MUHUCTEPCTBO IIPOCBEILEHHUS POCCUNCKOY ®EJEPALIIU

MHWHHUCTEPCTBO OBPA30OBAHUSA 1 HAYKHU ITIEPMCKOI'O KPAS

YIIPABJIEHHUE OBPA3OBAHUSA AIMUHUCTPALIUU TIEPMCKOI'O
MYHHUITUIIAJIBHOT'O OKPYT A ITIEPMCKOI'O KPASI

MAQY «IlnaTomMHCcKas CpefAHss MKOoJ1a»

COI'VJIACOBAHO
3ame Jupekropa nno YBP

/Hexpacosa JI.W./

IIpoTokon cornacoBanust Ne273 ot 28 aBrycra 2026 r.

PABOYAS ITPOTPAMMA
yueOHoro npeamera «buosiornsi. ba3oBblii ypoBeHb»

1 obyuarornuxcs 10 — 11 kmaccos

[Inaromuno, 2026



[Ipu pa3pabotke mporpamMMbl MO OHMOJOTMU TEOPETHUECKYI0 OCHOBY IS
OmnpeNeNieHusl TOJAX0J0B K (OPMHPOBAHHUIO COJIEpkKaHUS y4deOHOro mpeaMera
«buonorus»  cocraBmwiu:  KOHueNntyalbHble TonoxkenHuss DPrOC COO o
B3aMMOOOYCIIOBJIICHHOCTH  LIEJNE€H, COJEpXkaHUs, pe3yJbTaToB OOYydYEeHHS W
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENAX U
NPUHIIMIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit denmepammu, a TakkKe TOJTOKEHUS O
crienuprke OMOJIOTHH, €€ 3HAYCHUH B TO3HAHUU KUBOU MPHUPOABI U 0OECIeUECHUN
CYIIECTBOBaHUS uenoBeueckoro oOmiectBa. COMTacHO Ha3BaHHBIM IOJOKCHHSIM,
ompeieNIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma 1o Ouosiorun Aa€T NpPEACTABICHHE O Uensx, 00 oOuei
cTpareruu OOy4YeHMs, BOCIUTAHUS U Pa3BUTUSA OOYYaIOIIMXCA CPEICTBAMHU
ydeObHoro mpenmera «buomorus», omnpenenser o00s3aTENBHOE PEAMETHOE
colepKaHWe, €ro CTPYKTypy, pachpeleleHne 1o pa3ienaMm W TeMmaw,
PEKOMEHIYEMYIO TOCIIEIOBATENIbHOCTh M3YyUEeHHsI Y4eOHOro Marepuana ¢ y4éTom
MEXIIPEAMETHBIX M BHYTPHUINPEIMETHBIX CBf3€H, JIOTUKH 00pa30BaTEIbLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEW 00yUaroIIuXcsl.

B mporpaMmme mo OuHOJIOTMHM TaKXKe€ YUYUTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM  JINUHOCTHBIM, METANpPEIMETHBIM U TIPEIMETHBIM pe3yjbTaraM
oO0yueHuss B  (OPMUPOBAHMU OCHOBHBIX BHAOB Yy4eOHO-TIO3HABATEILHOMN
NeATeIbHOCTH/yUeOHbIX JEUCTBUN O0O0ydYaronuxcsi MO OCBOEHUIO COJEpKaHus
OMOJIOrMYecKOTr0 00pa3oBaHusl.

B nporpamme no 6uosioruun (10—11 kimaccel, 6a30BbI YPOBEHB) peaIM30BaH
NPUHIUMI TIPEEMCTBEHHOCTH B W3yYEHHWH OWOJOTHWH, Onaromaps d4emMy B Hed
NpOCMATPUBACTCSl  HANPABJICHHOCTh HA Pa3BUTUE 3HAHUH, CBSI3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpHMEHTAIMH JTUIHOCTH, SKOJOTUIECKOTO MBIIIICHHS, TPEACTABICHUI O 3I0POBOM
oOpaze XM3HM U OepexHbIM OTHOIIEHHEM K OKpYXKalolled MpUPOJHOU cpele.
[TosToMy Hapsimy ¢ u3zydeHuem oOIIeOMOTIOTMYECKUX TEOPHUil, a TakKe 3HAHWM O
CTPOCHHHU JKMBBIX CHCTEM PA3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOTUM YJIeJI€HO BHUMAaHHE HCIIOJIH30BaHUIO
MOJIYUYECHHBIX 3HAHUW B MOBCEIHEBHOM KU3HM JIJIsl PEUICHUS] MPUKIAIHBIX 33]1a4, B
TOM 4YHCIe: NPO(UIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN YENOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHMUS IKOJIOTHYECKH
1EeJecOO0pa3HOro TMOBEJEHUST B OKpYyXalouled MpUPOJHOW cpele, aHaau3a
BIIUSHUS XO3SMCTBEHHOM JESITEIHLHOCTH YEJIOBEKAa HAa COCTOSTHHUE NPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. YCWJICHHE BHUMAaHUS K MPHUKIAJTHOW HAMPaBICHHOCTH
y4eOHoro mnpeaMera «bHOOrus» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUCHHS
YCJIOBUHM JJIsl PEIICHHs] OJHOW M3 aKTyallbHBIX 3a71a4 IIKOJIBHOTO OHOJIOTUYECKOIrO



oOpa3oBaHusi, KoTopas nmpeamnoyiaraeT ¢GopMHUpOBaHHE Yy  OOyYaromuxcs
CIIOCOOHOCTH  aJanTUPOBAThCA K M3MEHEHUSIM JIMHAMHYHO DPa3BHBAIOIIETOCS
COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOmero oOpa30BaHUS 3aHUMAET BaXHOE
mecto. OHa obecrneunBaeT (HOopMHpOBaHHE y OOYYAIOIIUXCS MPEJICTABICHUN O
HAYYHOW KapTUHE MHUpa, pacuiupsieT U 0000IIaeT 3HaHUA O KUBOW Mpupoje, eé
OTJIMYUTEIbHBIX MNPU3HAKAX — YPOBHEBOW OpPraHU3allid M 3BOJIIOLUH, CO3AaET
yCIOBUSL  JUIsi:  TIO3HAHUST  3aKOHOB  JKMBOW  TpUpoJbl,  GOpPMUPOBAHUS
(yHKIIMOHATBLHON TPaMOTHOCTH, HAaBBIKOB 370pOBOTO M Oe3omacHoro obOpasza
KU3HU, SKOJIOTUYECKOTO MBIIIJIECHUS, [ICHHOCTHOTO OTHOUIEHUS K YKUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe Il PEIICHUS BOCIUTATEIBHBIX U
pa3BUBAIOIIMX  337ad  CpPEIHEro  oO0miero  oOpa3oBaHUs,  COLMATU3AIIU
obOyuaromuxcs. M3yuenune Ouonoruu obGecreunBaeT yciaoBUs ISl GOpMUPOBAHUS
UHTEIUICKTYANbHBIX, KOMMYHHKAIIMOHHBIX Y  WH(POPMAIMOHHBIX  HABHIKOB,
ACTETUYECKOW KYJbTYpbl, CHOCOOCTBYET WHTErpaluuy OHUOJIOTMYECKUX 3HAHUU C
NPEICTABICHUAMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHbIC TMONOXKEHHS O TpPEIHA3HAUYCHUU Y4YE€OHOTO MpeaMera
«buonorus» COCTaBWIM OCHOBY JUISi ONpEACNICHUs TMOJAXOJI0B K OTOOpy U
CTPYKTYpPUPOBAHHIO €ro COJEp)KaHusl, MPEACTABICHHOIO0 B MporpaMme Mo
OMOJIOTHH.

Ot10op conepxkanust ydyeOHOTO Tpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH € MO3ULUUH KyJIbTypOCOOOpPAa3HOr0 MOAXOJa, B COOTBETCTBUU C
KOTOPBIM O0O0ydaroniuecs: TOJKHbI OCBOWUTh 3HAHUS M YMEHHS, 3HAUUMBIC IS
dbopMupoBaHus OOIIEH KyJIbTYpPBl, OIpPEACIAIONINE aaeKBAaTHOE IIOBEICHHE
YEJIOBEKa B OKPYXKaloIleW MPUPOIHON cpelie, BOCTpEOOBaHHBIE B TMOBCEIHEBHOM
KU3HU M TIpaKTU4YecKoul aesTenbHocTH. Ocoboe MeCTo B ATOM CHCTeME 3HaHUM
3aHUMAIOT JIEMEHTHI COJICPKaHHUs, KOTOPHIE CIy>KAaT OCHOBOU Jyisi (hOPMUPOBAHUS
NPEICTAaBICHUA O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTHHE MuUpa U
IEHHOCTHBIX ~ OpPHUEHTalUSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHM3allH
OMOJIOrMUecKOoro 00pa3oBaHusl.

CTpyKTypupOBaHUE COJIEpkKaHUS Yy4yeOHOro maTepuaia B Iporpamme IO
OMOJIOTMM OCYILECTBJICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYEHHsI 3HAHUI 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX >KMBOM MPUPOJBL, O €€ YPOBHEBOW OpraHMU3allvy U
ABOJIIONMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOTO npenmera «bruonorus»
BBIJICJICHBI CIIEYIOLINUE COJeprKaTeibHble TUHUM: «bruonorus kak Hayka. MeTojsl
HAay4yHOro mno3HaHus», «Kierka kak Ouonoruyeckas cucremayn, «OpraHuzM Kak
ouonoruueckas cucrema», «CucreMa U MHOTOOOpa3ue OPTraHUYECKOTO MHUpPay,
«OBOJIIOIHSI YKUBOUW MPUPOIBD, « IKOCUCTEMBI U MPUCYTITUE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHOTO mpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBJaZieHUEe  OOydYalolMMHUCA  3HAHUSIMH O  CTPYKTYPHO-(QYHKIMOHATHHOMN
OpTaHu3alldd JKUBBIX CHUCTEM Pa3HOr0 paHra W MNPUOOPETCHHE YMEHHM
UCMOJIb30BaTh 3TH 3HAHWS MJISI TPAMOTHBIX JEMCTBUM B OTHOLIEHUU OOBEKTOB
KUBOU MPUPOJBI U PEHICHUS Pa3IMYHbIX KU3HEHHBIX MPOOIEM.

JlocTkeHue 1enu u3ydeHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM
YPOBHE 00€CNEUNBAETCS PELICHUEM CIIEIYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOIUMHCS CHCTEMbl 3HAHUN O OHOJIOTHUYECKUX TEOPHUsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBUIIAX, CIYXKAIIUX OCHOBOMU
st GOPMUPOBAHUSL TPEICTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METOJaX HAy4YHOTO MO3HAHUS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTAX KUBBIX
CUCTEM Pa3HOTO yPOBHS OpPTaHU3AIlMH, BBIJAIONIUXCS OTKPBITUSAX M COBPEMEHHBIX
HCCIICOBAHMAX B OHOJIOTHH;

dbopMupoBaHUe y O0OYydYarONIMXCsl IMO3HABATENbHBIX, WHTEIICKTYalIbHBIX H
TBOPYECKHUX CHOCOOHOCTEH B TMpoIlecce aHalu3a JaHHBIX O IMyTAX pPa3BUTHUA B
OMOJIOTMM HAay4YHbBIX B3IJIAJIOB, MAECH W MOAXOJOB K H3YUYEHHUIO >KHMBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHU3alInY;

CTaHOBJIECHHE Yy oOOydammmuxcs oOmerd KyJabTypbl, (yHKIMOHATHLHON
ITPaMOTHOCTH, Pa3BUTHUE YMEHUN OOBSACHITH M OLICHUBATH SIBICHUSI OKPYIKAIOIIETO
MUpa >KMBOW MPHUPOJbI HAa OCHOBAaHMM 3HAHUW U OIbITa, MOJYYEHHBIX IMpH
WU3YUYCHUH OMOJIOTHH;

dbopmMupoBaHne y OOydYaroOmUXCS YMEHUH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKMX 3HAaHUM B TMPAKTUUECKOW JESITENTbHOCTH YeNOBEKa, pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI U arpOOUOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IIO3HAHUSI YEIIOBEKOM >KHBOM
MPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOJIIO/IEHUS dTUYECKUX
HOPM IIPH NPOBEIECHUN OMOJIOTUYECKUX HCCIIEI0BaHUM;

OCO3HAHUE IICHHOCTU OWOJOTMYECKUX 3HAHUW JUIsi TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOU KyIbTYPHI, 171 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUSI;

npUMEHEHHe MPUOOPETEHHBIX 3HAHUN U YMEHUIN B MOBCEAHEBHOM >KU3HU IS
OIICHKHU TIOCJIE/ICTBUI CBOEH JEATEIbHOCTH MO OTHOIICHUIO K OKPYIKAIOIIEH cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIOACHUE MeEp MPODUIAKTUKH
3a00J1€BaHU.

B cucreme cpegnero obmiero oopa3zoBanus yueOHbIN npeamer «buonorusy,
u3y4aeMblii Ha 6a30BOM yPOBHE, SIBIISETCS 00513aT€IbHBIM YUEOHBIM MPEAMETOM.

Jlnst u3ydyeHust OMoa0Tur Ha 6a30BOM yPOBHE CpeIHEro 001ero o0pa3oBaHus
oTBouTCs 68 vacoB: B 10 kmacce — 34 ygaca (1 gac B Hemento), B 11 kmacce — 34
yaca (1 yac B Hezento).



COILEP KXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorusa kak Hayka. CBs3b OMOJIOTUM C OOILIECTBEHHBIMU, TEXHUUECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, (uiiocoduei, STUKOM, SCTETUKONW W MPaBOM.
Ponp Ouonornu B (QOpMUPOBAaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MUpA.
Cucrtema OMOJIOTHUECKUX HAYK.

MeTtoibl O3HAHUS KUBOU MPUPOABI (HAOMIOEHUE, SKCIEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccupukalus, MOJIETUPOBAaHUE, CTAaTUCTUYEecKas oOpaboTka
JTAHHBIX ).

JdemoncTpanmu:

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

Tabmutel 1 cxembl: «MeTo bl TO3HAHMS KUBOU MPHUPOIBD).

JlabopaTopHbIe U MpaKTHYIEeCKUE PadOThI:

[Ipaktuyeckass padora Ne 1. «Mcmonb3oBaHue paziIvYHBIX METOJOB IIPHU
U3y4eHUU OMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otauyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpPraHU3AlUUA OMOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIA, TKAHEBBIM, OPTAaHU3MEHHBIN, MOIMYIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTUYECKU), OUOChEepHBI.

JdemoHcTpanum:

Tabnuibl u cxeMbl: « OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHU3aluU
KUBOU TIPUPOIBD.

OGopynoBanue: mojaenb Moiekyisl JJHK.

Tema 3. XuMH4YeCKHIl COCTAB H CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KIETKA. XHUMHUYECKHE DJIEMEHTBhI: MAaKpOA3JIEMEHTHI,
MHKpPO3JIEMEHTHL. BoJa 1 MUHEpaNbHbBIE BEIIECTBA.

@OyHKIMA BOJABI W MHMHEPAIbHBIX BellecTB B KieTke. [loanepskanue
OCMOTHYECKOTO OalaHca.

benku. CoctaB u cTpoeHne OEIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIIOTHL. AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOW MOJEKyabl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHMHUYECKHE CBoicTBa OenkoB. buonorunueckue
byHKIMN OENKOB.



depmeHThl — Ouonornyeckue Karaiauzaropel. CTpoeHue (epmeHTa:
aKTUBHBIA 1EHTp, cyOcTtparHas cneunpuyHoctb. Kodepmentsl. Buramussl
Otnnyust GepMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOPOB.

VYrneBoapl:  MoHocaxapuabl  (TJIOKO3a, pubo3a U A€30KcHpu003a),
nucaxapunbl  (caxapo3a, JIaKTO3a) M ToJIMcaxapuabl (Kpaxmani, TJIUKOTEH,
HEeJUTI0103a). bromornyeckre QyHKIMKU YTIE€BOJIOB.

Jluruaer:  Tpurnuuepuabl, dochonunuasl, crepouabl. ['mapoduibHO-
runpodoOHbie  cBoiicTBa. buonmormueckue Qynkiuu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OCIKOB U JIMMHJIOB KaK UICTOYHUKOB YHEPTHUHU.

Hyxneunoseie kucnorel: JIHK wu PHK. Hyxkneotuasr — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u Qynkuuu JHK. Crpoenue u gpynxuun PHK.
Bunet PHK. AT®: crpoenue u ¢pyHKIUM.

[{utonorusi — Hayka o kierke. Kierounas Teopusi — npuMep B3auMOICHCTBUS
uzeil u (akToB B HAYYHOM IMMO3HAHUU. METO/Ibl U3YUEHHUs KIETKH.

Knerka xak 1enoctHass >kuBasi cuctema. OOIIMe TMPU3HAKK KIETOK:
3aMKHyTas HapyHas MemOpana, mosekysbl JJHK kak reneruyeckuii ammapar,
cUCTeMa CHHTe3a Oelka.

