeHHIA.
Omiog0TBOPEHUE M Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. /[BoilHOE OIIOAOTBOpEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHME€ U pa3BUTHE CEMEHU. MeXaHU3Mbl Pperyisiliuu
OHTOI'€HE3a Y paCTeHHUI U KUBOTHBIX

3.2

HcTopust cTaHOBIEHUS U pa3BUTHS T€HETUKH KaK Hayku. OCHOBHBIE T€HETUYECKNE TTOHATHS
U CUMBOIBbL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIBHBIC T€HbI, AIbTCPHATUBHBIC NPU3HAKH,
JOMUHAHTHBI M PELECCUBHBIM IpPHU3HAK, I'OMO3UIOTa, TE€TEPO3UrOTa, YUCTas JIMHUA,
ruOpuspl, reHoTun, ¢eHoTun. OCHOBHBIE METOABl TEHETUKH: T'HOPUAO0IOIMYECKHH,
LATOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKHAN

3.3

Monorubpuanoe ckpemurBanue. [lepBroiii 3akoH MeHens - 3aK0H eAMHO00pa3us THOPHUIOB
nepBoro nokosieHus. IIpaBuwiio noMmuHupoBaHus. Bropoil 3akoH MeHpaens - 3aKOH
pacieruieHust Npu3HakoB. lluTonmormyeckue OCHOBBI MOHOTHOPUIHOIO CKpEIIMBAHMSL.
I'unores3a 4UCTOTHI raMer.

AHanuzupyrouiee ckpemnBanue. [IpomexxyTounslil XxapakTep HacienoBaHus. Pacuienenne
IIPU3HAKOB IIPU HETIOJHOM JTOMUHUPOBAHUMU.

Jurubpunnoe ckpemubanue. TpeTuil 3axkoH MeHiemns - 3aK0H HE3aBUCUMOT0 HaClIeJOBAHUS
npu3HaKoB. [{uTonornueckue OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUSL.

CueruienHoe HacnenoBaHue npu3HakoB. Paboter T. Moprana. CrieruieHHOE HacleqoBaHUE
I€HOB, HAPYILICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.
I'enetnka mona. XpOMOCOMHBIM MEXAaHHM3M OIIPENENCHUs MOja. AyTOCOMBI M IOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHbIl U TeTepOraMeTHbIN 10J. I'eHeThuecKas CTpYKTypa MOJOBBIX
xpomocoMm. HacrenoBaHne NMPU3HAKOB, CLEIUIEHHBIX C ITOJIOM. ['€HOTHIT Kak ILEeJIOCTHas
cucrema. [lnernoTponus - MHOKECTBEHHOE JEHCTBUE TI'eHA. MHOXKECTBEHHBIN aJUIEIU3M.
B3anmoneiictBue HeamienbHbIX reHOB. KommmeMenTapHocTh. Onuctas. [Tomumepust




3.4

B3anMopeiicTBue TeHOTHMIIa W cpeasl Tpu (GopmupoBaHuu ¢deHoTuna. M3MeHYUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC MPU3HAKUA. Buabsl HW3MEHYMBOCTH:
HEHACJIEJICTBEHHAs U HACJIE/ICTBEHHASI.

MoudukaoHHass U3MEHYHBOCTb. Poib cpenbl B (OPMHPOBAHUU MOIU(PHUKAITMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. Bapuanmonsslii psija v BapuanroHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHONH H3MEHYHBOCTH.

I'eHoTunuueckass wu3MeHYMBOCTb. (CBOWCTBA TE€HOTUIMYECKOM HW3MEHUYMBOCTU. Buabl
TeHOTUITUYECKOW M3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHAS.

Kom0OunatuBHass n3MeHYMBOCTb. Mei03 U IOJIOBOI Mpolecc - OCHOBa KOMOWHATHUBHOM
W3MEHYUBOCTH. Ponb KOMOMHATHMBHOW WM3MEHYMBOCTH B CO3/JaHUM T'E€HETHYECKOTO
pa3zHoo0pa3us B mpezenax oJHOro BUa.

MyTtanuonHass HW3MEHYMBOCTh. BHIbI MyTaluili: TreHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrHoHTaHHbIE U MHAYUHUPOBAHHBIE MYTallMH. SIAepHbIE U IUTOILIA3MaTUYECKUE MYTAlUH.
ComMaruueckue U mojoBbie MyTanuu. [IpuarHbl BOSHUKHOBEHUSI MyTaliuid. MyTareHsl U ux
BIMSHUE HAa OpPraHu3Mbl. 3aKOHOMEPHOCTHM  MYTAIMOHHOIO  Tpouecca. 3aKOoH
FOMOJIOTMUECKUX PAIOB B HaciencTBeHHoW m3meHuuBoctd (H.M. BaBunos). Buesnepnas
M3MEHYMBOCTb M HACJIEICTBEHHOCTh

3.5

KapI/IOTI/IH YCJIOBCKA. MG)K,HYHaPOIIHaSI nporpamMma HCCICAO0BaHUsA I'CHOMa 4YCJIOBCKA.

Metoant HA3YYEHHUS FCHETUKH 4eI0BeKa: T'CHCAIOTHYCCKHI, OJIM3HEIIOBBIH,
LUTOTCHETHYCCKUI, MONYJIALIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIIPHO-TEHETUUECKUI.
CoBpeMeHHOe OmpeAcIICHUE TeHOTHIIA: IMOJIJHOTEHOMHOE CEKBEHHPOBAaHUE,

T€HOTHITMPOBAaHKE, B TOM uncie ¢ momolrsto [11[P-ananu3a. HacnencTBenHble 3a001eBaHus
yenoBeka. ['eHHbIE W XPOMOCOMHBIC OOJIe3HM 4YeloBeKa. bBone3Hu ¢ HacieICTBEHHOM
MPEaPacoOKEHHOCThI0. 3HAaUEHUE MEAUIIMHCKON M'€HETUKHU B MPEIOTBPAILICHUH U JICUCHUH
TeHEeTHYECKHUX 3a00s1eBaHuH YeaoBeka. CTBOJIOBLIE KIETKH

3.6

JomecTukanusi U CeNeKIus. 3apoXKIEHUE CeNeKIuu u jJoMectukanuu. Yuenue H.U.
BaBunoBa 0 1eHTpax MNPOUCXOXKICHHs W MHOTrooOpasus KyIbTypHBIX pacTeHuil. Poinb
CEJICKIIUU B CO3J]JaHUU COPTOB PACTEHUN W MOPOJ KUBOTHBIX. COpT, MOpoia, mTamM. 3aK0H
TOMOJIOTUYECKUX PSAIOB B HAcleACTBEHHOW um3meHunBoct H.M. BaBunosa, ero 3HaueHue
JUISL CEJIEKIIMOHHOM paboThI.

Mertonbl cenekMoHHON paboThl. MIcKyccTBEHHBIH OTOOP: MAacCOBBIM M MHIMBUAYAJIbHBIN.
DTtarnbl KOMOMHAITMOHHOM celieKIuu. cnpITanue npon3BoauTesei mo motoMmctpy. OTdop mno
TEHOTHUITY C MOMOIIBIO0 OLIEHKH (DEHOTHUIIa TIOTOMCTBA U OTOOP MO TEHOTHIY C MOMOIIBIO
ananmusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CeJeKIIMOHHOM paboThl. PamuanuoHHBI U
XUMUYECKUM MyTareHe3 Kak HCTOYHHUK MYTallMd Yy KYJbTYPHBIX (OPM OPTaHH3MOB.
Hcnonp30BaHWE TEHOMHOTO PEAAKTHPOBAHUS M MeToAoB pexomOuHaHTHhIX JIHK mns
MOJTYYEHHS UCXOJHOTO MaTepraia i CeJICKIIUH.

[Tonmyuenne TONUIUIONAOB. BHyTpuBHIoOBas  TuOpuau3anus. BIU3KOPOJICTBEHHOE
CKpeluBaHue, Wi WHOpuAMHT. HepojacTBeHHOE CKpelmuBaHUE, WM ayTOPHJIUHT.
I'ereposuc u ero npuumHbl. lMcnonb3oBanue rerepo3uca B cenekuuu. OtTaaneHHas
rubpunuzanus. [Ipeogonenre 6ecioanss MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENeKIIUN
PaCTEHUI U KUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJOTMM, - KIETOYHbIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, WX XapaKTepucTuka. TpaaunuoHHas OMOTEXHOJOTHUsS: XJeOoIedyeHue,
MOJy4eHHUE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOJAEIHE. MUKPOOHOIOTHYECKHIA CHHTES.
OOBEKTHI MHUKPOOHOJIOTUYECKHX TexHoyoruil. [Ipom3BoacTBo Oenka, aMUHOKHCIOT |
BUTAaMHUHOB. lCKycCcTBEHHOE  OIIONOTBOpPEHHE. PEKOHCTpykuusa — SHLEKIETOK U
KJIOHUPOBaHHE KUBOTHBIX. METO/ TpaHCIUTAHTALIUU SIACP KIETOK.




XpoMOCOMHasi U TeHHasi UHXeHepus. VICKyCCTBEHHBI CHHTE3 T'€Ha W KOHCTPYUPOBAHHUE
pexomOuHanTHBIX JJHK. JlocTHkeHus 1 nepcrneKTuBbl XpOMOCOMHOM U T€HHOW MH)KEHEPHH.
Menuuunckue 6uoTexHoiaoruu. Mcmnonb30Banne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6pa3I/I€ OpPraHu4€CcKOro Mmupa

4.1

buonorudeckoe pasHooOpasue opranu3mMoB. COBpeMEHHasi CUCTEMa OPraHUYECKOIo MHpa.
[Mpunmunel  k1accupuKauu  opranu3mMoB. OCHOBHBIE  CHCTEMATHYECKHE  TPYIIIBI
OpPraHU3MOB.