Tunel KJIETOK: »JyKapuoTHUecKas © Tnpokapuotuueckas. OcoOeHHOCTH
CTpOCHUS TMpoKapuoThdeckod kieTku. Kierounas crenka Oaktepwmii. CTpoeHHe
AYKaApUOTUYECKOW KIETKH. (OCHOBHBIE OTJIWYMUS PACTUTEIBHOM, XHUBOTHOW H
TpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, WX
¢bynkuuu. [Tnasmatudeckas memOpana, e€ cBoiicTBa U GpyHkiuu. [{uromnazma u eé
opranouabl. OnHomeMOpanubie opraHounbl kietku: OIIC, ammapar ['ombmxwu,
nn30coMbl.  [1oayaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHIPHUH, IUIACTHUIBL
[Ipoucxoxaenne MUTOXOHApUN U Mactula. Buabl mnactun. HememOpaHHbIe
OpraHou/Ibl KIJIETKU: PpHOOCOMBI, KJIETOUYHBIM LIEHTP, UEHTPUOJIU, PECHUUYKH,
KryTUkd. OYHKIIUM OPTaHOUIOB KIETKH. BKIIroueHwUs.

Anpo — perynartopHbii neHTp kiaetku. CTpoeHue siapa: sijaepHas 000104Ka,
KapuoIuia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BELIECTB B KIETKE.

JdemoncTpanmum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. neiinen, P. Bupxos, JIx.
Yorcon, ®©. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «Pacnpenenenne XUMHUYECKMX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacrpenenenrne XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOIEH.

Tabnuubl u cxembl: «llepuonnueckas TabnuLa XUMUYECKUX DIIEMEHTOBY,
«CrtpoeHne MoJeKybl BoJby, «bruocunres 0enka», « CTpoeHue MOJIEKY bl OenKay,
«Crpoenme ¢epmentay, «Hykneunossie kucnotel. [JHK», «CtpoeHne momnekyisl



AT®», «CtpoeHue 3yKapHUOTHUECKOW KIETKW», «CTpOEHHE MKUBOTHOU KIIETKW,
«CtpoeHne pacTuTenbHOU KIEeTKn», «CTpOoeHUE MNPOKAPUOTUUYECKOU KIIETKI,
«Ctpoenue sifipa KIETKW», « YTIEBOb, «JIumuabn.

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOpyJOBaHUE Jisi MPOBEACHUS
HAOJIIOACHUM, M3MEpPEHUH, HKCIEPUMEHTOB, MHUKPOIpENnaparbl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUAJIbHBIX KIETOK.

JlabopaTopHbIe U MpaKTHYECKUEe PadOThI:

JlaGoparopuass pabota Ne 1. «M3ydyeHwe KaTadTuTUUECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUIa3bl WIHM KaTalla3bl)y.

JlaboparopHass pabota Ne 2. «M3yueHue CTpOEHHS KIETOK pPaCTEHUH,
KUBOTHBIX M OakTepuil MmojJ MHKPOCKOIIOM Ha TFOTOBBIX MHUKpOIpEenaparax M Hx
OTIMCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOmMeH BemiecTB, Wid MeTabonu3M. AcCUMWISIUS (IUTaCTUYECKUH OOMEH) U
JTUCCUMWIIAIINSA (PHEpPreTHUecKuid oOMeH) — JBE CTOPOHBI €IMHOTO Ipoliecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHUS BEUIECTB U JHEPrUM B MOHUMAHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpo(dHBIN U rereporpodusiii. Ponb depmeHToB
B 0OMEHE BEIIIECTB U MPEBPAICHUN YHEPTHH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas a3l (¢oTocuHTe3a. Peakuumn
dbortocunteza. DhPeKTUBHOCTL (HOTOCHHTE3a. 3HAUYCHHE (POTOCHUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycimoBuii cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI TTOBBIIMICHUS €TI0
NPOAYKTUBHOCTH Y KyJbTYPHBIX PaCTEHUIA.

XeMOCHHTe3. XEeMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS
KU3HU Ha 3emJie.

DHepreTuyeckuii oOMeH B KkieTke. PacrieruieHue BeIIEeCTB, BBIICICHHE U
AKKyMYJIUDOBaHHE DJHEPruM B KJIETKE. OTalbl 3HEPreTMYecKoro oOMeEHa.
I'mukonus. bpoxenue m ero Buabl. KuciaopogHoe OKHCIEHHE, WIU KJIETOYHOE
JbIXaHHE. OxucnurenbHOe dbochopunupoBanue. OddexTuBHOCTH
PHEPTETHYECKOTO OOMEHa.

Peakniun wmarpuuHoro cuHTe3a. ['enHermueckas wuHbopmarms u JIHK.
Peanuzanusi reHetudyecko uHPopManmu B KieTke. ['eHeTHUecKuil KOO M €ro
cBoiictBa. Tpanckpuniusi — matpuunbii cunte3 PHK. Tpancnsuus — 6uocunTes
Oenka. Ortambl TpaHchsiuu. KogupoBanue aMuHOKHUCIOT. Pons pubocom B
ouocuHTese Oenka.

Hexnerounsie ¢popmbl xu3Hn — BUpYyChl. McTtopus otkpeitus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHHMS M JKU3HEHHOIO LMKIAa BHPYCOB.
bakrepuodaru. bone3nu pacteHuid, >KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc nmmynonedunmra yenoeka (BUY) — Bo3Oynurens CIIM/da.



OOpaTtHast ~ TpaHCKpUIIIUs, peBepraza W  uWHTErpasa. lIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanmu:

[Toptpersl: H. K. Konbuos, 1. . UBanosckui, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «Tumbl muTaHus», «Metabomuzm», «MHUTOXOHIPHUIY,
«DJHepreTuyeckuii oOMen», «Xmopormiact»y, «Potocunres», «Crpoenue JIHK»,
«Crtpoenne u QpyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenka», «l'@HeTUYeCcKuil Koa,
«Bupyco», «bakrepuodarny, «Crpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
oakrepuodara», «Permkanus JJHK.

OOGopynoBanue: mopaenu-amminkamuu «Yasoenne JIHK u Tpanckpummmsy,
«buocunres 6enka», « CTpoeHue KIeTknw», Moaenb cTpykTypsl JJTHK.

Tema 5. Pa3mHoOKeHHe M MHAMBHAYAJIbHOE Pa3BUTHE OPIraHU3MOB.

Kneroynslii WK, WM JKU3HEHHBIM IMKI KieTku. WHTEepdaza m MuTo3.
[Ipouecce, mpotekaromue B uHTep(daze. Pemnukanms — peakuuss MaTpuyHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL
JurimonaHbIN u TraruIOVIHBIA XPOMOCOMHBIE HaOOPBHI. XpoMaTuisl.
[uTtosmornyeckne OCHOBBI  PAa3MHOXKEHHMST W WHAUBHIYAJIBHOTO  PAa3BUTHS
OPTraHU3MOB.

Henenue kinerku — muro3. Craaum muto3a. IIporecchl, mpoucxoasiine Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJTOTMYECKUN CMBICT MHUTO3A.

[Iporpammupyemasi rubenb KIETKUA — aromnTo3.

dopMBbl pa3MHOKEHHSI OPTraHU3MOB: Oecrojioe u moJjioBoe. Bumabl 6ecrnosioro
Pa3MHOXKEHHUs: [IEJICHHE HAJABOE, IIOYKOBAaHUE OJHO- WU MHOIOKJIETOYHBIX,
cropooOpa3zoBaHue, BereTaTUBHOE pa3MHOXkeHHe. McKyccTBEeHHOE KIOHHpPOBAHHE
OPTraHM3MOB, €0 3HAYEHUE JIJIs CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYUS OT OECHOJIOr0.

Meiio3. Craguu menosa. IIpouecchl, mpoucxoasdnMe Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunroep. bHOJIOTHMUECKHIT CMBICI H
3HAYEHHUE MEHO03a.

['ametoreHe3 — mpouecc oOpa3oBaHMsI TOJOBBIX KJIETOK y KUBOTHBIX.
[TonoBble »kene3bl: CeMEHHUKUM U siudHuKUA. OOpazoBaHHe U Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMeT (CIepMaro30M]l, SMIEKIeTKa) — CIEepPMAaTOreHe3 U OBOTEHES.
OCOOCGHHOCTH CTpPOEHUSI SIMIEKIETOK M crnepMaTo3ouioB. OIUI0I0TBOPEHHE.
[TapTenorenes.

NunuBunyansHoe  pa3BuTHe  (OHTOreHe3). OMOpPHOHAIBbHOE  pPa3BUTHE
(amOpuorene3). Dtanbl SMOPUOHATBHOTO PAa3BUTHS Yy TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHne, racTpytisiius, opraHorere3. IloctamOpuoHanbHOE pa3zBuTHE. THIIBI
NOCTAIMOPHOHATILHOTO Pa3BUTHS: MpsIMOe, Hempsmoe (JIWYMHOuYHOE). Briusinue



cpenpl Ha pPa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
ypOJCTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOTO pPACTEHHS: CTPOEHHUE
CEMEHH, CTAAUU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupl u cxembl: «DopMbl pasMHOKEHUS OpPTaHU3MOBY», «J[BoitHOE
OIUIOJOTBOPEHHE y [BETKOBBIX pacTeHui», «BereratmBHOE pa3MHOXEHUE
pactenuity, «Jlenenne wierku Oaktepuit», «CTpOoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii nukny, «Pemnukamus JTHK», «Mwurtosy,
«Metniosy», «Ilpsmoe u HenpsiMoe pa3BuTue», «l'ameToreHes y MIIEKONUTAOIIUX U
4eJI0BeKa», «OCHOBHBIE CTaMM OHTOTCHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKpOIIpenaparsl «CrniepmaTo3oubl
MJIEKOTIUTAIOLIETO», «SHUeKneTka MieKkonuTraronero», «KaprnoknHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIuIuKauus «JleneHue KIeTKu», MOJIENb
JIHK, Mmonens Metada3sHOM XPOMOCOMBI.

JlabopaTopHbIe U MpaKTHYIEeCKUE PadOThI:

JlaboparopHass pabotra Ne 3. «HaOmromeHue MuTO3a B KIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaATAX).

JlaGoparopHass pabora Ne 4. «M3ydeHue CTpOCHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPONpEnaparax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amauum reHeTUKU. VIcTOpUs pa3BUTHA I€HETHKU. POJib UTOI0TMN
U SMOpPHOJIOTUM B CTAaHOBIIEHMM T€HETHKU. Bkiaa poccuilckux u 3apyOe’KHbIX
y4EHBIX B pPa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TUOPUAO0JIOTHYECKU,
IUTOTEHETUUECKUM,  MOJIEKYJISIpHO-TeHeTHUeCckuii). OCHOBHBIE TE€HETHUECKHE
NOHATHS. | eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPELIUBaHUM.

3aKOHOMEPHOCTH HACIIEIOBAaHUSI NPU3HAKOB, yCTaHOBIEHHbIE I'. MeHnenem.
MoHoTHOpUAHOE CKpEIMBaHUE. 3aKOH eAuHoOoOpas3usi THOpPUIOB MEPBOIO
nokoJienusi. [IpaBuno goMuHHMpOBaHUS. 3aKOH pPacCHICIUICHUSI TPU3HAKOB.
I'unote3a ynctoTel ramer. [loaHOE M HEMOTHOE TOMUHUPOBAHHUE.

JurubpuaHoe  CKpeliMBaHUE. 3aKOH  HE3aBUCHUMOTO  HACJIEJIO0BaHUS
npu3HakoB.  lluTroreHernueckue - OCHOBBI  AUTUOPUAHOTO  CKPELIMBAHUS.
Anansupyrollee ckpemupanue. Vcnoib30BaHuE aHATU3UPYIOLIETO CKPEIIUBAHUS
JUISL OTIpEICIICHUS TEHOTHUMA 0COOu.

CueruieHHOe  HacienoBaHue mpuszHakoB. Pabora T. Moprana 1o
CLUEIUIEHHOMY HAaCIIeI0BaHUIO reHoB. HapylieHue cuersieHns reHoB B pe3ysbTare
KPOCCHHIOBEpa.

XpOMOCOMHAs TEOPHSI HACIEICTBEHHOCTU. [ €eHETUUECKUE KAPTBHI.



['enerrka mosia. XpOMOCOMHOE ONpeEAeTeHUE Moja. AyTOCOMBbI U MOJIOBBIE
XpoOMOCOMBI. ['oMoramerHole W TeTeporaMeTrHbie oOpraHu3sMbl. HacnenoBanue
MPU3HAKOB, CUEIUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHJIBI N3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOJIU(PUKAIIMOHHOW W3MEHYUBOCTHU. BapuallMOHHBIN psifi U BapUallMOHHAs KpUBas.
Hopma peaxkumn npusHaka. Konum4ecTBEHHBIE M KAauE€CTBEHHBIE NPU3HAKUM U UX
HOopMa peakiuu. CBoricTBa MOAU(DUKAIIMOHHON W3MEHUUBOCTH.

HacnencTBeHnasi, wiM TeHOTHUNHYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYHUBOCTh. Mello3 M TOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTallMOHHAss M3MEHYUBOCTh. Kiaccudukanus MyTanuil: TeHHbIE,
XPOMOCOMHBIE, TeHOMHbIe. HacToTa U MpuU4HHbI MyTanuil. MyTareHHble (hakTOpBL
3aKOH rOMOJIOTHYECKUX PSJIOB B HacieacTBeHHOM u3aMeHunBoctu H. . BaBuiogsa.

BnesnepHas HacIeaCTBEHHOCTh U U3MEHUHMBOCTb.

['enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YeJI0BEKa: T€HEATOTHUYECKUM, OJIM3HEIOBBIM, IIMTOTCHECTHYSCKAHN, OMOXMMHYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemeHHoe OIIPEAEIEHUE TeHOTHIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHWE, F€HOTUIUPOBAHHUE, B TOM YHUCJIE C MOMOIIbIO
[M11P-ananu3a. HacnencrBeHHble 3a0o0jieBaHUsI YENOBEKA: TEHHbIE OOJIE3HH,
00JIE3HN C HACJIEACTBEHHOM MpPeapacnoyioKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HH.
Comarnyeckne W reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpvHIMNBI
3I0POBOTO 00pasza JKU3HU, AUATHOCTUKH, MPODUIAKTUKY U JIEUCHUS TeHETUYECKUX
Oose3Hel. MenuKo-TeHETHYEeCKOe KOHCYJbTUPOBAHWE. 3HAYEHUE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAIICHUH U JEUCHUH TeHETUYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

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

Tabmumbt w  cxembl:  «MOHOTHOpUIHOE  CKpEIIMBaHHE U €ro
UTOTCHETUYECKAsi OCHOBa», «3aKOH pACIICIUICHUS W €ro IMUTOTeHETHYEeCKast
OCHOBa»,  «3aKOH  YHUCTOTBl  ramer»,  «JurubpumHoe  CKpeliuBaHUE»,
«uronornueckue OCHOBBI  JTUTHOPUHOTO CKpELLUBAHUAY, «Merno3sy,

«B3anmopeiictBue  almiieNibHBIX  T€HOB», «l'eHeTHueckne KapThl pPaCTECHH,
KUBOTHBIX U 4YeJoBeKa», «l'eHernka mona», «3aKOHOMEPHOCTHM HACJIEIOBAHMI,
CUEIUIEHHOTO C moJioMm», «KapuoTumbl dYenoBeKka M KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MoaudukanuonHas H3MEHYMBOCTHY, «HacnmemoBanue pesyc-
dakropa», «l'eHeTuka rpynn KpoBu», «MyTallMOHHAsT U3MEHUYUBOCTbY.
OOGopyaoBanue: Mojaenu-anuiMKauun «MOHOTUOPUAHOE CKpELIUBAHHEY,
«HemnomnHoe noMuHupoBaHue», «Jurnbpunnoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI M MuKpompenapar «Jlpozodwmnay (HOpma, MyTaIuu
(bOpPMBI KPBIILEB U OKPACKHU Teja), Tepoapuii «I'opoxX moCeBHOM.

JlaGopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGoparopHass pa6ota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKpEIIMBaHUs Yy AP030(UIIbI HA TOTOBBIX MUKpPOTpEnapaTax.

JlaboparopHas pab6ota Ne 6. «M3yueHne MOaUPUKAIIMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PsAa U BAPUALMOHHON KPUBOID).

JlaGoparopHast pabota Ne 7. «AHanu3 MmyTanuid y Apo30(duiabl HA TOTOBBIX
MHKpOTIpenapaTax.

[Ipaktnueckas padora Ne 2. «CocraBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OHMOTEXHOJIOTHM.

Cenekiusi Kak Hayka M TpOIECC. 3apOXKJICHUE CEJICKIMUA M JOMECTHKAIIUS.
VYuenne H. . BaBuinoBa 0 ILEHTpax MNPOUCXOXKIEHUS U MHOTO00pasus
KyJbTYPHBIX pacTeHuidl. LIeHTphl MPOUCXOXKIECHUS JOMAIIHUX KXUBOTHBIX. CopT,
opoJa, LITaMM.

CoBpeMeHHbIE METOJIbI CeleKIMU. MacCcoBbId M MHIWBUAYAIBHBIM OTOOPHI B
CENEeKIIMM pacTeHud u KUBOTHbIX. OlleHKa »KcTepbepa. bIU3KopoCTBEHHOE
ckpeniuBanue — WHOpuAWHT. Ywucras nuHus. CKpemMBaHUE YHUCTHIX JTUHHI.
['erepo3uc, unu rubpunnas cuia. HeponacTBeHHOe CKpelllMBaHWE — ayTOPUAUHI.
Otnanéunas rtubpuamzamuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIy4eHUE TOJUIUIONIOB. JIOCTIKEHMSI CENEeKIMU pPacTEeHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHosiorus Kak oOTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHEpus. OTambl
co3nanusi pexoMmOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uxkeHepus. Kiietounele KyabTypbl. MHUKpPOKIOHAIBbHOE PA3MHOKEHUE PACTEHUMU.
KitioHnpoBaHue  BBICOKONIPOAYKTHBHBIX  CEIbCKOXO3SMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYEeCKHE U JITHUYeckue  mpoonembl. [MO  —  TeHeTHYeCcKu
MOIU(UIIMPOBAHHBIC OPTAaHU3MBI.

JemoHcTpanmu:

[Toptpersi: H. W. BaBunos, WM. B. Muuypun, I'. J[. Kapneuenko, M. .
HBaHOB.

Tabnuubl U cxeMbl: KapTta «lLleHTpbl MPOUCXOXKIEHUS U MHOT000pasus
KyJbTYPHBIX pacTeHui», «Ilopoasl JOMAIIHUX >XKUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacrenumit»y, «Otnanénnas rudpuauzanus», «Pabotel akanemuka M. ®@. MBanoBay,
«ITonumnonnusa», «OO0BEKTBI OuoTexHOJOTUMW», «KilerouHble KyJabTypbl H
KJIIOHHpOBaHue», « KOHCTpyupoBaHHEe U NMEPEHOC TEHOB, XPOMOCOM.

OOGopyaoBaHUE: MYJISIKU IJIOJ0B U KOPHEIUIOAO0B AUKUX (GOPM U KyJIbTYPHBIX
COpTOB pacteHuid, repbapuii «CenbCKOX035iCTBEHHbBIC PACTEHUS.



JlaGopaTopHble 1 NpaKkTHYecKHe PadoThbi:

Okckypeusi «OCHOBHBIE METOAbI M JIOCTIDKCHHSI CEJIEKIMHM PACTCHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHY 10 CTaHIUIO, IUIEMEHHY IO bepmy,
COPTOUCIIBITATENIbHBI ~ y4acTOK, B  TEIUIMYHOE XO3SUCTBO, J1abOpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OHOJIOTHS.

[Ipennochiiku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPHUHU. BOJIIOLUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusiHue 3BOJIOLMOHHON TEOPUHM HA Pa3BUTHE
OWOJIOTHH U IPYTUX HAYK.

CBugerenbcTBa HBoMIONUH. [lanmeoHTonOrMueckue: MOCIeI0BaTEIbHOCTD
NOSIBJICHUST BHUJIOB B TNAJICOHTOJIOTMYECKOW JICTOMHCHU, TMEPEXOJHbIE (POPMBL
buoreorpaduyeckue: cxoacTBo u paznuuue ¢payH 1 GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA M pa3auyusi SMOPHUOHOB pAa3HbIX BHJIOB
N03BOHOYHBIX. (CpaBHUTENbHO-aHATOMHUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHBIE,
pYJUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHM3MOB HACJEACTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX NyTeH y BCex
OpTaHU3MOB.

OpomounoHHas teopusa Y. [apBuna. Ilpennocbulku BO3HUKHOBEHUS
napBuHU3Ma. JIBWXKyIIMEe CWIBl 3BOJIONMM BUIOB Mo JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE NPHU OTPAaHUUYEHHOCTH PECypCcOB, HeompeaeréHHass W3MEHUYUBOCTb,
O6opbba 3a CyIlecTBOBaHUE, ECTECTBEHHBI OTOOD).

Cunternueckas teopust sBoiroiu (CTD) u e€ 0CHOBHBIEC MOJIOKEHUS.

MuxkposBostouus. [lonmynsuus kak euHUIa BUAa U 3BOJIIOLMU.

JBmwxymue cuibl ((pakTopbl) SBOJIOIMK BUIAOB B MpUpoae. MyTalMOHHBIN
nporecc ¥ KOMOMHAaTHBHasg W3MEHUMBOCTb. [lomymnsiliMOHHBIE BOJHBI U Jpeid
reHoB. M3oJisiius 1 MUrpanus.

EcrectBennblii oTOOp — HampaBiastomuil ¢akrop 3Boaronud. Dopmbl
€CTECTBEHHOI'O 0TOOpa.

[IprcnocoONIeHHOCT, OpraHU3MOB KakK pe3yibTarT sBojomuu. [Ipumepst
pUCIOCO0IeHU y OpraHnu3MoB. ApoMopd03bl U UIUOA AN TALIUH.

Bun wu  BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (POPMBI
BUI000pa30oBaHus: reorpauyeckoe, 3K0JI0rHYECKOe.

Makpospomonus. Dopmbl  3BOJIOUMHU:  (QuUIIeTHYEeCKas, JUBEpreHTHas,
KOHBEpreHTHas, napasienbHasi. HeoOpatuMocTh 3BOJIIOIUN.

[IpoucxoxaeHue OT HecleUUaTu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
cnienuanu3anus. AJanTUBHAS paiAaIusl.

JdemoHcTpanmu:



[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, ®. Mronnep, A. H. Ceep1ios.

Tabnuupt U cxembl: «Pa3BuTue opraHMYecKOro MuUpa Ha 3emiiey», «3apoIbln
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  O6opbOBI 32
cyuiectBoBanue», «EctecTBeHHbII 0TOOp», «MHOrooOpasue coOpTOB pacTEHHID,
«Mmuoroo0Opazue opoJa YKUBOTHBIX, «[Tonmynsumy, «MyTanuoHHas
U3MEHYUBOCTBY, «Apomopdossy, «Wamoamantamumy, «OOIas aereHepanus»,
«JIBmwxkymue cunbl 3Bodommny, «Kaprta-cxema wMapumpytra mytemectsus Y.
Hapsunay, «bopwrba 3a cymiectBoBanue», «lIpucrmoco6iIeHHOCTh OpPraHU3MOBY,
«I'eorpaduueckoe Bua000pa3oBaHue», « IKOJIOTUUECKOE BUI00OPA30BAHUE.

OOGopynoBaHuE: KOJUIEKIUS HACEKOMBIX C Pa3IMYHbIMU THUIIAMH OKPACKH,
HAOOp IJIOJOB W CeMsH, KoJulekius «lIpumepsl 3alMTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJEeIb «OCHOBHBIC HAIPaBJICHUS HBOJIIOLUNY», 00BEMHAST MOJIENb
«CTpoeHure roJoBHOTO MO3ra NO3BOHOUYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoJuieKius «®DOpMBI COXPaHHOCTU
UCKOMAEMBbIX JKMBOTHBIX W pacTeHuil», wMozaenb amminkamus «llepekpéct
XpoOMOCOM», BIaxHble Tnpenaparbl «Pa3BuTe Hacekomoro», «Pa3Butue
JATYIIKWY, MHUKporpenapaT «J[po3zoduna» (Hopma, MyTanuu (popMbl KPbUILEB H
OKpAacKH Tela).

JlaGopaTopHble U NpaKkTHYeCKUe PadoThI:

Jlaboparopuass pabota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHuas pabora Ne 2. «Onucanue NpuUCrocOOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe W Pa3BUTHE KMU3HU HA 3emue.

JloHayuHble MPEACTABIEHHUS O 3apOKJICHUU >KW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUSl KW3HM Ha 3emJie: albuoreHe3 W maHcnepMmus. XUMHUYECKas
ABOJNONMS. AOWOTEHHBIA CHHTE3 OPTraHMYECKHUX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCNEPUMEHTAIIbHOE TOJTBEPKACHUE XUMUYECKOW 3BOMOIMU. HavanbHble 3Tarbl
ouonoruueckoit sposronuu. ['mnoresa PHK-mupa. @opmupoBanne mMmeMOpaHHBIX
CTPYKTYp M BO3HHMKHOBEHHME MPOTOKJIETKH. IIepBble KIETKM W MX 3BOJIIOLHA.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3paMm U nepuojam. Karapxei. Apxeiickas u
npoTepo3oiickas dphl. Ilameosoiickas 3pa u € TEpUOABL: KEMOPHUIUCKHA,
OPIOBUKCKHW, CUITYPUNCKHUM, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHMA.

Me3o30¥icKkast apa U €€ Nepuoibl: TPUACOBBIN, FOPCKHIA, MEITOBOM.

KaitHo3oiickass »spa ® €€ TepHOJbl: MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPONOTEHOBBIN.



XapakTepucTuKa KJIMMara M TeoJIOTUYECKUX mpoiieccoB. OCHOBHBIE 3Tarlbl
ABOJIIOIMMA PACTUTEIIBHOTO W JKMBOTHOTO Mupa. ApoMopdo3sl y pacTeHMid |
KUBOTHBIX. [l0siBIICHHE, pacIIBET U BEIMUPAHHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKOT0 MHpa KakK OTpakeHue dBoJIIOIUH. (OCHOBHBIC
CUCTEMaTHUYECKHE TPYMIbl OPTaHU3MOB.

DBOJIIOLMA YE€I0BEKa. AHTPONIOJIOTHS KaK Hayka. PazBuTue npeacraBieHui o
NPOUCXOXKIEHUU 4YesnoBeka. Meroapl u3ydeHHs aHTpornoreHe3a. CxojacTtBa H
pa3nu4us YeI0BEKa U )KUBOTHBIX. CUCTEMAaTUYECKOE TMOJI0XKEHUE YEIOBEKA.

JIBoKyiue CHUJIBI (dakTops) aHTPOTIOTEHE3A. Hacnencrsennas
U3MEHYHUBOCTb M  €CTECTBEHHBIA 0TOOp. OOmiecTBeHHBI 00pa3  KHU3HH,
U3TOTOBIICHUE OPYAUM TPyJa, MBIILJICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU HBOJIIOIMU YEIOBEKA: aBCTPAIONUTEKH, YenmoBek
yMenblid, YenoBek mnpsamoxonsdmuii, YenoBek HeaHAEpTalbCKuM, YenoBek
pasymHbii. Haxonku uCKOMaeMbIX OCTAaTKOB, BpeMsl CYILECTBOBaHMs, 00JacTh
pacrpocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pas3 KU3HH, OPYyIusl.

Yenoseueckue  packl.  OCHOBHbIE  OOJbINME  pachl:  €BPOMEOMIHAS
(eBpa3miickas),  HErpo-aBCTpAJIOWJHAss  (PKBAaTOpUalibHAs),  MOHTOJOUIHAS
(a3uarcko-aMepUKaHCKast). YepTbl  TPUCIOCOONEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. ENMHCTBO Ye€IOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanmum:

[Toptpers: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl n cxembl: «Bo3uukHoBenne CoyiHEUHOH cuctemMbl», «PasBurue
opraHu4eckoro  mupa», «PacturenbHas  kieTka», <«OKuUBOTHasi  KIeTKay,
«ITpokapuoTuueckass kineTka», «CoOBpeMEHHass CHCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE aHAaTOMUYECKUX YEpPT CTPOEHUS 4YEIOBEKA U YEeJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa  MMaJGOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOTO 4elnoBekay, «[lpeBHeitmmne moam», «penue mroam», «llepsbie
COBpPEMEHHBIC TI0INY», «Yem0oBeuecKre pach.

OOGopynoBanue: MYJISTKH «IIpoucxoxaeHue  YeIoBEKa» (6r0CTHI
aBCTPAJIONNUTEKA, MUTEKAHTPOIA, HEAaHJepPTalblla, KPOMAHbOHIIA), CIENKH WIH
M300pKEHMUSI KAMEHHBIX OpYJHUd TMEepBOOBITHOTO YeNOBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHYecKass Tabnuuma, Kojuekius «DopMbl
COXPAHHOCTH UCKOTAEMbIX YKUBOTHBIX U PACTCHUI.

JlabopaTtopHble U NpaKkTHYeCKUe PadoOThI:

[Ipaktuueckast pabora Ne 1. «/3yyeHue vckomaeMmbIX OCTATKOB PACTEHHUM U
KUBOTHBIX B KOJIJIEKIIMSIX).



DKCKypcHusi «IBOJIIOIMS OPTaHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHbI WIH KpacBEAUYECKU MY3€il).

Tema 3. Opranusmbl U OKpYsKaInas cpeaa.

DKOJIOTUSl KaK HaykKa. 3a/lauyd U pa3feibl SKOJOTHU. MeToabl 9KOJIOTUYECKUX
UCCIIeIOBAaHHUM. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeI0BEKa.

Cpenpl oOuTaHusi OpraHU3MOB: BOJHAas, Ha3€MHO-BO3JyIIHas, NOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Knaccudukamms 5KoJIOTHYECKUX  (HAKTOPOB:
abuoTnueckre, OHOTHMUECKHME U aHTpOMOreHHble. JIeHCTBHE HKOJOTHMYECKHUX
(akTOpOB Ha OPraHU3MBIL.

AOuoTtnyeckue (akToOpbl: CBET, TEMIEpPATypa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucniocobniennss  OpraHM3MoOB K  JEUCTBUIO  aOHMOTHYECKUX  (PAKTOPOB.
buosornueckne puTMBI.

buotnueckue (bakTophl. Bunet OMOTHYECKHX B3aMMO/JICHUCTBUM:
KOHKYPEHIIUS, XUITHUYEeCTBO, cuMOuno3 u ero ¢opmsl. [lapazutusm, koomnepaus,
MyTyaJiu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HEeUTpaiu3M. 3HaueHHEe OUOTHUYECKUX B3aUMOJCUCTBUN JJIs CYIIECTBOBAHUSA
OPTaHU3MOB B MPHUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTEPUCTHKU TomyJisiuid. (OCHOBHBIE  TIOKazaTenu
HNOMYJISIIUN: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. JluHaMuka YUCIEHHOCTU MOMYJISIUU U €€ PeryJIsiusl.

JdemoncTpanmu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabnuubr 1 cxeMbl: kapta «lIpuponnsie 30HbI 3eman», «Cpeabl 0OUTaHUS
opranuzMoBy, «®otonepuoguzm», «llomynsiuny, «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU MOMYJISIUUU UH(QY30pun-TY penbkn», «Iluiessie nenmy.

JlabopaTopHble U NpaKkTUHYecKUe padoOThI:

Jlabopatopnas pabota Ne 3. «Mopdoiiornueckue 0COOEHHOCTH pacTEHUI U3
pPa3HBIX MECT OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIeyCay.

[Ipaktuyeckast padota Ne 2. «ITocu€T IIOTHOCTH MOMYJISIUI Pa3HbIX BUIOB
pacTeHun».

Tema 4. CooOmiecTBa M 3KOJIOTHYECKHE CHCTEMBI.

CooOmecTBo OpraHu3MoB — OuorneHo3. CTpykTypbl OHOIIEHO3a: BUIOBad,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumeBas). Buabl-nomMmuHanTel. CBsI3M B
OHOLIEHO3E.

Okonoruueckue cucrembl (3kocuctemsbl). [loHatne 00 dsKocucteme W
ouoreorieHoze. DyHKIMOHATbHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOJYIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHU DKOCUCTEMBL [luieBble MeNmu W CETH.
OcCHOBHBIE TIOKa3aTelu SKOCHCTEMBI: Ouomacca, MNPOAYKIHUSA. IKOJOTHUECKHE
OUpaMUbl:  NPOAYKUWH, YUCIEHHOCTH, Ouomacchl. (CBOMCTBA 3KOCHCTEM:
yCTOMYHMBOCTH, cCaMOperyJsius, pasButue. Cykieccusl.

[IpupoaHbIE 5KOCHUCTEMBI. JKOCHUCTEMBI 03EP M PEK. DKOCHUCTEMa XBOWHOIO
WIH IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornueckoe u Xx03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

buopaznooOpasue kak (¢akrop ycTroiumBoCcTH 3KocucteM. CoXpaHeHue
OMOJIOTMUYECKOr0 pa3Hoo0pa3us Ha 3emiie.

Yuenne B. U. Bepnanckoro o Omocdepe. I'panuibl, coctaB U CTpyKTypa
ouocheprl. JXKuBoe BemectBo U ero QyHkiuu. OcobOeHHOoCTH OMOChepsl Kak
ro0anbHONW SKOcHCTeMbl. [[MHaMuU4yeckoe paBHOBecME M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BeniecTB U OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yriepoa,
a3oTa). 30HaNbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Omocdepe 3emiin. AHTPOIOTCHHBIE U3MEHEHUsI B Ouocdepe.
I'moGanbHbIe HKOTOTHYECKHE TIPOOIEMBI.

CocymiecTBoBaHuE IPUPOJIBI u YeJI0BEYECTBA. Coxpanenue
Oonopa3HooOpasus Kak OCHOBa ycTohuuBocTu Ouoceprsl. OcHOBa palMoHAIbHOTO
yIpaBjieHUs TPUPOJHBIMH pecypcaMH W WX HCIOJb30BaHue. JloCTIKEeHUs
OMOJIOTUHU M OXpaHa MPUPOJIBL.