Oco0OeHHOCTH CTpPOEHUS M >KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OopraHu3MoB. bakrtepuu,
apxeH, OJHOKJETOYHble TpHObI, OJHOKJIETOYHbIE BOJOPOCIM, JAPYIME€ HPOTUCTHI.
Kononunanbuble opraHu3Mbl. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMeOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. 3aliuTa y OIHOKIETOYHBIX OPraHu3MoB. PasznpaxuMocts y
OJIHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCBI

4.2

MHoroxkseTrounsle pacTeHus. B3auMocBsa3b yacTeld MHOTOKJIETOYHOIO opraHusma. TkaHwu,
OpraHbl M1 CUCTEMbl OPraHOB MHOT'OKJIETOUYHOTO OpraHu3ma. OpraHusM Kak €IMHOE LIEJIOE.
Txanu pacteHuil. TUIbl pacTUTENBHBIX TKaHEH: 00pazoBaTeabHast, IOKPOBHAs, IPOBOASIIA,
OCHOBHas1, MexaHuueckas. OcoOeHHOCTU CTpOEHHUs, QYHKIUI U pacHoJiOKEHUsl TKaHEll B
opraHax pacTeHHH

4.3

BereraTtuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHuil. yHKIUHU OPraHOB U CUCTEM OpPraHOB.
Kapkac pacrenuil. J[BMKEHME MHOTOKIJIETOYHBIX pPACTEHMM: TPONM3MbI M HACTHUHU.
[lornomenue BOAbI, YIVIEKUCIOrO Ia3a U MUHEPAIbHBIX BELIECTB pacTeHUsMU. [[pixaHue
pactenwnid. [{uddy3us razoB yepes MOBEPXHOCTh KIETKU. TPaHCIIOPTHBIC CHCTEMbI PACTCHUH.
Boeinenenne y pacrenuil. 3amura y MHOTOKJIETOYHbIX pacteHuil. Kyrukyna. Cpencrsa
IACCUBHOU U XUMHUYECKOH 3alUTEl. PUTOHIINIEI.

PazgpaxuMocTe W perymsiuus y OpPraHu3moB. Pasznpaxumocts U peryiasuus  y
MHOT'OKJIETOYHBIX pacTeHMI. POCTOBEIE BenlecTBa U UX 3HAUCHUE

4.5

MHOrokJIeTOYHbIE KUBOTHBIE. B3aMOCBS3b 4aCTE MHOTOKJIETOYHOTO Opranu3mMa. TKaHu,
OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOTO opraHu3ma. OpraHusM Kak €IMHOE LEJOe.
I'omeocTa3. TkaHM XMBOTHBIX M YeIOBeKa. THIBI KWBOTHBIX TKaHEH: SIHUTEIHUAIbLHAS,
COEIMHUTEINbHAS, MbIIIIeYHas1, HepBHAst. OCOOEHHOCTH cTpOoeHus, PYHKIIUN U pacTONOKEeHUs
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

OpraHbl U CHCTEMbI OPTraHOB KUBOTHBIX. DYHKIIMN OPraHOB U cUCTEM opraHoB. Onopa Tena
opranu3MoB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHbIl n
BHYTpeHHUH ckeneT. CTpOEHHE U THUIIBI COETMHEHMS KOCTEN.

JIBM)K€HHE MHOTOKJIETOYHBIX >KMBOTHBIX. I[IuTaHue >xMBOTHBIX. IIuTaHue MO3BOHOYHBIX
JKUBOTHBIX. JIpixanne ®wuBOTHBIX. KoxxHOe npixanue. JKabepHoe 1 IeroyHoe TbIXaHue.
JIpIxaHNe MO3BOHOYHBIX MXHBOTHBIX. OBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKUX
ITO3BOHOYHBIX JKUBOTHBIX. J[pIXaTelbHAsI CHCTEMA YeTI0BEKA. MeXaHN3M BEHTUIISLIUY JIETKAX
y OTUL ¥ MJIEKONUTAKIUX. TpaHCIOPT BEWIECTB y OPraHU3MOB. TpPaHCIOPT BEILECTB Y
KUBOTHBIX. KpoBeHOCHas cucrema M ee opraHbl. KpoBeHOCHass cucTeMa ITO3BOHOYHBIX
XKHUBOTHBIX. Kpyru kpoBooOpaieHns. DBOIIOIMOHHbBIE YCI0KHEHUS CTPOSHUS KPOBEHOCHOM
CHUCTEMBI TIO3BOHOYHBIX )KMBOTHBIX. BbIiesieHne y opraHu3mMoB. BeiieneHnne y )KUBOTHBIX.
CoxkpatutenbHble Bakyonu. Opranbl BblaeseHUs. CBsI3b NOJOCTU TeNa ¢ KPOBEHOCHOW U
BBIJICIINTENIBHOM CHCTEMaMH. BblleneHne y TNO3BOHOYHBIX JKMBOTHBIX. 3amura Yy
MHOT'OKJIETOYHBIX KMBOTHBIX. [I0KpOBBI M MX ITPOU3BOAHBIE. Pa3ipakuMOCTh U peryisanus y
OpraHu3MoB. Pa3ipaxuMoCTh y OJJHOKJIETOUYHBIX OpraHu3mMoB. Takcucel. Pa3npaxumMocTs u
perymisauus y MHOTOKJIIETOUHBIX pacTeHUl. POCTOBBIE BelllecTBa U UX 3HAYCHUE.

HepBHas cuctema u peduieKTOpHasi peryisiius y MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas




CHUCTEMa M €€ OTAeNbl. DBOJIIOLHMOHHOE YCIOXHEHHE CTPOCHHS HEPBHOM CHCTEMBI Y
KUBOTHBIX.

Pa3zpaborka anroputMoB u mporpamm ais 3¢G¢GeKTUBHON (YHKIIMOHATBHOW aHHOTALUU
T€HOMOB, TPAaHCKPHUIITOMOB, IPOTEOMOB, METa0OJIOMOB MHKPOOPTaHW3MOB, PACTCHUH,
YKUBOTHBIX U YeJIOBEKa

OpFaHI/I3M YCJIOBEKA U €10 3J0POBLEE

5.1

Oprasbl ¥ CUCTEMbI OPraHOB YesoBeKa. OT/esbl FOJOBHOTO MO3ra NO3BOHOUHBIX KUBOTHBIX.
Pednexc u pednexropnas myra. besycnoBHble U ycioBHbIE peduieKchl. 'ymopanbHas
pEeryJssiys U SHAOKPUHHAS CUCTEMA KUBOTHBIX U uesioBeKa. JKee3bl 3HA0KPHUHHOM CUCTEMbI
U UX TOpMOHBL /[lelicTBHe TOpMOHOB. B3aMMOCBs3b HEPBHOW M SHJIOKPUHHOW CHCTEM.
['mnoranamo-runo¢usapHas cucrema. Peduexc u pedraextopHas nyra. besyciioBHble U
YCIIOBHBIE pe(IIeKch

5.2

3amuTta opraHu3ma oT Oone3Heil. MMMyHHass cucrema denoBeka. KieTouyHsli u
TYMOpJIbHBI UMMYHHUTET. BposKIeHHBIH, MpHOOpeTeHHBIH crenn()uIeckuii UMMYHHTET.
Teopus knoHanbHO-cenekTuBHoro ummynuteta (I1. Dpnux, ®.M. bepuer, C. Tonerasa).
BocnanurenpHble OTBETHI OpraHu3MoB. Poib BpOXACHHOIO HMMMYHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHMI

5.3

KpoBenocHasi cuctema u ee opranbl. Cepiie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpoBooOpareHusi. Pabora cepaia u ee perysiuus

5.4

Hpixanue yenoBeka. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKHU. /lpIxaTenbHas cucrema
yesoBeKa. J{pIxaTenbHasi MOBepXHOCTb. Perynsanus npixanus. JpixaTeabHble 00beMbl

5.5

HI/IH_IeBapI/ITeJ'IBHaSI cucreMma YCJI0BCKaA. OT)ICJ'IBI IMUIICBAPUTECIIBHOT'O TpaKTa.
HI/IHIeBapI/ITeJ'II)HLIG KCIIC3bI. BHyTpI/Il'IOJ'IOCTHOC W BHYTPHKIICTOYHOC MUIICBAPCHUEC

5.6

[ToxpoBsl u ux mpousBoaHbIe. Opransl BeineneHus. [louku. Ctpoenue u G yHKIIMOHUPOBAHUE
HepoHa. PunbTpanus, ceKpenus 1 00paTHoOe BCachIBaHUE KaK MEXaHU3Mbl pabOThl OPraHOB
BbIieneHus. OOpa3oBaHie MOYH Y YeIOBeKa

5.7

JIBm>keHue 4esoBeka: MbliieyHas cucteMa. CKelneTHble MBIIIB U uX padorta. CTpoeHue u
TUIIBI COETUHEHUS KOCTEN

Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XU3HU Ha 3emite

6.1

OpomononHas reopust Y. Jlapsuna. [Ipeanocsiiki BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb 1
Hay4dHas JnedarenbHocTs Y. JlapBuHa.

JBuxyniue cuibl 3Botonuu BuoB 1o Y. Jlapuny (BbICOKast ”THTEHCUBHOCTh Pa3MHOKEHHUS
OpPraHU3MOB, HACJEICTBEHHAs U3MEHUYMBOCTh, OOpb0a 3a CyIeCTBOBAHUE, ECTECTBEHHbIN U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTnaeckoit Teopun sBomonnu (CTI). HeliTpansHas TeOpHs SBONIOIHH.
CoBpemMeHHasi  3BOJIIOLIMOHHAs  Ouojorusi. 3HAU€HUE HBOJIOIMOHHOW TEOpHUH B
(GbOopMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUpa

6.2

[Tomymsiuust Kak »JeMEHTapHas eAWHMLA HBOMOLMHA. COBPEMEHHBIE METOJbI OLEHKU
FeHETUYECKOTO Pa3HO00pa3usi U CTPYKTYpbl Homysiiuid. IsmeHeHue reHo¢doH 1a MOMYJIsIHH
KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH I'€HETUUECKOro paBHoBecus Jx. Xapau,
B. Baitn6epra.