JdemoncTpanmum:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupel u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpupoansie cooOmectBa», «llenmu nuTanus», «IKOJIOTHYECKAs NUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMa
XBOWHOTO  Jnecay, «buoneHos Bomoémay, «ArpoueHos3», «lIpumepHsie
AHTPOINIOTEHHbIE  BO3JCHUCTBUA Ha  Ipupony», «BaxHenmue  HCTOYHUKH
3arpsi3HEHUs BO3[yXa M TPYHTOBBIX BOI», «IlouBa — BakHeMIllas COCTaBISIONIAS
ouochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBbiit 3¢ dex», «DakTophI
pPaIMOaKTUBHOTO 3arpsizHeHuss Ouocdepw»y, «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepsn»,
«Kpyrosopot yrieposaa B 6uocdepe», «KpyroBopoT azoTa B pupoie».

OOopynoBanue: MoOJieNb-alIuKausa « TUMHYHbIE OWOIIEHO3bD», TepOapuit
«Pacturenbpubie coobriecTBa», Komekiuu «buoneno3», «Bpeaurenu BaxHEHIITNX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOapuul U KOJUIGKUUM PACTCHHA U
KUBOTHBIX, MPUHAMJICKAIIUE K Pa3HbIM JKOJOTUYECKUM TpPYMIaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®eneparmu, u300paxeHus OXpaHAEMbIX BHJIIOB
pACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cormacho ®I'OC COOQO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjbTaraMm
OCBOEHMsI ~ OOyuaromMMMCS  [pOrpaMM  CpegHero  obmero  oOpa3oBaHus:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType IHMYHOCTHBIX pE3yJbTAaTOB OCBOCHMS NpeaMeTra «bHosiorus»
BBIZICTICHBI CIIECIYIOIIUE COCTABIISAIONIME: OCO3HAHUE OOYYAIOIIUMHUCS POCCHUHUCKOM
TPaXIaHCKOW MJEHTUYHOCTA — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNpPENENICHUIO, HaJIWYue MOTHBAaMU K  OOydeHHIO  OHOJIOTHH,
LIEJICHANIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJECHMM JHUYHOCTM HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEM M MCTOPUUYECKUX TpPaAUIUMN pPa3BUTUS OUOJOTHYECKOTO
3HaHMsI, TOTOBHOCTh U CIIOCOOHOCTH OOYYarONIUXCsS PYKOBOJCTBOBATHCS B CBOCH
JNESATEIbHOCTA LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, MPUCYIIMMH CHUCTEME
OMoJIOTUYEeCKOTO  00pa3oBaHWsA, HaIW4YWe JKOJOTHYECKOrOo  IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 1M U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS NpeaMeTa «bHoJorusy IOCTUTAKOTCS B
CIMHCTBE YYeOHOW M BOCHHUTATEIbHOM JESITEIHBHOCTH B COOTBETCTBUH C
TPAAULIUOHHBIMU POCCHUCKUMU COLMOKYJIBTYPHBIMH, HCTOPUUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMH M HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TMpOIIECCaM CaMOIIO3HAHUSI, CAMOBOCIHUTAHUS U
CaMOpPa3BUTHSI, PaA3BUTHS BHYTPEHHEW TO3UUMU JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUsI K 3aKOHY M MPABOINOPSJKY, YEIOBEKY TPyJa U CTapUIEMY MOKOJECHUIO,
B3aMMHOTO YB&XKEHUs, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaaulKsiM MHOTOHAMOHANbHOTO Hapoaa Poccuiickont denepanuu, npupone u
OKPYKalOIIEn Cpelie.

JInuHOCTHBIE pe3yibTaTbl OCBOCHMS y4yeOHOro mnpenmera «buomorus»
JTOJKHBI OTpa)XaTh TOTOBHOCTh M CIIOCOOHOCTh 00yYaroNIuXCsl PyKOBOICTBOBAThCS
chOpMHUPOBAHHOW BHYTPECHHEW TMO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpPHUEHTAIlMH,  TO3WUTUBHBIX  BHYTPEHHHX  YOEKICHHUHA,  COOTBETCTBYIOIIUX
TPAIULIMOHHBIM IICHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIMPEHHE KU3HEHHOTO
OIbITA W OMbITa ACATEILHOCTH B MPOLECCE pealu3allid OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIbHOW AEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOrO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMHA O0YUAIOIIErocs Kak aKTUBHOTO M

OTBETCTBEHHOTO YJIEHa POCCHIMCKOTO OOIIECTBA,;



OCO3HAHME CBOMX KOHCTHTYIHOHHBIX TpaB U OOA3aHHOCTEH, yBaXKeHHE
3aKOHA W MPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUE€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSITh COOCTBEHHYIO TMO3UIMI0O 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOCH C Pa3sHBIMU YOEKICHUSIMU, KYyJIbTyPHBIMH IIECHHOCTAMU U
COLMATIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOIO BBITOJIHEHMS
y4eOHBbIX, [IO3HABATENIbHBIX M HCCIEAOBATEIbCKUX 3a/a4, YBaXKUTEIBHOTO
OTHOUIEHUSI K MHEHHUIO OIIMOHEHTOB NPHU OOCYXKJIEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTb K TYMaHUTApHON M BOJIOHTEPCKOM AESTENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpakJaHCKOU WJICHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHUS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH NEpEN
Ponunoil, ropmoctu 3a cBOM Kpail, cBOX PoauHy, CBOW f3BIK U KYyJIBTYpY,
MPONLIOE U HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccunu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO0 U MaMSTHUKAM MPUPOIbI,
NOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUICKHX YYEHBIX B CTAHOBJIICHHE U
pa3BuTHE OHWOJIOTUM, TOHMMAHUSA 3HA4YCHHS OWOJOTMH B TO3HAHUM 3aKOHOB
OPUPOBL, B KU3HU YEIOBEKa U COBPEMEHHOTO O0IIECTBA;

uzaeiiHass yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHU0 W 3auurte OTedecTsa,
OTBETCTBEHHOCTh 3a €ro CyAb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:

OCO3HAHHUE 1YXOBHBIX [ICHHOCTEH POCCHWCKOTO Hapoaa;

c¢(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEJCHUS;

CHOCOOHOCTh OIICHMBAaTh CUTYallMI0 U NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCHh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JINYHOTO BKJIaJa B IOCTPOECHUE yCTOMUHUBOrO OYyAYILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHSA LEHHOCTEH CEMEWHONW JKW3HM B COOTBETCTBHHM C
TpaguuusamMu HaponoB Poccun;

4) 3¢TEeTHYeCKOIr0 BOCIHUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUas ACTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUH;



MOHUMAaHUE dMOIMOHATIBHOTO BO3JICHCTBUS KUBOU MPHUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMIICHUE
NPOSIBIISTh KA4€CTBAa TBOPUYECKOU TUIHOCTH,

5) ¢usumueckoro BocnUTaHMA, (POPMHUPOBAHUS KYJIbTYPbl 310POBbS H
IMOLUMOHAJIBLHOTO 0JIATOMOJIYYHS:

NOHUMaHUE U peanu3anusi 3J0pOBOro M 0e3omacHoro ooOpaza KU3HU
(3mopoBoe  muTaHWe, COOJIOJEHUE  TUTUEHUYECKUX  TpaBWil U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXA, peryJsipHas Qundeckas
AKTUBHOCTH), OEpeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (DPH3UUECKOMY U ICUXUYECKOMY 310POBBIO;

NOHMUMaHWE LEHHOCTU TMPaBWI HMHIAMBUAYAJbHOTO M  KOJUJIEKTHBHOTO
0€30TacHOTO MOBEJICHUSI B CUTYaIUAX, YTPOXKAOIINX 30POBBIO M KU3HH JIIOJIEH;

OCO3HAHUE TOCTEJACTBUN W HETNPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS
QIKOTOJIs1, HAPKOTUKOB, KypEHUs );

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOU
HANPAaBJICHHOCTH, CHOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH U CaMOCTOSITEILHO
BBITIOJIHATH TaKyIO JACSATEITbLHOCTE;

UHTEpEC K pas3auyHbiM cdepaM NpodecCHOHATbHOU NEeATeIbHOCTH, YMEHHUE
coBeplIaTh OCO3HAHHBIM BbIOOp Oyaymiedt mpodeccud U pearu30BbIBATH
COOCTBEHHBIE JKU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHHIO M CaMOOOPa3OBaHUIO Ha
MPOTSKEHUH BCEU JKU3HMU;

7) 3K0JIOTHY€eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKH LEeNecoO00pa3HOe OTHOIIEHHE K TMPUPOJAE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBAHUS;

TOBBIIICHUE YPOBHS OKOJOTMUECKOM KyJIbTYyphl: NPHOOpPETEHHE OTbITa
IUTAHUPOBAHMUST TIOCTYIIKOB M OIICHKM WX BO3MOXHBIX TOCIEJACTBUN IS
OKPYKAIOIIEH CPEJIbL;

OCO3HaHUE TJ00ATBHOIO XapakTepa HKOJOTHMYECKUX MpoOJIeM M MmyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TIPU U3YUYCHUH OWOJIOTUU
3HaHWST W YMEHHUS TIPU pEIIeHHH TpoOJieM, CBSI3aHHBIX C palMOHAIbHBIM
OPUPOJIONIONB30BaHUEM  (COONIOJIEHUE  MpaBWJI  TOBEAEHUS B MPUPOJE,
HANpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECHS B JKOCUCTEMaX, OXpaHy BHUIOB,
KOCHUCTEM, OHOChepHI);



aKTUBHOE  HENpUATHE  JEHUCTBUM, NPHUHOCAIIMUX BpEN  OKpY Karoulei
OPUPOAHON Cpefie, YMEHHE MPOTHO3UPOBATh HEOIAroNpUATHBIE HKOJIOTUYECKHE
NOCJIE/ICTBYSI NIPEANPUHUMAEMBIX JEHCTBUN U MPEAOTBPAILATH UX;

HJIMYKME PA3BUTOTIO IKOJIOTUYECKOIO MBIIUIEHUS, DKOJIOTHYECKONW KYJIbTYpBI,
ombITa NEeATENbHOCTU JKOJIOTMYECKOU HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSA HMMH B ITO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM
NPaKTUKE, TOTOBHOCTH K y4acTHIO B MPAKTHYECKOW NEATEIbHOCTU HKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HayKW U OOLIECTBEHHOM NPAKTHKH, OCHOBAHHOIO Ha AUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SA3BIKOBOM M YMTATEIbCKOM KyJIbTYpbl Kak CpEACTBa
B3aUMOJICHCTBUSI MEX]Y JIIOAbMHU U TIO3HAHUS MUPA;

NOHMMaHue crneuupukd OWOJIOTMM KaK HayKd, OCO3HaHuUs €€ poju B
(GOpPMUPOBAHMU PALMOHAIBHOTO HAyYHOTO MBIIUIEHUS, CO3JAaHUM LIETOCTHOTO
NpeacTaBlieHns 00 OKpY’KalllleM MHUpe Kak O €AMHCTBE MPUPOIbI, YeJOBEKa U
oO1iecTBa, B TIO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEM W pelmeHuH MnpolsemM
COXPAHEHHUSI IPUPOJHOTO PAaBHOBECHS;

yOEeKIEHHOCTh B 3HAYUMOCTH OMOJOTMHM JJIsI COBPEMEHHOW LMBUIU3ALMH:
oOecrieueHrss HOBOTO YPOBHSA pAa3BUTHS MEIULMHBL, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pemIaTb  pPeCcypcHble  MPOOJIEMBbl  Pa3BUTHS
YEII0BEUECTBA, MOUCKA MyTEH BBIXOJIa M3 TI00ATBHBIX SKOJOTUIECKUX MPOOIeM U
obOecrieueHuss  mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIB30BaHUI0 TMPHUPOJHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKHX 3HAHUW B LENISAX
NOBBIIIEHUA  OOWIEH  KyJbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAIBHOM TPaMOTHOCTH OOydaromuxcs, GopMupyeMmoi
IpU U3yYEHUH OUOJIOTHH;

NOHMMAaHUE CYIIIHOCTH METONOB IIO3HAHHWSA, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHUS JJIsl aHaliu3a W
OOBSICHEHUSI SBJICHUI OKPY’KAIOIIEr0o MUpa M MPOUCXOASIIUX B HEM HM3MEHEHHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAay4HBIX (AKTOB H
UMEIOINXCS JaHHBIX C LEJbI0 NMOJIYUYEHHUS 10CTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEILHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
pelieHus npo0ieM B peajbHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LEHHOCTH HAYYHOM [IEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIATH
NPOEKTHYIO U UCCIEA0BATENBCKYIO IESITENIbHOCTh HHANBUAYAIBHO U B IPYIIIE;



TOTOBHOCTb U  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW MO OHOJOTUH B
COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOro mpeaMera «buomorws»
BKJIFOYAIOT: 3HAuUMMbIe Ui (OPMHUPOBAHHUS MUPOBO33PEHUS OOyUaIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAayYHbIC TMOHATHS, OTPa)Karollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpPa H CHENU(HUKY METOJ0B IO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHUE, MPOIIECC,
CUCTeMa, HAy4YHbIM (DaKT, MPHHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHle,  HAOJNIOZEHHE,  W3MEPEHHE,  HKCIEPUMEHT U  JAPYTux),
YHUBEpCaJIbHbIE y4eOHBIe JelcTBHS (MMO3HABaTeIbHBIE, KOMMYHHUKATHBHBIC,
PEryJIATUBHBIE), obecreyrBaronme (dhopMupoBaHue (bYyHKIIMOHATBHOM
rPaMOTHOCTH M  COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CIOCOOHOCTh
00y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHEBIC MEXIUCIUIUTMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUSI M  YHUBEpCaJbHble yueOHbIC JCHCTBUS B
MTO3HABATENBHON Y COLMAIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOTpaMMbl CPEIHEro OOIIero
00pa30BaHusl TOJIKHBI OTPAXKATH:

OBaanenue YHHBePCAJIbHBIMHU y4eOHbIMH MO3HABATEILHBIMH
JNEeHCTBUSAMHU:

1) 6a3oBble JJOorHYecKue J1elCTBUA:

CaMOCTOSTENbHO  (OPMYJIUPOBATH M  aKTyalu3upoBaTh  MpoOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPHU OCBOCHUM 3HAHUM TIPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmuza, cuHTE3a, CpaBHEHUS, KiacCU(pUKalU, 0000IIEHHS), pACKPBIBATh CMBICT
OMOJIOTMUECKUX TIOHITUH (BBIICISITh MX XapaKTepHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3M C APYTUMU TOHATHIMH);

OmpeAensaATh IeNu AeATeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI IESITEIbHOCTH C MTOCTABICHHBIMU LEISMU;

WCIOJIb30BaTh OMOJIOTUYECKUE MOHATHS ISl OOBSICHEHHUS (DAKTOB W SBJICHHM
YKUBOU TIPUPOJIBI,

CTPOWTHh JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JI€IyKTUBHBIE, IIO
AQHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBbIX
SABJICHUAX, (GOPMYJIHPOBATH BHIBObI M 3aKJIFOUCHUS;

PUMEHSTh CXEMHO-MOCIbHBIC cpencTBa JUTST MIPEICTABJICHHUS
CYIIECTBEHHBIX CBSI3¢ M OTHOIICHWA B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEUYUM  Pa3HOTO  POJA,  BBIIBJICHHBIX B Pa3IMYHBIX
UHGOPMAIMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IUIAaH pelIeHUS TPOoOJIeMbl C Y4ETOM aHaIW3a UMEHOIIUXCS
MaTepUaIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JESTEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN €SI TEIbHOCTH;

KOODAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pPEaJbHOTIO,
BUPTYIHLHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH KU3HEHHBIX MPOoOJieM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHAE I€HCTBUA:

BJIaJIETh HABBIKAMH Y4€OHO-UCCIIEI0BATENIbCKON U MPOEKTHOU JEeATEeIbHOCTH,
HaBBIKAMU  pa3pelieHuss npoOjeM, CIIOCOOHOCThIO M TOTOBHOCTRIO K
CaMOCTOSITETLHOMY TOWCKY METOJIOB PEIISHUs MPAKTUUECKUX 33J1a4, MPUMEHECHHUIO
Pa3IMYHBIX METOJO0B MO3HAHUS;

UCMOJIb30BaTh Pa3IUYHBIE BHJIBI JIEATEIIBHOCTH [0 TOJIYUYEHHIO HOBOTO
3HAHUSA, €ro MHTEpIpeTalyd, NpPeoOpa30oBaHUI0 W NPUMEHEHHIO B Yy4eOHbIX
CUTYallUSX, B TOM YUCJIE IPHU CO3AaHUH YUEOHBIX U COLMATbHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUIT MBIIUICHUS, BJIaJIETh HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMH TIOHITUSIMHA U METOIaMU;

CTaBUTh M (QOpMyNIHpPOBaThH COOCTBEHHbIE 3a7au B 0Opa30BaTEIbHOMU
JeSATeTbHOCTU U KU3HEHHBIX CUTYAIUAX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIC CBS3M U aKTyaJIM3UpOBaTh 3ajauy,
BBIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOJIWTh apryMEHThl IJid [10Ka3aTelbCTBA
CBOUX yTBEPKICHHI, 3a]]aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TIOJIYUCHHbIE B XOJ€ pEIIeHHUs 3aJaud Pe3yJbTarhl,
KPUTUYECKU OLIEHWBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYallUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISITh IIeJICHANIPABICHHBIA TMOUCK IEpeHOca CPEICTB U CIOCOOOB
JEUCTBUS B MPO(ECCHOHAIBHYIO CPENy;

yMETb MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO M MPaKTUYECKYI0 00JacTu
KU3ZHEJEATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHMS U3 PA3HbIX YUYEOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE WJICH, MpeiiaraTh OPUTHHAIbHBIC MOJIXOAbl M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33J]a4H, JOIYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ uHpopmanmeii:

OPHUEHTUPOBATHCS B PANTUYHBIX UCTOYHHUKAX MHGOpPMAIMH (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-NIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsSIX W
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MHTepHETE), aHAIM3UPOBAThH



uHGOPMAIIMIO Pa3TUYHBIX BUIOB U (HOPM MPEICTaBICHUS, KPUTUIECKU OICHUBATh
e€ JJOCTOBEPHOCTh M HENIPOTUBOPEUUBOCTE;

dbopMyIupOBaTh 3alpPOChl U NMPUMEHATh PA3IUYHBIE METOIbI MPU TOWCKE U
oTOOpe Omosornyecko MHGOpMAIUU, HEOOXOAUMOM IS BHITOJTHEHHUS Y4eOHBIX
3a/1ay;

npuoOperaTh OMNbIT HKCHOJIb30BaHUS HHPOPMAIUOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI, COBEPILIEHCTBOBATh KyJbTYPy aKTHMBHOTO HCIIOJIb30BaHUS Pa3IMYHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BHIOMpaTh  ONTUMAJIbHYIO  (QopMy  TpEACTaBICHHUS
ouonoruuecko nHpopmarmu (cxempl, rpaduKu, JUarpaMMbl, TaOJIHILbI, PUCYHKU
" Ipyroe);

UCTOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa mnpu padoTe C
Ouonorndyecko UMHPOpManMeR: MPUMEHITh XHUMHUYECKHE, (U3MUYECKue u
MaTeMaTU4ecKue 3HaKW U CHUMBOJBI, (GopMmyibl, abOpeBHaTypy, HOMEHKIATYpY,
UCMOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HAarJIsIHOCTH;

BJIaJleTh  HABbIKAMU  paclo3HaBaHUS W 3alUThl  MH(pOpMAalUH,
UHPOPMAIMOHHON O€30MACHOCTH JTUYHOCTH.