OnemeHTapHble (AKTOpPhl (ABWXKYIIME CHIJIBI) SBOJIOUMH. MyTalMOHHBIA TIpoIiecc.
KomOuHaTtuBHas u3sMeHUUBOCTh. [[peiid TeHoB - cllydailHble HEHANpPaBICHHBIE U3MEHEHUS




4acToT ayuieied B momysanusix. Dddext ocHoBatens. Murpamuu. M30s1us mOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorHYecKas (PEmpoayKTUBHAS).

EctectBenHblIil 0TOOD - HarpaBisiiouii paktop sBosonun. opMbl ecTecCTBEHHOr0 0TOOpa:
JBIDKYIIUH, CTaOMIM3UPYIOLINH, pa3phiBatonuil (AM3pynTuBHEIN). [lomoBoi 0TOOD.
[TprcnocoONeHHOCT, OpPraHU3MOB KaK pe3yJlbTaT MHUKPOABOJIOUWU. Bo3HHKHOBEHUE
npucnocoOieHnii 'y  opraHu3MoB. Apomopdoszbl u  uamoamantauuu. I[Ipumepsr
MPUCTIOCOOICHUI Y OpraHu3MOB. OTHOCUTEIBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kputepum M cTpykrypa. BumooOpazoBaHHMe Kak pe3ylbTaT MHKPOIBOJIOIHU.
Wzomsiius - kimoyeBoil daktop BupooOpazoBanus. Ilytu u cnocoObl BUI00Opa3oBaHUs:
ajtornarpuieckoe (reorpaduyeckoe), CUMIIATPHUECKOe (IKOJIIOTHYECKOE), "MTHOBEHHOE"
(monummonau3anus, rudpuauzanus). JIuTerbHOCTh SBONIOIMOHHBIX POIECCOB.
Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp »BomOLMOHHONW OHOJOrMM B pa3paboTKe HAay4YHBIX METOJOB COXPaHEHUs
O6ropazHooOpasuss. MUKPOIBOIIOLHUS M KOABOJIOIHS MAPAa3UTOB U UX X035€B. MeXaHU3MbI
dbopMUpOBaHUS YCTONYMBOCTH K aHTUOUOTHKAM M CIIOCOOBI OOPHOBI C HEei

6.3

Mertobl u3ydeHus: MakpodBotonuu. [laneoHToIornYeckre METOIbl U3YUEHUS SBOJIOLINH.
[Tepexomubie GOpMBI U PUIIOTCHETUICCKUE PSIBI OPTAHI3MOB.

buoreorpaduveckne MeTo 16l H3ydeHHs dBOJrOIMH. CpaBHEHHE (IIOpPHI U (hayHbI MATCPUKOB
¥ 0CcTpOBOB. bruoreorpadgudeckue oomactu 3eMirn. BUIBI-OHICMUKH U PEITHKTHL.
OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKUE METOAbl M3y4YEHHUS SBOIIOIHUH.
['eHeTHYECKUE MEXaHU3MBbI SBOJIIOIIMH OHTOT'CHE3a U TIOSIBJIICHUST YBOJIIOIIMOHHBIX HOBIIIECTB.
['oMonOruyHblE W aHAJIOTUYHBIC OpraHbl. PyIuMEHTapHbIC OpraHbl W aTaBH3MBbI.
MoJteKysIpHO-TEHETHYECKHE, OMOXMMHUYECKHE M MATeMAaTUYCCKHUE METOJbl H3YYCHHS
sBomonHK. ['omonornynbie reHbl. COBpeMEHHBIE METOABI MOCTPOSHUST (PUIOT€HETUYECKUX
JIepeBbEB. XPOMOCOMHBIE MYTAITUU U 3BOJIOIUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuiia) »Botonud. HeoOpaTUMOCTh SBOMIONMH. ANanTUBHAS
paauanus. HepaBHOMEPHOCTH TEMIIOB SBOJTFOIHH

6.4

Hayunble runoressl NPOUCXOXKACHUS >KU3HU Ha 3emie. AOHUOTeHe3 U MaHCHEepMHS.
JloHay4HbIe MPEICTaBICHUS O 3apOXKACHUM JKU3HU (KpeallmoHu3M). ['umnoTes3a nocTossHHOTO
caMo3apoXKJIeHUsl XKU3HU U ee ompoBepkeHue onsitaMu @. Penu, JI. Cnannanuanu, JI.
[Tactepa. ITporcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HEOPraHWYeCcKoM 3Boitonuu. [InanerapHas (reosiornyeckas) BOJIOLNS.
XuMHUecKas 3BOTIONHS. AOHOTeHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHHMUECKHUX.
Onpir C. Munnepa u I'. FOpu. O6pa3oBanue noaumepoB U3 MoHoMepoB. KoarepBatHas
runote3a A.W. Onapuna, runoreza nepBuyHoro OynpoHa JIk. XonjeiHa, reHeTHuecKas
runore3a I'. Memnepa. Pu6osumsr (T. Yex) u runmoreza "mupa PHK" V. I'mnbepra.
®opmupoBaHue MeMOpaH 1 BOZHUKHOBEHHUE ITPOTOKIIETKH.