OByajleHUe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMHY J1e€HCTBUSIMU:

1) oOmenmue:

OCYIIIECTBIISITh KOMMYHHKAIIMK BO BCeX cepax >KU3HH, aKTUBHO y4acCTBOBATH
B JMAJIOTe WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXXIaeMOW TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHUS OTHOCHUTEIBHO BBINOJHEHUS IMpeiaraeMou
3a/layd, yYUTHIBaTh MHTEPECHl U COTIACOBAHHOCTh MO3UIUN JIPYTUX YYACTHUKOB
JIMAJIoTa Uin JUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CpelcTBa OOIIEHUSA, NOHUMAaTh 3HAYECHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYAaIHid,
YMETb CMSITYaTh KOH(MIUKTH U BECTH MIEPETOBOPHI;

BIIQJIETh PA3IUYHBIMHU CIIOCOOAMU OOIICHHUS M B3aWMOJICHCTBUS, TMOHUMATH
HaAMEpEHUs APYTUX JIOJEeH, IPOSIBIATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOppEKTHOU Gopme (opMyIHUpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JOTUYHO H3JIaraThb CBOK TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHasI 1eITeIbHOCTD:

NOHUMAaTh M HUCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUIAYAIHHOM
paboTHI IPU pelIeHUd OMOJIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
NPUMEHEHUS TPYNIOBBLIX (OPM B3aUMOJEHCTBUS NPU PELICHUU Y4eOHOM 3a1a4u;

BBHIOMpaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUN € y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaKI0TO YJIeHA KOJICKTUBA;



IPUHUMATh  LEIM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAVWHUPOBATh JCHUCTBUSA MO €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JCUCTBUU,
pacmpenensiTh poyii ¢ y4€TOM MHEHUW YYaCTHHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKJOr0 Y4YaCTHHKAa KOMaHIbl B
001Ul pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeyiaratb HOBBIE IPOEKThI, OLEHUBATh MWJEH C TMO3ULUUMUM HOBU3HBI,
OPUTHHAJIbHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE TOBEICHHE B Pa3IUYHBIX
CUTYalUAX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIUATUBHBIM.

OBiaieHHe YHUBEPCAJIbHBIMHU PeryasiTUBHBIMHU JACHCTBUAMMU:

1) camoopranmsanms:

UCIIOJIb30BaTh OWOJIOTHMUECKHE 3HAHWS JUJIS BBISIBICHUS TIPOOJIIeM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIHAX;

BBHIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBbBIE
YCTaHOBKM B CBOMX JEHUCTBMSIX M IIOCTYIIKAX [0 OTHOLICHHWIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEILHO OCYILIECTBJISITh MO3HABATEIBHYIO JCSATEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (POPMYJITUPOBATH COOCTBEHHBIC 3a7a4u B 00pa3oBaTeIbHOU
JNEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEILHO  COCTABJISITh IUJIaH PEIICHUs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANIOYTCHHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYAaLVsIM;

pacuupsTh paMKu y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUM;

JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIHPOKOW SPYIUIMH B
pa3HbIX 00JIACTSIX 3HAHWH, IOCTOSHHO TIOBBINIATH CBOW OOpa30BATENBHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD,
OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB LENSAM;

BIIaJIleTh  HABbIKAMU  TIO3HABaTEIbHOW  pedieKCHH  Kak  OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUH U MBICIUTENBHBIX MPOILIECCOB, WX PE3YyJIbTaTOB U
OCHOBAaHM, HUCMHOJIb30BaTh MPUEMBI pedieKCUU JJisi OLEHKU CHUTyaluu, BblOOpa
BEPHOTO PELICHUS;

YMETh OLICHMBATh PUCKHM M CBOEBPEMEHHO IIPUHUMATh PEHICHUS M0 UX
CHUKEHUIO;



NPUHMMAaTh MOTHBBI M apryMEHThl JAPYTMX I@PU aHAIU3€ pPe3yJbTaToB
NEeATENbHOCTH;

3) npuHATHE ce0A U APYTUX:

NpUHUMATh ce0s1, MOHUMAasi CBOM HEJIOCTAaTKH M JIOCTOMHCTBA;

IPUHMMAaTh MOTHMBBI M apryMEHThl JAPYTMX IIPM aHAIU3€ pPe3yJbTaToB
NeSTEIbHOCTH;

IpU3HABATh CBOE MIPABO U NPABO APYIMX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU JIPYTOr0O YeIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[Ipenmernbie pe3ynbTaThl ocBoeHHs nporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT creruduueckue st yueOHoro npeamera « buosnorus»
HAy4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI JEUCTBUN MO OCBOCHHIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BHIbI NESTEIHHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHMUA U
NPUMEHEHUIO 3HAHUN B Pa3MYHBIX y4YEOHBIX CHUTyalUsAX, a TaKK€ B pealbHbIX
KU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C Ouonorued. B mporpamme npeaMeTHbIe
pe3yabTaThl IPEICTaBICHBI MO ro/1aM 00yYeHHS.

[IpenmeTHble pe3ysbTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYUHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOW E€CTECTBEHHO-
HAYYHOW KAPTUHBI MHpPA U HAyYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCUHCKUX U
3apyO0eXHBIX YUYEHBIX-OMOJOTOB B pa3BUTUE OHOJNOTUH, (YHKIMOHAIHHOMN
IrPaMOTHOCTHU Y€JI0BEKa JJIsl pelleHus] )KM3HEHHBIX 3a/1ay;

YMEHHE pacCKpbIBaTh COJEpKaHUE OUOJOTUYECKUX TEPMHHOB U MOHSATHUM:
KU3Hb, KIJIETKa, OpraHu3M, Mera0oiau3M (OOMEH BeIIeCTB M MpeBpalieHue
SHEpPruM), TOMeocTa3 (CaMOpEeryJisalys), yPOBHEBas OPraHU3ALUsl KHUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOyKIHs), HACIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OHOJOTMYECKHEe TeopuHu (KJIETOYHas, XpPOMOCOMHas,
MYyTAallMOHHAs, IEHTpaJbHasl JOrMa MOJIEKYJIsipHOM Ouosoruu), 3akousl (I
Mengensi, T. Moprana, H. WI. BaBuioBa) u yueHus (0 HEHTpaXx MHOT00Opasus u
NPOUCXOXKIEHUST KyJNbTypHbIX pactenuii H. M. BaBunosa), onpenensTe TpaHUIlbI
UX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHUE BJIaJIETh METOJaMU HAYyYHOTrO MO3HAHWs B OMOJIOTMU: HAONIOJEHHUE U
ONMCAHHUE KUBBIX CHUCTEM, MPOLIECCOB M SIBJICHWN, OpraHu3alys U MPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBUIBMKEHHE  TUIIOTE3bl,  BBISBIICHUC
3aBUCUMOCTH MEXJYy HCCIEAYEMbIMH BEIIMUUHAMH, OOBSICHEHUE TOJYUCHHBIX



pe3yabTaTOB, HUCIOJIb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUA W 3aKOHOB, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHUU TTOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICISITh CYIIECCTBEHHBIC NMPU3HAKA BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJIHOKIETOYHBIX W MHOTOKIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH
npoIecCOB: OOMEHa BEIECTB M MpEBpalleHUs] YHEPTUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO ¥ JHEPreTH4eckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, MeHo03a,
OTUTOJJOTBOPEHUS, PA3MHOXKCHHSA, WHIUBUAYATbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTh IMOJy4YEHHbIE 3HAHUS Il OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIICHUU, JJI NPUHATHA NPAKTUUECKUX PELICHUN B IOBCEIHEBHOU
XKU3HU C LEeIbl0 obOecrieueHuss O€30MacHOCTH CBOETO 3J0pPOBbS U 310POBbS
OKPYKaIOIIUX JIFOACH, COOMI0ICHNs HOPM TPaMOTHOTO TIOBECHUS B OKpY Karomen
NPUPOJIHON Cpele, TMOHUMaHHE HEOOXOIUMOCTH HCIIOIB30BAHUS JIOCTHKCHHM
COBpPEMEHHO Oounosoruu u OMOTEXHOIOTUN TSt palMOHAILHOTO
IPUPOJIONIOTB30BAHUS;

yMEHHE pelIaTh »JJIEMEHTApHblE TEeHETUYEeCKHE 3aJadyd Ha MOHO- U
TUTHOPHUIHOE CKpEINIMBaHWE, CIICTUICHHOE HACIENOBAHNE, COCTABISATh CXEMBI
MOHOTHOPHUHOTO CKpPEIIMBAHMS ISl TpeIcKa3aHusl HACJIEJIOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBINOJHATh J1a0OpAaTOpHBIE M MpaKTHUYECKHe padoThl, COOJIOAATH
npaBuiia rpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHUE KPUTHUYECKH OIICHMBAaTh M HWHTEPNPETUPOBATH HHGPOPMAIUIO
OMOJOTUYECKOTO  COJACpIKAHMsI, BKIIOUYAIONIYIO0 TICEBAOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MAaccoBOU MHGOpPMAIMU, HAYYHO-MOMYJISIPHBIC
Marepuayibl), STUYECKHUE AaCHeKThl COBPEMEHHBIX HWCCIEAOBAaHUI B OHOJOTHH,
MeAUIHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTb COOCTBEHHBIE THCHMEHHBIE ¥ YCTHBIE COOOIICHUS,
00600111ass OMOJIOTHYECKYI0 MH(POPMAIUI0 U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHITUIHBIN anmapaTr OHOJIOTHH.

[IpenMerHble pe3ynbTaThl OCBOEHHs yueOHOTo mpenmera «buonorus» ¢ 11
Kacce OJKHBI OTPAXKATH:

c(OpPMHUPOBAHHOCTh 3HAHUI O MECTE W POJU OMOJOTHUU B CHCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KApTUHBI MHUpPA U HAyYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOeXKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (DYHKIIMOHATBHOM
TPaMOTHOCTH YeJIOBEKa JJIs PEIeHMsI )KM3HEHHBIX 3a]1a4;

yMEHHE PACKPHIBaTh COJEpXKaHWE OWOJOTHUYECKUX TEPMUHOB W TOHATHH:
BHJI, TOMYJISIIUsA, TeHO(OH I, DBOJIONNS, ABWKYIIUE CHIBI ((haKTOPHI) IBOJIOIHH,
NPUCTIOCOOIEHHOCTh OPTaHM3MOB, BHUI000pa30BaHME, SKOJOTHUECKHE (PaKTOPHI,



DKOCHUCTEMa,  MPOAYIEHTHl, KOHCYMEHTBI,  PEIyIEeHThl, IeNd  IUTAHUSA,
IKOJIOTHYECKasl MUpaMujia, OUoreoreHos3, onocdepa;

yMEHHE Wu3/araTb OHWOJOTUYECKUE Teopuu (dBONIOLUMOHHAs Teopus Y.
JlapBrHA, CHHTETHYECKas TEOpHUS HBOJIOIMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxonacrea K. M. bapa, uepenoBaHusi TaBHBIX HamnpaBiICHUH U
nyTtei sBosronuu A. H. CesepuioBa, yuenusi o ouocepe B. U. Bepnaackoro),
ONPENENATh IPAHULBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJaJIeTh METOJaMU HAYYHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE U
OTIMCAHUE UBBIX CHUCTEM, TPOILIECCOB W SIBJICHWI, OpraHW3als U TPOBEICHUE
OHMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIBUKEHHE  TUIOTE3bl,  BBISIBIICHUE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMH BEJIIMYUHAMH, OOBSICHEHHE IMOJIYUYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSATHUN, TCOPHA W 3aKOHOB, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHHUHU TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OUOTOTUYECKUX
O0OBEKTOB: BHJOB, MOMYJISIUN, TMPOAYUEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOreolIeHO30B U HKOCUCTEM, OCOOEHHOCTM MPOLIECCOB: HACIEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOJIECHHOCTH
OpraHu3MoOB, JEHCTBHS HKOJOTMUECKUX (DAKTOPOB Ha OpraHU3Mbl, MEepeHOca
BEIIECTB W TIOTOKAa DHEPTUM B DKOCHUCTEMAax, AaHTPOIOTEHHBIX W3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXHUMHYECKHX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh IMOJy4YEHHBIE 3HAHUS ISl OOBSICHEHUS OHOJIOTUYECKUX
MPOLIECCOB UM SIBJICHUM, JJIs NMPHUHIATHS NPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C Lenblo olecnedyeHus: O0€30MacHOCTH CBOETO 310pOBbS M 30POBbS
OKpPY’KaIOLUX JII0/IeH, COOMI0IEHUs] HOPM TPaMOTHOTO MIOBEICHUSI B OKpY Karollen
OPUPOJIHON Cpele, MOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTHUKEHHM
COBPEMEHHOM OMOJIOTHH JIJIs PallMOHAIBHOTO MPUPOIOTNOIb30BaAHUS;

yMEHHE pellaTh 3JeMEHTapHble OHWOJIOTHUECKHE 3a/lay, COCTAaBIISTh CXEMbI
NEpPEeHOCca BEIIECTB U DPHEPTUH B IKOCUCTeMax (1IN MUTaHUs);

YMEHHE BBINOJHATh J1a0OpAaTOpPHBIE M MpaKTHUYeCKHe padoThl, COOJIIOAATH
npaBuia rpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHUE KPUTHUYECKHM OICHMBaThb M HWHTEPIPETUPOBATH HMHPOPMALUIO
OMOJIOTMYECKOTO0  COJIEpKAHUS, BKJIIOYAIONIYIO I[ICEBJOHAYYHBIE 3HAHHUA U3
pPa3IMYHBIX UCTOYHUKOB (CpeACTBAa MAaccOBOM MHGOPMAIMK, HAYYHO-IIOMYJISIPHBIC
MaTepuaibl),  paccMarpuBarth  IJ00aNbHBIE  DKOJIOTHYECKHE  MPOOIIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOUIEHMUS,
000011121 OMOJIOTUYECKYI0O MHPOPMAIUIO0 U3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO
UCIIOJIB30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IEATEIHHOCTH
pa3/iesioB U TeEM [IporpamMmmHoe conepsxanue
/11 YacoB 00y4Jaromuxcs

y4eOHOro npeaMeTa

Tema 1. buoJsiorusi kKak Hayka

KUBOU IIPUPOBI

npupos! (HabIr0IeHHE,
HKCIEPUMEHT, OTHCaHHE,
n3MepeHne, Kiaccudukanms,
MOJICITUPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

1.1 | buosorus B cucreme 1 buonorus kak Hayka. CBsizu OUOI0TUN PackpbiBaTh conepkaHuE TEPMUHOB
HayK ¢ 0OI1IeCTBEHHBIMU, TEXHUYECKUMHU Y IOHSATUI: HAy4YHOE MUPOBO33PEHNUE,
U IPpYTUMH €CTCCTBCHHBIMHU HAayKaMH, HayYHas KapTHHA MUPA, HAYIHBIA METO/I,
bunocoduel, peauruen, STUKOH, TUIIOTE3a, TEOpUsA, METObI
9CTETHKO# ¥ mpaBoM. Pojis 6uostoruu MCCICIOBAHMA.
B (hOPMHPOBAHIH COBPEMEHHOH HAYTHOI XapakTtepu3oBaTh OUOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEAU APYTUX
KapTuHbl MUpa. CucTeMa OUOJIOTUYECKUX
€CTECTBEHHBIX HayK.
HayK.
[lepeuucnsate pasaensl OMOIOTUI
Aemoncmpayuu: B COOTBETCTBUE C OOBEKTAMU U3YUECHUS.
goi mIlZ empi: 1. lapsus, I Me;ﬂ?gb’ HaszbpiBare BaxkHENIIME OTpaCIU
- K. Komstos, /lx. Yorcon 1 @. Kpux. OMOJIOTMUECKNX 3HAHUN U 3a/1auH,
Tabnuyol u cxemvi: «MeToIbI TO3HAHUS crosmme nepen 6uonorueit XXI B.
YKUBOU MPUPOIBD)
1.2 | Metoapl mo3HAHMS 1 MeTtobl TO3HAHUS KUBOU PackpriBath conepxaHue TEpMUHOB

Y TIOHSITUWA: HAYYHBIA METOJ, METOIbI
HCCJICIOBAHMS.

XapaxkTepu3oBaTb OCHOBHBIE METObI
MO3HAHMS )KUBOM MPUPOJIbI: HAOTIOICHHE,
AKCIIEPUMEHT, OMIMCAHUE, U3MEPECHHUE,
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Hemoncmpayuu:

Tabauywvt u cxemol: «MeTOIBITO3HAHUS
YKUBOU TIPUPOIBDY.

Jlabopamopnsie u npakmuueckue

paoomol:
[IpakTuueckas padora Ne 1.

«/cnonb30BaHue pa3IUYHBIX METOJA0B
MIPU U3y4YCHUH OUOTOTUYECKUX
00BEKTOB»

KiaccuuKamms, MOJICTUPOBAHUE,
CTaTUCTUYECKass 00paboTKa JaHHBIX

HToro yacoB o teme

2

Tema

2. ’KuBbIe cucreMbl U

HX OpraHmM3anusd

2.1

buomornueckue
CUCTEMBI, TTPOLECCHI
Y UX U3YUYCHHE

1

Kunie cuctembl (OUOCUCTEMBI)
KaK MpeIMeT U3y4eHHsi OUOIOTHH.
OTau4ue )KUBBIX CUCTEM

OT HEOPTaHUYECKOU NPUPOLBI.
CpoiicTBa OMOCHCTEM U UX
pasHooOpasue.

YpOBHU OpraHu3au
OMOCUCTEM: MOJIEKYJISIPHBIH,
OPraHOUJIHO-KJIETOYHBIN,
OPTraHU3MEHHBIH,
MOMYJISITUOHHO-BUI0BOH,
KOCHCTEMHBIN
(6uoreo1eHOTUYECKUIA),
O6uocdepHsbIil.

Hayku, u3yuaronime OMOCHCTEMBI
Ha Pa3HBIX YPOBHIX OpraHU3aIUH.

PackppIBaTh cojepikaHrue TEPMUHOB

U TOHSTHI: CUCTEMa, OMOJIOTHYECKAs
CHCTEMa, DJIEMEHThI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHUCTEM,
0OMEH BEIIECTB, Pa3MHOXKCHHE, POCT,
pa3BUTHE, HACIICICTBEHHOCTb,
U3MEHYUBOCTD, Pa3APaKUMOCTb,
HHEPrO3aBUCHMOCTh, YPOBHH
OpTaHM3aIuu KU3HU (OMOCHCTEM).
XapakTepHu30BaTh MPHUHIIAIIBI
OpraHu3aluu OMOCHCTEM: OTKPBITOCTb,
BBICOKAsl YIOPSI0YCHHOCTD,
CaMOperyJIsIs, HEPAPXUTHOCTD.
[TepeuncisaTh yHUBEPCATbHBIC CBOWCTBA
’KUBOTO: STUHCTBO XHUMHUYECKOTO
COCTaBa, Pa3ApaKUMOCTbh, JTBHKCHHE,
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Hemoncmpayuu:

Tabruyol u cxemor: «OCHOBHBIC
MIPU3HAKU KU3HW», « Y POBHU
OpTaHMU3AIUHU KUBOU IPUPOIBD».
Mopens mousekynsl JJHK

roMeocTa3, poCT U pa3BUTHE,
HaCJI€JICTBEHHOCTh, U3MEHUYHUBOCTb,
ABOJIIOIMS (MPUCTIOCOOJICHHE

K U3MEHSIOIINMCS YCIOBUSIM).
[TpuBOANTH IPUMEPHI OMOCHCTEM
Pa3HOTO YPOBHSI OpraHU3aLUU

Y CPaBHUBATH IMPOSIBJIECHUS CBOMCTB
KUBOTO Ha Pa3HbIX YPOBHIX.
XapakTepu30BaTb OCHOBHBIE ITPOLIECCHI,
NpOTEKaoIMe B OMOCUCTEMAX:

0OMEH BEIIECTB U NPEBPaIlCHUE
HHEpPIHH, CAMOBOCIPOU3BEICHUE,
CaMOpETryJIsilus, pa3BUTHE.

Cobinronate npaBuiia OEpesKHOTO
OTHOIIEHHUS K KUBOU NPUPOJIE

HToro uacoB o teme

1

Tema 3. XuMHUYeCKHIl COCTAB M CTPOEHHE

KIIETKH

3.1

XUMHUYECKUU COCTaB
KieTku. Boma
Y MUHEpaJIbHbIC COJIH

1

XUMHUYECKUN COCTaB KIJICTKH.
XUMHUYECKHUE DIIEMEHTHI:
MakKpO3JIEMEHThI, MUKPO3JIE€MEHTHI.
Bopaa n MmuHepaibHbIC BEIIECTBA.
OYyHKIMA BOABI U MUHEPATbHBIX
BelIecTB B kieTke. [loanepxanue
OCMOTHYECKOTO OajaHca.
Hemoncmpauuu:

Juacpammur: «Pactipenenenue

XUMHWYECKUX DJIEMEHTOB B HEKUBOU

PackpbIBaTh coliep)kaHue TEPMUHOB

Y TIOHSATHH: JIEMEHTHI-OMOTCHBI,
MaKpOAJIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpATbHBIC BEUIECTBA, MOJICKYJIa
BOJIbI KaK JIUIIOJTb, BOJOPOIHBIE CBSI3H;
ruipouIbHBIE U TUAPOPOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IUHCTBO 3JIEMEHTHOTO
cocTaBa Kak OJTHO U3 CBOWCTB KHBOTO.
PacnipenensiTe XUMUYECKHE DIIEMEHTHI
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npupoje», «PacnpeneneHrne XuMHUUIECKUX
3JIEMEHTOB B KMBOW MPUPOJIEY.

Tabauysl u cxemol: «llepuogudeckas
Ta0JaUIIa XUMAYECKUX 3JIEMEHTOBY,
«CTpOEHNEMOIEKYJIbI BOIBD)

1O TPyIIaM B 3aBUCUMOCTH

OT KOJIMYECTBEHHOTO MPEACTaBUTEIHCTBA
B OpraHHU3ME; XapaKTepHU30BaTh POJib
OTIENbHBIX IIEMEHTOB.

BEISBISTE CBS3b MEXY COCTAaBOM,
CTPOCHUEMMOJIEKYJIbl XUMHUYECKOTO
COEIMHEHUS U €ro PYHKIUSIMHU B KJIETKE

3.2 | beaxu. CocraB u benku. CoctaB u cTpoeHue OEIKOB. PackppIBath cojepkaHue TEPMUHOB
CTpoeHue O0enKoB AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB. U TIOHSTHI: OENKH, IOJUMEPHI,
He3ameHnnmble 1 3aMeHUMBIE MOHOMEPHI, AMUHOKHUCIIOTHI, METITUIHAS
AMUHOKUCIOTHL. AMUHOKHUCIIOTHBIH CBSI3b, TIOJUTICTITH/L, JCHATYPAII.
COCTaB. YPOBHHU CTPYKTYpbl OCIKOBOMU XapakTepHu3oBaTh OEJKU KaK KJIacc
MOJIEKYJIBI (TIepBUYHAS, BTOPHYHAS, OpTraHUYECKUX COETUHEHUI;
TPETUYHAS U YETBEPTUYHAS CTPYKTypa). | KIACCUPUUUPOBATH UX IO CTPOEHUIO
XUMHUUECKHE CBOMCTBA OEIKOB. (r100yIsIpHBIE ¥ GUOPWIIIAPHBIE OCIIKH),
buonornueckue ¢pyHkiuu OEIKOB. NEPEUYUCIISITh U XapaKTeprU30BaTh
Jemoncmpayuu: byHKIUU OEIKOB
Tabauywsr u cxemol: «CTpoeHne
MOJIEKYJIbI O€Kay.
ObopyodosaHue: CBETOBOW MUKPOCKOTI,
MHUKpOTIpErapaThl
3.3 | depMeHTHI — depMeHTHI — OMOJIOTHYECKUE PackppiBaTh conepxaHue TEPMHUHOB
OMOJIOTHUECKHe KaTaJIN3aTOPBL Y TIOHATUH: (PEPMEHTBI, aKTHBHBIN IIEHTP,
KaTaIn3aToPhI Ctpoenue depMeHTa: aKTHUBHBIN IIEHTP, cyOcTparHas cieuu(puIHOCTb,

cybcTparHast cnerupUIHOCTD.
Kodepmentsl. BuraMuHsbl.
Otnnuus pepMEeHTOB

KO(QEPMEHTBI, OCNKHU-aKTUBATOPBI
U OCJIKU-UHTUOUTOPBI.
VYkazeiBath oTIHUUSA PEPMEHTOB
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OT HEOPTAHUYECKUX KaTalIu3aTOPOB.
Hemoncmpayuu:

Tabnuyor u cxemvi: «CTpoeHue
dhepmenTay.

Obopyoosanue: 060pyI0BaHNE

IUIsl TIPOBEICHUS HAOJI0ICHUM,
VM3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
padomoi:

JlaGoparopHnas padora Ne 1. «M3yuenue
KaTaJTUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMeEpe aMUIIa3bl

WA KaTajias3bl)»

OT HEOPraHMYECKUX KaTalUu3aTOPOB.
OOBICHITH pOIb (PEPMEHTOB

B (DYHKLIMOHUPOBAHUM JKUBBIX CUCTEM,
B IPOMBIIIUIEHHOCTH, B MEAMLIMHE,

B MOBCEJHEBHOM >KM3HM YeJIOBEKa

3.4

Yrnesoarwl. JIMmmuael

VYrneBoibl: MOHOCAaxapuasl (TJIIOKO34,
prb03a 1 1e30Kcupru003a), Tucaxapuibl
(caxapo3a, 1aKTO3a) U MOJIUCAXaAPUIbI
(Kpaxmaii, TIMKOTEH, IEJLTI003a).
buonornueckue GyHKIUN yTIEBOJIOB.
Jlunuasl: TpUTITULEPUIBI,
dbochonunuasl, CTEpOUIHL.
['uapodunbHO-rHIpodhoOHBIE CBOMCTRA.
buonornueckne QpyHKIUM JTUTTHAOB.
CpaBHeHHE yTII€BOJ0B, OCIKOB

Y JIUMHJIOB KaK UCTOUHUKOB SHEPTUU.
Jemoncmpayuu:

Tabauywvt u cxemvl: «YTIACBOABD,
«JIurmubny.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSITUI: YTJIEBOIbl, MOHOCAXapHU/IbI,
JUCcaxapu/ibl, OJUCaXapuabl, TIIOK03a,
pubo03a, 1e30Kkcuprbd03a, caxaposa,
JaKT03a, MAIbTO3a, EJITI0I03a
(kmeruarka), Kpaxmal, TJIMKOTeH;
JIUNUABL, TPUTIIHLEPUILI (GKUPBI, Macla),
bochonunuabl, CTEpOUIHI.
XapakTepu3oBaTh YTIIEBO/IBI,

JUTHJIBI KaK KJIacC OPTaHUIEeCKUX
COCIUHECHUN.

KnaccudummpoBars yrieBoabl U JTATTUIBI
10 CTPOCHUIO; MEPEUUCIISITh (DYHKIUH
YIJIEBOJIOB U JIMIUJOB.
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Obopyoosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOJTFOICHUIH,
VU3MEPEHUH, DKCIIEPUMEHTOB

CxemaTnuecku n300pakaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHUIOB

3.5 | HykineuHnoBble Hyxneunossie kucinotel: JJHKu PHK. PackpbiBaTh coaepxaHne TEPMUHOB
KUCIOThL. AT® Hyxieotuasl — MOHOMEpPHI Y TIOHSATHM: 1€30KCUPUOOHYKIEHHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue kuciota (JIHK), pubonyknennonas
u pynkuun JJHK. Crpoenne u pynkiu | kucnora (PHK), nykmeornn,
PHK. AT®: crpoenue u GyHKIHUH. [IOJIMHYKJIEOTUIHAS LIEIIb
Hemoncmpayuu: (MOJIMHYKIIEOTH]T), KOMILIEMEHTApPHOCTb,
Iopmpemeor: [Ix. Yorcon, @. Kpuk, byukmuu JIHK (xpanenue u nepegada
M. Vunkunc, P. ®paHkiuH. HACJIEICTBEHHOW MH(OPMAIUH); BUIbI
Tabauyvl u cxemol: PHK (undopmarnmonsas, TpancrnopTHas,
«Hyxkneunossie kucnotsr, JHK», pubocomanbHas); aneHo3unTpudocdar
«buocunres 6enka», «CtpoeHue (AT®), makposprudeckas CBs3b.
MOJIEKY bl ATOy. XapakTepu3upoBaTh HyKJIEUHOBbBIC
Obopyoosanue: CBETOBOIM MUKPOCKOTI, KHUCJIOThI KaK XUMUYECKHUE COECTUHEHUS
MUKpOTIpenapaTsl Y HOCUTEIU HACIEICTBEHHOU
uHpOpMAIIUH.
OTmeuaTrb 0COOEHHOCTH CTPOEHUS
MoJieKyJ HykiaenHoBbIX kuciot (JJHK,
PHK) u ATO®.
Cxemarndecku u3o0paxarh CTPOCHHUE
HYKJICOTHIOB, MOJIEKYJ HYKJIEUHOBBIX
kucinor, ATD
3.6 | UcTopus n MeTosl [{utosiorust — HayKa O KJIETKeE. PackpbiBaTh coziepikaHNE€ TEPMHUHOB

V3YUYEHHS KIIETKU.
Kiterounas Teopust

Kiterounas teopust — nmpumep
B3aUMOJICHCTBUS uaeH u pakToB

Y TIOHSITUI: KJIETKA, IUTOJIOTHUS;
pacKpbIBaTh COAEPHKAHUE MOJTOKECHUM
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B HAyYHOM TO3HAHUMU.

MeTtobl U3y4YeHUs: KIETKH.
Jemoncmpayuu:

Tlopmpemuol:

A. Jlesenryk, P. I'yk, T. IlIBaHH,

M. Inevinen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBON MUKPOCKOII,
MHUKpOTIpenapaThl pacTUTENbHbIX,
KUBOTHBIX MOAKTEPHUATIBHBIX KIIETOK;
pUCYHKHU ¢ MUKpodoTOoTrpadusimu
KJIETOK, IMOJy4YEHHBIE C TOMOIIbIO
CBETOBOTO U 3JIEKTPOHHOTO MHUKPOCKOIIA

KJIIETOYHOU TEOPUHU.

[lepeuyucnsate U XapakTepu30BaTh
OCHOBHbBIE METOJIbI U3yUECHUS KIETKU:
(MpUTOTOBJICHUE CPE30B,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
HEHTpUPYTUPOBAHUE, KYJIHbTUBUPOBAHUE
KJIETOK U TKaHEN)

3.7

Knerka
Kak 1IeJIOCTHAsA
JKUBasg CUCTEMA

Kietka kak 1einocTHas *uBasi CUCTEMA.
OO0uue Npu3HaKu KJIETOK: 3aMKHYTast
HapykHas MemOpana, moiekyabl JJHK
KaK F'€HETUYECKUN arapar, CUCTEMa
cuHre3a Oenka. THUIbI KIETOK:
AYKApUOTHYECKAsl U MPOKAPUOTUUECKAS.
OcobeHHOCTH CTPOECHHUS
MIPOKAPUOTUYECKOUN KIIETKH.
Krnerounas crenka 6akrepuit. CtpoeHue
AYKApPUOTHUECKON KIIETKU. OCHOBHBIE
OTJINYHS PACTUTEIBHOM, KUBOTHOU

Y rpuOHOM KiIeTKU. [ToBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAs CTEHKA,
TJIMKOKATUKC, UX (yHKIIUH.
[Mna3maTudeckasiMemMOpana,

PackpsiBaTh conepkaHre TEPMHUHOB

Y TIOHSITUI: KJIETKH (dyKapuoTHUecKas,
MIPOKAPHOTHYECKAs ), TNTa3MaTHYECKas
MeMOpaHa (T1a3mManemMMma), TIINKOKAIHKC,
TPAHCIIOPT BeIIECTB (MTACCUBHBIN,
aKTUBHBIN), SHIOIUTO3 ((paroruros,
MUHOIIMTO3), SK30IIUTO3, KJIETOYHAs
CTEHKa, HYKJICOM]I.