Hcropus 3emnm u  MeToAel ee u3ydeHusa. VckomaeMple OpraHnyYeckHe OCTATKHU.
['eoxpononorust u ee wMeroabl. OTHocuTenbHass U aOCOJIOTHAs T'EOXPOHOJIOTHS.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUOJIBI, FTTOXH.

HavaneHble 3Tanbl opraHnydeckod sBomonuu. [losBieHHE M 3BOMIOLMS NEPBBIX KIETOK.
Opontonus MerabonuizMa. Bo3HukHOBeHME NepBbIX dKocHcTeM. CoBpeMeHHbIE MUKPOOHBIE
OMOIUIEHKM KaK aHajor MepBbIX Ha 3emuie coobmiectB. CtpomaronuTsl. IIpoxapuors u
JYKapHUOTBHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTreHe3). DBOJIOLMOHHOE IMPOUCXOKIACHHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX T'PYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3TaITbl BOJIONNH BBICIINX pacTeHunil. OcHOBHBIE apoMoph 036l pacTeHui. Bbxos
pacTeHuii Ha cyy. [losiBjIeHHe CIOPOBBIX paCTEHHMH U 3aBOE€BaHME UMU cylin. CeMeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.




OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Benpackast ¢ayna. KemOpuiickuii B3pbhIB - TOSIBJICHHE COBPEMEHHBIX THIIOB. llepBbie
XOpAOBbIE )KUBOTHBIE. JKU3HB B BO/Ie. DBOIOLNHMS T03BOHOYHBIX. [Iponcxoxaenue ampuomii
u pentiiuit. [TpoucxoxaeHrne MICKOMUTAIIUX U NTUIL. [IpuHIu KiroueBoro apomopdosa.
OcBoeHne 6eCrO3BOHOYHBIMU U IO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3eMiie MO 3paM U MEepUoJaM: apXeu, mpoTepo30ii, Maaeo30i, Me3030,
KaiiHO30#. O0Ias xapakTepUCTUKa KJIMMaTa U reoJoru4yeckux mporeccos. [losBnenue u
pacuBeT XapaKTePHBIX OPraHU3MOB. YTIe00pa30BaHUeE: ero YCIOBUS U BIMSHUE HA Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBble BBIMUPAHHS - 3KOJOTMYECKUE KpHU3UCHI mpouuioro. IlpuuuHbl M ciaeactBus
MaccOBbIX BIMUpaHUi. COBPEMEHHBIN KOJIOTUYECKHIT KPU3HUC, €r0 0COOCHHOCTH

6.5

Paznenel u 3aaun anTpornosoruv. Meronpl anTponosiorud. CTaHOBICHHE IPEACTAaBICHUH O
IPOUCXOXKAEHNUN YesoBeka. COBpeMEHHbIE HayUHbIE TEOPUU.

CxonctBo  yenmoBeka € OKMBOTHBIMHM. CHCTeMaTH4YeCKOE  IIOJIOKEHHE — UelloBeKa.
CBHIETENhCTBA CXOJCTBA YEJOBEKA C JKMBOTHBIMHU: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
sMOpHoIoruyeckue, GU3noI0ro-oOMoXuMHIecKue, nopeaeHueckue. OTiInuus 4eaoBeka OT
KUBOTHBIX. [IpAMOXOXKJE€HHME M KOMIUIEKC CBA3aHHBIX C HHUM IIpU3HaKoB. Pa3Butue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHAIBHOM CUCTEMBI.

JBmwxymme cuibl (pakToOpbl) aHTPOTOreHe3a: Ononorndeckue, conuanbabie. COOTHOIIEHNE
OMOJIOTMYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOI'€HE3E.

OcHOBHBIE CTa U AHTPOIIOreHEe3a. ABCTPAJIONUTEKH - ABYHOTHE MpeaKu Jitojael. Uenoek
yMeJbli, IepBble U3rOTOBJIECHUS OpYIUi Tpyaa. UenoBek NpsAMOXOISAIIMNA U MEPBbII BBIXO]
monet  3a  mpenenbl  Adpuku.  UYenmoek relenbOeprckmii - oOmmi  mpeaok
HEaHJIePTAJIbCKOTO YEJIOBEKa M YelIoBeKa pasyMHOro. YesloBek HeaHJepTalbCKUN KaK BUJ
JIOZIe XOJOMHOTOo KiMMaTa. YenoBeK pa3yMHBIM COBPEMEHHOrO THIIA, JEHHUCOBCKHM
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenienaMu AQpukH.

OBOJIOLUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBbI OTOOp B MHOMYNALMSIX 4YEJIOBEKa.
MyTtauuoHnHsli npouecc U noauMopdusm. [lomynsuonHbIe BOJIHBL, Jpei¢ TeHOB, MUTpaLus
1 "3¢dexT ocHoBarens" B MOMYJISAIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacbl. [loHsTHe o pace. bonbime pacel: eBporeoujHas (eBpasuiickas),
aBCTpaJIO-HErPOUIHAs (IKBATOpHAIIbHAS ), MOHTOJIOU THAA (a3UaTCKO-aMepuKaHCcKas). Bpems
U TYTH paccelieHus YejoBeka Mo IulaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. lIpucrnocoOiieHHOCTh 4YesloBeKa K pa3HbIM  YCIIOBUSM
OKpyKatomiel cpeabl. Bnusinue reorpadudeckoii cpensl 1 apeiia reHoB Ha MOP(OIOTHIO U
(bu3HO0NIOTHIO YeIoBeKa

OKOCHCTEMEI U MpUCymue UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3anaun 3xostorun. CBsA3b SKOJIOTHH C IPYTUMU HayKaMH.

Mertoap! skonorun. IloneBbie HaOmMOnEHUS. DKCIEPUMEHTHI B SKOJIOTUHU: MPUPOJIHBIE U
nabopaTtopHble. MojenupoBaHie B OSKOJOTMU. MOHHUTOPUHI OKpY’KAaloIIed Cpempl:
JIOKaJIbHBIN, PETHOHAIBHBIN U TI100aIbHBIN

7.2

Okonoruyeckre  (akToppl M 3aKOHOMepHOCTHM MXx  jeictBus. Kiaccudukarnus
9KOJIOTHYECKUX (DaKTOpOB: al0umoTHYeCKHe, OMOTHYEcKHe, aHTpororeHHsie. OOmue
3aKOHOMEPHOCTH JEUCTBUS dKoyornuyeckux akropos. IlpaBuno wmuunumyma (K.
[mpenrens, 10. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢paktopsl. CBeT Kak 3KoJoruueckuil gakrop. JleiictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIbl PACTEHUH U KUBOTHBIX I10
OTHOLIEHHIO K cBery. CurHanbHass poab cBera. Doromepuonnsm. TemmepaTypa Kak
sKoJiornueckuii (paktop. JledicTBue TemrepaTypbl Ha OpraHu3Mbl. [lOWKWIOTEpMHBIE W




rOMONOTEpPMHbBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxnocts Kak 3konmorudeckuit ¢akrop. [IpucmocobneHus: pacTeHud K MOAIEPIKAHUIO
BojHOro Oananca. Knaccudukanus pacteHuil mo otHomeHnuto k Boxe. IlpucnocoGnenus
KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEXHUMA.

Cpenbl oOMTaHMsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, IOYBEHHAs, TIyOMHHAS
MOJNIOYBEHHAs, BHYTpHOpPTraHu3MeHHast. PU3HKO-XMMUYECKHEe 0COOCHHOCTH CpeJl OOMTaHuUs
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

Buonornveckue putmbl. BHemnue u BHyTpeHHUE pUTMbl. CYyTOYHBIE U TOJUYHBIC PUTMBIL.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHU JKU3HH.

XKuznennsie popmel opranuzmoB. llonstie o >xu3HeHHOW ¢opme. JKu3HEHHBIE (OPMBI
pacTeHUii: NepeBbsl, KyCTapHUKU, KyCTApHUYKH, MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TPABBI.
KuzneHnsie GOpPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3poOHOHTHI. OcobeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIWS,
XUIIHAYECTBO, CcUMOMO3 u ero Qopmbl. [lapasutusMm, Koomepamusi, MyTyallu3M,
KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxjeOHHuYecTBO). Herpoduueckne B3aMMOACHCTBUS
(Tonmmueckue, dpopudeckue, dhadbpuyeckue). 3HadyeHHE OMOTUYECKUX B3aWMOJCUCTBUN IS
CYIIIECTBOBAHMS OPTaHNU3MOB B cpejie ooutanus. [[pHHIMT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHYECKUE XapaKTepUCTUKU momyssiiuu. [lomynsamus kak Ouonoruyeckas cucTema.
Ponw HEogHOpOAHOCTH Cpenbl, GU3HYECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTUU BUIOB B
(GOpMHUPOBAHUHM TMPOCTPAHCTBEHHON CTPYKTYyphl monyssauuii. OCHOBHBIE IOKa3aTeIn
MONYJSILUN: YUCIECHHOCTb, INIOTHOCTh, BO3PACTHAsA U IOJIOBASI CTPYKTYPA, POKIAEMOCTD,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.

DKoJloruyeckasi CTpykrypa nonyisiuud. OLieHKa 4YHMCICHHOCTH mNonyiasauuu. JnHamuka
NONMYJSIUUA U €€ peryisuus. buoTuyeckuil moTteHuuan nomyiasanuu. MonaeaupoBaHue
JUHAMUKU Tomynsinuu. KpuBble pocTa YMCIEHHOCTH Nonyisiuuu. KpuBble BbDKMBaHUS.
Perynsitiust 4ucieHHOCTH TOMYJSIIUI: pOJib (aKTOPOB, 3aBUCAIIUX W HE 3aBUCSIIUX OT
TUIOTHOCTU. DKOJOTHYECKHUE CTpaTeruu BUAOB (r- U K-cTparerun).