CpaBHUBaTh MEXIy COOOM
SYKAPUOTHYECKHE U MTPOKAPUOTHIECKHE
KJIETKH;, OTMEUYaTh CXOJJCTBO U Pa3INUIHUs
B CTPOEHUM KIIETOK OaKTepuii,
’KUBOTHBIX, pPACTEHUI U IrPUOOB
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ee CBOMCTBA U (YHKIIUU.
Hemoncmpayuu:

llopmpemui.: A. JleBenryk, P. ['yk,

T. [lIBann, M. Ilnengen, K. bap,

P. Bupxos.

Tabnuyol u cxemolr: «CtpoeHue
AYKapUOTHUECKOU KIeTKn», « CTpoeHue
XKUBOTHOM KIIeTKN», « CTpoeHue
pacTuTeNbHOM KieTkn», « CTpoeHue
MIPOKAPUOTHUECKOU KIIETKIY.
ObopyoosaHue: CBETOBOI MUKPOCKOTI,
MHUKpOTIpenapaThl pacTUTENbHbIX,
KUBOTHBIX M OaKTEpHUATbHBIX KIIETOK

3.8

Crpoenue
3YKapUOTUIECKOU
KJIETKU

[Muromnasma u ee OpraHOU/IBL.
OngHOoMeMOpaHHbIE OPTaHOUBI KIIETKU:
OIIC, anmapar ['oabaxKu, TU30COMBI.
ITosryaBTOHOMHBIE OpPTaHOU/IbI KJIETKU:
MUTOXOHJIPHUH, TTACTHU/IBIL.
[TpoucxoxieHre MUTOXOHIPHIA

v ractud. Buael mactu.
HememOpaHHbIE OpraHOUIBI KJIETKH:
pUOOCOMBI, KJIETOUHBIA LEHTP,
LEHTPHUOJIN, PECHUYKHU, )KTyTUKHU.
QOYHKIUA OPTaHOUAOB KIIETKH.
Bxirouenus. Sapo — peryisTopHbIi
ueHTp Kietku. CTpoeHue aapa: siaepHas
000JI0uKa, KapuoIia3mMa, XpOMaTHH,

PackpbIBaTh cojepkaHue TEPMUHOB

Y TIOHSITUI: IIUTOIIa3Ma, OPTaHOWIBI,
sHgoruiazmMatudeckasicets (OI1C),
anmapar [ oJbJKH, TU30COMBI, BaKyOJIb,
MUTOXOHAPHH, TUTACTUIBI (XJTOPOIUIACTHI,
XPOMOTUIACTHI, TEHKOTIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIN
1eHTp (LIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUEHHUS, IO, siACpHAs
000J109Ka, KapHoTIa3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHHUE 3yKAPUOTUYECKOU
KJIETKH TI0 U300paKEeHUSAM

¥ Ha MHUKpOTIpernaparax;
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SAAPBILLKO. XpOMOCOMBI. TpaHcnopt
BEILIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemui.: A. JleBenryk, P. ['yk,

T. llIBann, M. nelinen, K. bap,

P. Bupxos.

Tabnuyor u cxemor: «CTpoeHue
AYKapUOTHUECKOU KIeTKn», « CTpoeHue
KUBOTHOM KIIeTKN», « CTpoeHue
pacTUTeNbHOMN KIeTKN», «CTpoeHue
MIPOKAPUOTHUUECKOUN KIETKNY,
«CtpoeHue sijipa KIETKW».
ObopyodosaHue: CBETOBOW MHUKPOCKOTI,
MHUKpOTIpenapaThl PaCTUTEIbHBIX U
AKUBOTHBIX KJIETOK.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

JlaGoparopHas pabota Ne 2. «M3yuenue
CTPOEHHUS KIETOK PACTEHHI, )KUBOTHBIX U
OakTepuil 1MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHKpoOTpenapaTax U UX OMNHCAHUE

KJ1accu(UIMPOBaTh OPTAaHOUJIBI

B 3aBUCHUMOCTH OT OCOOEHHOCTEH nX
CTpoeHusi (0JHOMEMOpaHHBIE,
JByMeMOpaHHbIe, HeMEeMOpaHHbIE);
OTHCHIBATh (PYHKIIMHM KaXKI0TO
OpraHouja B KJIETKE.
XapakTepu3oBaTh KIETOYHOE SAPO KaK
MECTO XpaHeHusl, nepenayu (yJIBOCHUE
XPOMOCOM) U peaTu3aliu
(TpaHCKpWIILIKS) HACIEACTBEHHOM
nHGOPMAIIUN KIIETKH.

[lepeyucnsaTe U ONUCHIBATH KOMIIOHEHTHI
aapa v uxX QyHKIHH,

CxeMaTtnyHO M300paxaTh CTPOCHHE
PACTUTENBHON U dKUBOTHOU KIIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAUCHUE
TPAHCIOPTAa BEUIECTB B KIIETKE

HToro yacos o teme 8

Tema 4. /Ku3HenesATeIbHOCTh KJICTKH

4.1 | OOMeH BeleCTB. 2 OOMeH BellecTB, WiIH METa0OIH3M. PackpsiBaTh coaepxaHne TEPMUHOB
IInactuyeckuit Accumunsius (TUIacTUIecKuii oOMeH) U IIOHATHI: OOMEH BEIIECTB U
oomeH. POTOCHUHTES. U AUCCUMMWISIUS (SHEPTETUUECKUI npeBparieHue YHEPTuu (MeTadoIu3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJISIIHS, TUTAaCTUICCKUA 0OMEH,
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npotiecca Mertabonusma. Posb 3aKkoHOB
COXPAHEHUs BEUIECTBA U YHEPTUU

B IOHUMAaHUK MeTabou3Ma. THUIlbI
oOMeHa BelIeCTB: aBTOTPOHBIM

u rerepoTpodHbIi. Poib pepmeHnToB
B 0OMEHE BEIIIECTB U MPEBPAICHUU
9HEPTUU B KiieTke. DOTOCHUHTE3.
CgeroBas u TeMHOBasi (ha3bl
dborocuntesa. Peakiuu ¢oTocunTe3a.
O¢ddextuBHOCTH POTOCHHTE3A.
3HavyeHue (HOTOCHUHTE3A JJIS KUSHU
Ha 3emuie. BivsiHue ycinoBHii cpebl
Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HAYECHUE XEMOCHHTE3a
JUIS JKU3HU Ha 3eMIIe.
emoncmpayuu:

Ilopmpemur: K. A. Tumupsizes.
Tabnuyvl u cxemol: «XIOPOIUIACTY,
«DOTOCUHTES

JTUCCUMUJISIIINS, DHEPTETUUECKUA 0OMEH,
dboTtocunres, poTonu3,
dbochopunupoBanue, IEPEHOCUNK
IIPOTOHOB, XEMOCHHTE3.

OmnuceiBath (POTOCUHTE3, MPOLECCHI,
MPOTEKAIOIIME B CBETOBOM U TEMHOBOU
dbaze.

BBISBIISITE IPUYMHHO-CIIEJICTBEHHBIC
CBSI3U MEXK]1y NOTJIOIIEHUEM COJTHEYHOU
SHEPIHU XJIOPODUIIIOM B CHHTE30M
MoJiekysn ATO.

CpaBHUBATh UCXO/IHbIE BEIIECTBA,
KOHEUHbIE TTPOAYKTHI U YCIOBUS
IIPOTEKAHMS PEAKLM CBETOBOU

U TeMHOBOH (a3bl (hOTOCUHTE3A;
CpaBuuBaTh (POTOCUHTE3 U XEMOCHHTES3.
OuenuBath 3HaueHUE (HOTOCUHTE3A U
XEMOCHHTE3a JUIsl )KU3HU Ha 3emMiie

4.2

DHEepPreTUIECKUil
oOmeH

DOHepreTuyeckuii 0OMeH B KIIETKE.
PacuiernieHue BElIECTB, BHIJACICHUE

Y aKKyMYJIMPOBAHUE SHEPIUU B KIIETKE.
Drarbl SHEPTETUIECKOTO 0OMEHa.
I'mukonus. bpoxennen ero BUIBIL.

PackprIBaTh conepikaHrue TEPMUHOB

U MOHSATUN: DHEPTEeTUUECKHUl 0OMEH,
IJIUKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIHUPTOBOE OpO’KEHHUE, OMOJIOTHYECKOe
OKHCJICHHE, KJIETOYHOE IbIXaHHE,
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KucnopoaHnoe okucnenue,

WY KJIIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopuInpoOBaHUE.
D} dexTUBHOCTD IHEPTETUUECKOTO
oOMeHa.

Jemoncmpayuu:

Tabauywvt u cxemvl: « TUTIBITATAHUS,
«Metabonuzm», « MUTOXOHIPUSY,
«DHepreTUIecKuii 0OMeH»

TUCCUMWIALINSA, (DEPMEHT.
Xapakrepu3oBaTb 0OMEH BEIIECTB

Y TIPEBpAIllCHUE dYHEPTHH (META00TU3M)
KaK OJHO UX CBOMCTB KHUBOTO.
[Tepeuucnsate 0cOOEHHOCTH
IUIACTUYECKOTO U YHEPTETUUECKOTO
oOMeHa B KJIIETKE; yCTaHABIMUBATh
B3aMMOCBS3b MEX]1y HUMHU.

Paznuuarhk THIBI 0OMEHa BEIEeCTB

B KJICTKE: aBTOTPODHBII

U TeTepoTpOdHBII.

OmnuceIBaTh 3TaIlbl 3HEPTETUYECKOTO
oOmeHa (MOIrOTOBUTENIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOIHBIN)

U CpaBHUBATh UX MEXIY COOOM.
XapakTepu30oBaTh PEaKIUU TTIMKOJIN3a,
OpO’KEHHs, KIICTOYHOTO JIbIXaHWS,
BBISIBIISITH IPUYUHHO-CIIEJICTBEHHBIC
CBSI3U MEX]y TNIMKOJIU30M, KJI€TOYHBIM
JIbIXaHUEM M CUHTE30M MOJeKys1 ATO.
CpaBHuBath 3P(HEKTUBHOCTD
OECKUCIIOPOTHOTO U KHUCIOPOTHOTO
HTANoB

4.3

buocuures Oenka

Peakuuu mMarpuyHOro cHHTE3A.
I'enernueckas uapopmarms u JTHK.
Peanuzanus renerudeckoil nHbpopManuu
B KJIETKE. ['eHEeTHYeCKu KO Uero

PackpwiBaTh cojiep>kaHre€ TEPMHUHOB
W MOHSITHUM:. T€H, TCHETUUYCCKUN KO,
MATPUYHBIA CUHTE3, TPAHCKPUIILIUS,
TPAHCJIALMS, KOJOH, aHTUKOJOH,
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CBOMCTBA. TpaHCKpUIILIMS — MAaTPUYHBIN
cunre3 PHK. Tpaucnsuus — 6uocunres
Oenka. DTamnbl TPAHCISIIUY.
KoaupoBanneamuHokucior. P

0JIb puOOCOMB OHOCHHTE3E OenKa.
Jemoncmpayuu:

llopmpemui: H.K. Konb1os.

Tabnuyol u cxemvi: «Ctpoenne [JHK»,
«CtpoeHne u GyHKIIMOHUPOBAHUE TeHAY,
«Cunres 6enkay, «Pemmkamus JTHK,
«['eHeTHYECKUN KOI.

Obopyodosanue: MOJEIN- alTUTUKAIIAN
«¥YnBoenue JIHK u Tpanckpunums»,
«buocunres Oemkay

pubocoma, IeHTpaibHas J0TMa,
MOJIEKYJISIpHast OMOJIOTHS.

OrnpenenaTs CBOMCTBA T€HETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOKJIEHHOCTh, YHUBEPCAIbHOCTb,
HEMEePEeKPHIBAEMOCTb, HEMPEPHIBHOCTH ).
OrnuceiBaTh 3TArbl peanu3aluu
HACJIeICTBEHHOU UH(OpMAILIUU B KIETKE.
CpaBHUBATh peaKIUd MATPUYHOTO
cuntezamosiekysl PHK u Genka B kieTke

4.4

Hexnerounsie
(bOPMBI KU3HU —
BUPYCHI

Hexnerounsie (hOpMbl )KM3HU — BUPYCBHI.
HcTopus OTKpBITUSA BUPYCOB

(1. 1. BaHOBCKUIA).

Oco0eHHOCTH CTPOEHUS U )KHU3HEHHOTO
1UKJa BUpycoB. bakrepuodarmy.
Bone3nu pacrenuii, >)kMBOTHBIX

Y 4€JI0BEKa, BHI3BIBAEMbIE BUPYCAMMU.
Bupyc ummyHoaedpuimra yenoBeka
(BUY) — Bo3OyquTenn

CIT1 1a. OGparHast TpaHCKPUIILIHS,
peBepTasa u UHTerpasa.
[IpodunakTrka pacnpocTpaHeHHUs
BUPYCHBIX 3a00JI€BaHUI.

PackppiBaTh cojepkaHue TEPMHUHOB

Y TIOHSITUI: BUPYC, BUPYCOJIOTHS,
Karcuj, 0aktepuodar, BUPycC
uMmyHoaedunmra yenoeka (BIY),
OHKOTCHHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (hOPMY JKU3HH;
OCOOEHHOCTH CTPOCHHUS

U JKU3HEJES TENIHHOCTH BHUPYCOB.
OnuceBaTh )KMU3HEHHBINA 1UKI BUPYCOB
UMMYHOIe(hUIIUTa YeTOBEKa; pa3iniarh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukn), 6akrepuodar, BUY.
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Hemoncmpayuu:

llopmpemui.: J1. 1. IBaHOBCKHIA.
Tabnuyol u cxemol: «Bupyco»,
«bakrepuodarny; «CrpoeHue

v ku3HeHHbI 1ukn Bupyca CI1M/da,
OakTepuodaray.

Obopyoosanue: MOJEIb CTPYKTYPbI
JIHK; MmaruuTHas mMoaenb-anmimKanys
«CTpoeHue KIETKI»

OO60CHOBBIBaTh U COOIIOATh MEPHI
npo(IIIaKTUKHA PacTIPOCTPAHCHHUSI
BUPYCHBIX 3a00JICBaHUIMA
(pecriupaTopHble, KeIyJ0YHO-
KUIIICYHbIE, KIIEMIEeBOM JHIEpaTHT,
BUY-undexims)

HToro yacoB o teme

6

Tema 5. Pa3MHOKeHHe M HHAMBHAYaJbHOE Pa3BUTHE OPraHU3MOB

5.1

JKW3HEHHBIN UKII
KieTku. Jlenenue
KJIeTKU. MuTo3

1

KieTouHbIi MUK, MK )KU3HESHHBINA ITAKIT
kietku. Uarepdaza u MuTos.
[Ipoueccel, mpoTekaroue B uHTEpdase.
Pennukarus — peaxiys MaTpuIHOTO
cunte3a JJHK. Ctpoenue xpomMocoM.
XpOoMOCOMHBIN HAOOp — KAPHUOTHIL.
JIMMIOUIHBIN 1 rar1ouIHbIA
XPOMOCOMHBIE HA0OPBL. XPOMATH/IBIL.
[{uTomornyeckre OCHOBBI Pa3MHOKCHHS
Y MHAVBUAYJIBHOTO Pa3BUTHS
OpTraHu3MOB. [[eeHne KJIeTKH — MUTO3.
Cranuu muto3a. [Iporeccsl,
MIPOMCXOSAIINE Ha PA3HBIX CTAIUIX
MHUTO3a. brojornueckuii CMbICI MUATO3a.
[Iporpammupyemasi rubenb KJIeTKA —
aroITo3.

PackpsiBaTh copepkaHue TEPMHUHOB

Y MIOHSATHUH: KJIETOYHBIN LIUKJI,
uHTepdaza, peayInKaIys, XpoMocoma,
KapUOTHUIL, TATUIOUIHBIN, JTUILIOUIHBIN
XPOMOCOMHBIIM HabOp, XpOMAaTHUIbL;
MHTO3 €ro cragauu: npodasa, meradasa,
anagaza, Tenodasa.

OnuceiBaTh KU3HECHHBIN IUKII KIETKU,
MEPEYUCIATh U XAPAKTEPU30BaATh
MEPUOIbI KJIIETOYHOTO ITUKJIA,
CPaBHHUBATh X MEXKIY COOOil.
OnuceBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATH CTaJUU MUTO3A.
PaznuyaTth Ha MUKpoOTIpenapaTax
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Hemoncmpayuu:

Tabauywvl u cxemol: «KIeTOUHBIN ITUKITY,
«Pemmukarust JITHK», «Ctpoenue
XpPOMOCOMBD, « MUTO3»; MarHUTHas
MOIeJIb-aUIMKALMS «JleneHne KiIeTkuy;
moenb JIHK.