[TonsitTue 00 »dKojormyeckod Huiie BUAa. MecTooOutanue. MHOroMepHas MOJIEIb
skosornyeckor  HumM  Jk.M.  XarumHcoHa. Pa3mepsl  OKOJIOTMYECKOW — HUIIM.
[ToTreHIManbHas ¥ peaiIn30BaHHAS HUILIN.

Bun kak cucrema nonynsuuid. Apeansl BUIOB. BHUIBI M HMX KU3HEHHBIE CTpPATErHH.
3aKOHOMEPHOCTH TIOBEJEHHWS M MUTpalldid >KUBOTHBIX. buoiormdyeckne WHBa3uU
YyKEPOJHBIX BUJIOB

7.4

CoobmecTBa opranu3mMoB. buoieHo3 u ero crpykrypa. CBs3u MeXIy OpraHH3MaMu B
OuoreHose. DxocucteMa Kak oTKpbiTas cucreMa (A./[x. Tencnn). @yHKIIMOHATBHBIE OJIOKU
OpPraHU3MOB B 9KOCHCTEME: MPOYLIEHTHI, KOHCYMEHTHI, peAyLIeHThl. Tpoduieckrue ypoBHHU.
Tpoduyeckue nenu u cetu. Abrorudeckue 6J10Ku 3kocucTeM. [I0UBBI ¥ WITBI B 3KOCHCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeNN SKOCUCTEMBbI. buomacca u mpoaykuus. DKOJIOTHYeCKUe MHUPaMUIbl
quces, OMOMacChl U SHEPTUH.

HanpapneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKleccHH. [lepBrUHbIE U BTOPUYHBIE
CYKIIECCUM U WX IPUYMHBI. AHTPOIIOTE€HHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coob1iecTBo. bropasHoobpasue u MoiHOTa KPyroBOpoTa BELIECTB - OCHOBA YCTOWYUBOCTU
cO001IeCTB.

[TpuponHbie 3KOCHCTEMBI. AHTPOINOI€HHBIE 3KOCHCTEMBI. ATPO’KOCHCTEMA. ATPOIEHO3.
Pa3znnuns Mex 1y aHTpOIIOT€HHBIMH U IPUPOJIHBIMH SKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢uopa u dayHa.
CuHaHTponU3alUs TOPOJACKON ayHbl. buojormueckoe M XO3sMCTBEHHOE 3HAYCHHE
arposKocucTeM U ypOO3KOcHCTEM. 3aKOHOMEPHOCTH  (OPMHPOBAHUS  OCHOBHBIX




B3aMMO/JICUCTBUI OPraHU3MOB B SKOCUCTEMAX.

IlepeHoCc 3HEpPrUM © BEIIECTB MEXKIAY CMEXKHBIMUA JKOCHUCTEMAaMH. Y CTOWYMBOCTH
OpraHMW3MOB, MOMYJSIUUHA K SKOCHUCTEM B YCIOBUAX €CTECTBEHHBIX U AHTPOIIOI€HHBIX
BO3JECHCTBUI

7.5

Buocdepa - obmeruianerapHas 000104YKa 3eMIIM, T/I€ CYLIECTBYET WJIM CYIIECTBOBAJa
*u3Hb. Yuenue B.M. Bepnanckoro o 6uocdepe. Obaactu 6uochepsr u ee coctas. XKupoe
BEIIECTBO OMOChEphI U ero HyHKIIHH.

3aKOHOMEPHOCTH CyIIecTBOBaHUs Onocdepbl. OcobeHHOCTH Onocdephl Kak TII00aIbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouoctepe. KpyroBopoTel Bemects U
OMOreoXMMHYECKHE ITUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBieHUH B Orocdepe.
3onansHOCTh OMochepsl. [lonsTre o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIC
jieca, CMEIIaHHbIe U IIWPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI, IyCTHIHU, TPOIUYECKHE
Jeca, BbICOKOrophs. Kinmar, pacTUTENbHbBIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa v QYHKIHS )KUBBIX CHUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMana U OnocqepHbIx

byHKUIMMA

7.6

DKOJIOTUYECKHEe KPU3UChI W WX MPUYMHBL. BosmelicTBue dyernoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3YyIIHON cpeapl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa NOYBEHHBIX pecypcoB. 3meHeHue
KJIUMaTa.

AHTpPONIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIHLHOTO
U KUBOTHOro Mupa. OCHOBHBIE MPHUHIMIBI OXpaHbl mpupoasl. Kpacueie kauru. Ocobo
oxpansiemble ipupoiHbie Tepputopuu (OOIIT).

Bboranunueckue caipl ¥ 300J0THUYECKHUE MTAPKU.

OCHOBHBIE TIPUHIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA W MPHUPOJLL. PanmonansHOE
IPUPOJIONIOIB30BaHNE M COXPAHEHUE OMOJIOrMUYECKOr0 pa3HO00pazus 3eMiu