Obopyoosanue: CBETOBON MUKPOCKOII U
MHUKpornpenapaTr «Kapuokunes B KIeTKax
KOpEIIIKa JTyKay.

Jlabopamopnsie u npakmuueckue
paoomui:

JlaboparopHnas paborta Ne 3.
«Habmronenue MuTO3a B KJIETKaX
KOHYMKA KOPEIIKA JyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

Y PUCYHKAxX CTaJUH MHUTO3A.
PackpbIBaTh OMOTOTHYECKHIA CMBICIT
MHTO3a

5.2

DopMbl
Pa3MHOKEHHUS
OPTaHHU3MOB

®opMBbI pa3MHOKECHHUSI OPTAaHU3MOB:
0ecII0JI0€ U MOJIOBOE.

Bunpl 6ecrniosioro pasMHOKEHUS
JieJIeHre HA/IBOE Y TIOUYKOBAHHE
OJTHO- ¥ MHOTOKJIETOYHBIX,
cropooOpa3zoBaHHUE, BETETaTUBHOE
pa3MHOKEHHE.

HckyccTBEHHOE KIIOHUPOBAHUE
OPTaHU3MOB, €T0 3HaYCHHE
TUISICEIICKITU Y.

[TonnoBoO€ pa3MHOKEHHUE, ETOOTIINYHUSA
0T Oecrooro.

PackpbIBath cojepkaHue TEPMUHOB
Y TIOHSITUN: Pa3MHOXKEHUE, KIIOH,
MOJIOBBIC KJIETKHU (TaMEThl),
ANIIEKIIeTKa, CIEPMAaTO30U/l, 3UTOTA,
JIeJIeHUe HAJBOE, MOYKOBAHHUE,
CHOpYJALMs, pparMeHTanus,
BETeTaTUBHOE Pa3MHOKEHUE,
CEMEHHOE pPa3MHOKEHHE, OIbUICHHUE,
JIBOMHOE OTLJIOJOTBOPEHUE, TIOJIOBbIE
JKeJe3bl, CCMEHHUKH, STMUHUKH,
OTUIOIOTBOpPEHUE (HapYKHOE,
BHYTpEHHEE).
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Hemoncmpayuu:

Tabauysl u cxemvi: «PopMbI
Pa3MHOKEHUSI OPTaHU3MOBY, «J|BOMHOE
OIUIOJIOTBOPEHHE YIIBETKOBBIX
pacTeHuiny, «/lenenue KieTku
OakTepumn», «BereraruBHoe
pa3sMHOXEHHE pacTeHuin», «CtpoeHune
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOEHHOCTH

1 3HaUYeHUE Oecrooro

1 TIOJIOBOTO CIIOCO00B

Pa3MHOKEHHS.

Brinenars BUIbl O0€Conoro
Pa3MHOKCHHS; BEISIBIISTh B3aUMOCBSI3H
Mexay hopMaMH U criocodamu
Pa3MHOXKCHHS, U UX OMOJIOTHYECKHM
3HAYECHHEM.

Brnaners mpueMamMu BereTaTUBHOTO
Pa3MHOXKEHHUS KYJIbTYyPHBIX PaCTEHUN
(Ha mpUMepe KOMHATHBIX).
XapakTepHu30BaTh TOJIOBBIC KICTKH:
SUIEKIIETKH, CIIEPMATO30UIbI;
BBIABJISATH OCOOEHHOCTH

HUXCTPOCHUS

5.3

Meiios

Meiio3. Cragumn meno3sa. [Ipouecchl,
MPOUCXOJAIINE HA CTAIUSIX MEHO03a.
IToBenenne xpomocoM B Meio3e.
Kpoccunrosep. buosnorndeckuii cMpIC
Y 3HAaUYECHHUE MEHO03a.

Jemoncmpayuu:

Tabauyvl u cxemol: «JleICHUE KICTKIY,
«Menos».

Oobopyoosanue: monensb JITHK;
MarHuTHasi MOJENb-allUIAKaIs
«/lenenne KIeTKn»

PackpbIBaTh cojaepkaHue TEPMHUHOB

U IIOHSTHUM: MEHO03, KOHbIOTalus
XpOMOCOM, IepeKpecT (KPOCCUHIOBED)
XpPOMOCOM, TaMETHI.

XapakTepu3oBaTh MeH03 KaK Crocoo
KJIETOYHOTO JIEJICHUSI; ONMCBIBATh MEWO03
10 CTaIUAM; CPAaBHUBATh CTAUU MEi03a
Y MHUTO3a.

Paznuuath Ha pUCYHKax CTaJIWU MENO03a;
pacKpbIBaTh OMOJIOTUYECKOE 3HAYEHUE
Meno3a
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5.4 | O6pa3oBanue ["amerorene3 — nporecc 0OpazoBaHUs PackpbIBaTh coziepaHue TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y>KMBOTHBIX. Y MIOHATHI: TAMETOTeHE3, CIIEpMaTOreHe3,
MOJIOBBIX KJIETOK. [TonoBble Kene3bl: CEeMEHHUKHU OOT€HE3, CIIepMaTo30u/1, aKpocoMa,
OmnoaoTBOpEHUE u suuHuKd. OOpa3oBaHKE U Pa3BUTHE ANIEKIIETKA, TOJISIPHBIC TEIbIIA.
MOJIOBBIX KJIIETOK — raMeT (CrepMaro3ou], | XapaKTepu3oBaTh 0COOEHHOCTH
AWLIEKIIETKA) — CIIEpPMATOICHE3 raMeTOreHe3a y KUBOTHBIX U €ro CTaJluu;
u ooreHe3. OCOOEHHOCTH CTPOEHHUS MOJIOBBIE KJIETKU >KUBOTHBIX U OIHUCHIBATD
AULIEKJIETOK U CIIEPMAaTO30MI0B. NPOLIECC UX PA3BUTHA.
OmnonorBopenue. [lapTeHorenes. CpaBHUBaTh CIIEpMATOTEHE3 M OOTEHE3.
Jemoncmpayuu: OnuceiBaTh OIIIOJOTBOPEHHUE,
Tabauyer u cxemolr: «llpsamoen HenmpsiMoe | OMOJIOTHYECKOE 3HAUCHHE
paszBuTHe», «l'amerorexes OIJIOAOTBOPEHUS
y MJIEKOTIMTAIOLIUXH YETOBEKAY.
Obopyoosanue: monenb MetadazHoit
XPOMOCOMBI, MUKPOCKOTII,
MuKponpenapaTsl «CriepMaTo30uabl
MJICKOITUTAIOIIETOY, «SMIeKierka
MJIEKOITUTAOILIET 0.
Jlabopamophuie u npakmuueckue
padomowi:
JlaGoparopHas padota Ne 4. «3yuenue
CTPOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»
5.5 | UenuBunyanbHOE WNunuBuayansHOE pa3BUTHE (OHTOTEHE3). | PackpwiBaTh comepiKaHHE TEPMHHOB
pa3BUTHE OMOpHOHATBHOE pa3BUTHE Y TIOHSITUI: OHTOTEHE3, SMOPUOTEHE3,
OpTaHU3MOB (amOpuorenes). Jranbl SMOPHOHATIBHOTO | 3UTOTa, ApoOIIeHHe, OJ1aCTOMEDHI,

Pa3BUTHA Y IIO3BOHOYHBIX KMBOTHBIX !

MopyJia, 6;1acTya, 6J1acTOoIeNb,
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IpoOJIeHHe, TaCTPYJISIIUS, OpTaHOTEHES.
[ToctamOpuoHanbHOE pazBuTue. THITbI
MOCTAMOPUOHATLHOTO Pa3BUTHSL:
npsiMoe, He TIpsAMOoe (JIMUMHOYHOE).
Bnusnue cpenbl Ha pa3BUTHE
OPTaHU3MOB; (PAaKTOPHI, CIOCOOHBIE
BBI3BIBATh BPOJKJEHHBIC YPO/ICTBA.

Poct u pazButue pacrenuii. OHTOTEHE3
IIBETKOBOTO PACTEHHsI: CTPOCHUE CEMEHH,
CTaJIMd Pa3BUTHSL.

Jemoncmpayuu:

Tabauywvt u cxemvr: « OCHOBHBIE CTaAUN
oHTOTreHe3a», «lIpsiMoe u HempsiMoe
pa3BuTHe», «/|BOlHOE OMI0JOTBOPEHHUE
YLBETKOBBIX PaCTCHUI

ractpyJa, HeMpyJsa, OpraHoreHes;
3apOJIBIIIEBBICTUCTKU: IKTOAEpMa,
Me30/1epMa, SHTOJAEPMa;
NOCTAIMOPHUOHATIBHOE pa3BUTHE: TIPSIMOE
1 HenpsiMoe (TMYMHOYHOE); MeTamop(do3,
Meracrnopa, MUKPOCIOpa, MbUIbIIEBOE
3€pHO, CIIEPMHUU, 3aPOJIBIIIECBBINA MEIIOK,
JIBOWHOE OIUIOJOTBOPEHUE.

OmnpenensTh dTanbl SMOPUOHATBEHOTO
Pa3BUTHS XOPJOBBIX Ha CXeMax

U IIpernaparax M ONUChIBaTh MPOLECCHI,
MPOUCXOIAIINE HA KAXKIOM dTare.
CpaBHUBATh NMEPUOAbI OHTOTEHERA;
PsIMOE U HETIPsIMOe (JTUMMHOYHOE)
MOCTAIMOPHUOHATIBHOE pa3BUTHE,
3apOJIBIIIY YETTOBEKa U IPYTHUX
XOP/IOBBIX.

OOBsACHATH OMOJIOTHYECKOE 3HAUCHHE
pazButHs ¢ MmeTaMmop(o3om;
OTPHUIIATEIHLHOE BIUSHUE AITKOTOJIS,
HUKOTUHA U APYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPOIbIIIA
YeJnoBeKa.

OnuceIBaTh MpoOLECC TBOMHOTO
OTUIOJIOTBOPEHHUS Y IBETKOBBIX
pacTeHun

HUToro yacoB o teme
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Tema 6. HaciiencTBEHHOCTh M H3MEHYHUBOCTH OPraHM3MOB

6.1 | 'enetuka — Hayka 1 IIpeaMer u 3a1a4u T€HETHUKHU. PackpsiBaTh conepkaHue TEPMUHOB
0 HAaCJIEJICTBEHHOCTU Ponb nuTosioruu u 3MOPHOSIOTHH Y TIOHSATHM: T€H, T€HOM, T€HOTHII,

Y U3BMEHYUBOCTH B CTAHOBJICHUM I'€HETUKU. Bxian (GheHOTHUIN, XPOMOCOMBI, AJIJIETbHBIC TEHBI
POCCHUICKUX U 3apyOEIKHBIX YUEHBIX (aytenu), TOMO3UIroTa, TeTePO3UroTa,
B Pa3BUTHE TCHETUKH. MeTO/Ibl TCHETHKKA | JOMUHAHTHBIA MPU3HAK (TeH),
(TUOPUAOIOTHYECKUA, PElECCUBHBIA MpU3HAK (T€H), YUCTas
HUTOTC€HETUUECKUIM, MOJEKYJISIPHO- JVHUS, THOPU/L.
TCHETHUUECKHU). [IepeyncnsaTe U XapakKTEPU30BaAThH
OCHOBHbBIE TEHETUYECKHUE TTOHSTHS. METO/bl TEHETUKU: THOPUIO0JIOTUUECKUH,
I'eneTnueckass CHMBOJIMKA, LUTOTCHETUYECKUIM, MOJIEKYJISIPHO-
WCIIOJIb3yEeMasl B CXeMaXx CKpEIINBaHUM. TeHETUYECKUI; JTOMUHAHTHBIC
emoncmpayuu: Y PELIECCUBHBIE MPU3HAKU PACTEHUI
llopmpemui: I'. Mennens, T. Mopras, Y JKUBOTHBIX.
H. 1. BaBunos, C. C. YeTBepUKOB, [Tonp30BaThCA FEHETUYECKOU
H. B. Tumodee-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKON
Obopyoosanue: MOJEIb- ANTUTHKAIIHAS JUJIS 3alACH T€HOTUIINYECKUX CXEM
«MoHOrHOpUTHOE CKPEIIUBAHUEY, CKpELIMBaHUs
repOapuit «['opox moceBHOI»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIETI0BAHUS PackpriBath conepxaHue TEpMHUHOB
HACJIEJOBAHUS MIPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSITUI: MOHOTHOpUIHOE
MIPU3HAKOB. I'. Mengenem. MoHnoruGpugHOE CKpelIuBaHue, (PEeHOTHITMYECKUE
Monorubpunnoe CKpelIuBaHue. 3aKOHEeIMHO00pa3us IpyIIIbl, THOPUAOJIOTUUECKUN METO/I,
CKpEILLUBaHUE ruOpuIoB 1epBOro nokojaeHus. [IpaBuno | YucThie TUHUH, TOMUHHUPOBAHUE TEHOB

JAOMUHHUPOBAHMA. 3aKkoH paciCILICHUA
IIPHU3HAKOB. I'unoTe3a YUCTOTHI TaMeT.
I[TonHOEHn HEmoaHOE AOMHWHHUPOBAHUC.

(TmoJTHOE, HEMOJTHOE), PaCIICIUICHUE
B ITIOTOMCTBE.
OrmnuchiBaTh METOUKY TIPOBEICHUS
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Hemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuyol u cxemor.: «MOHOTHOpUTHOE
CKpELIMBAHUE U €r0 IIUTOTeHETHY eCKast
OCHOBa», «3aKOH pacClIECIUIEHUS] U €r0
LUTOTC€HETUYECKAsE OCHOBA», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MO/JIeTU-anTuIKaIu « MOHOTHOpUIHOE
ckpemuBanuey, «Henonnoe
JOMUHUpPOBaHue», repoapuit «I'opox
ITOCEBHOM»

I'. MeHneneMonbITOB MO U3YUYEHUIO
HacJIeI0BaHMs OJHOM Mapbl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh coaepkaHUE 3aKOHOB
eAMHOO00pa3us THOPHUIOB MEPBOTO
MOKOJICHHS U 3aKOHA PacIICIUICHUS.
OOBSACHATH TUTIOTE3Y YUCTOTHI TaMeT.
3anuchIBaTh CXEMbl MOHOTHOPHTHOTO
CKpeIIUBaHUsA, O0BACHITH €T0
[IUTOJIOTUYECKHUE OCHOBBI U peliaTh
TeHETUYECKUE 3a7auu

HAa MOHOTHOPHIHOE CKpEIIMBaHHUE

6.3

JurubpugHoe
CKpeIllMBaHUE.
3aK0H HE3aBUCUMOTI'0
HACJICOBaHHS
MIPU3HAKOB

JlurubpuaHoe cKpenBaHue. 3aKoH
HE3aBUCHMOTO HAClIeI0BaHMUS
MpU3HAKOB. [[uTOreHeTHUIECKE OCHOBBI
JTUTUOPUAHOTO CKPEIUBAHUSA.
AHaNM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp30Banue aHAIM3UPYIOIIETO
CKpEIIUBaHUS JJIsl OTNIPECICHHUSI
TeHOTHIIAa 0COOU.

Hemoncmpayuu:

llopmpemui.: I'. Mennens.

Tabauyel u cxemol: «JAuruopugHOE
ckpeniuBanue», «lluromoruueckue
OCHOBBI JUTUOPHUIHOTO CKPELIUBAHUSY.
Ob6opyoosanue: MOJIENb- aNIUTUKAIIHS
«JIurubpuHOe CKpEIUBAHUE)

PackpbiBaTh copepaHHe TEPMUHOB

Y TIOHSITUI: TUTUOPUIAHOE CKpEIIUBaHUE,
aHATTM3UPYIONIEE CKpEIIMBaHUE.
OmmceiBaTth onbIThI I'. Mennens

110 U3YUYECHUIO HACJIEIOBAHMS ABYX Iap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpbiBaTh copepxkaHue 3aKOHA

HE3aBHUCHMMOI'OHACICA0OBAHMA IIPHU3HAKOB.

[IpuMeHsATh MaTeMaTUYECKUA pacyeT
C MIOMOIIBI0 METOJIa MEPEMHOKEHUS
BEPOSITHOCTEN M 3aIUCh C MOMOIIBIO
(hEHOTUIMMYECKUX PaTUKAIOB
pAaclIeIUICHUs] MPU3HAKOB y MOTOMKOB
10 (EHOTHUITY U T€HOTHITY.
3anuceIBaTh CXEMBbI JTUTHOPUTHOTO
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CKpEIIUBaHUs, OOBSICHAThH €T0
LUTOJIOTUYECKUE OCHOBBI U PENIAThH
TeHETUUECKUE 3aJ]a4d Ha JUTHOPUIHOE
CKpelIUBaHUe

6.4

CuerieHHOE
HACJIEJOBAHUE
MIPU3HAKOB

CuerieHHOe Hacleq0BaHUE IPU3HAKOB.
Paborta T. Moprana 1o cuerieHHOMY
HacJieIoBaHHIO TeHoB. Hapymienue
CIICIUICHUsI TEHOB B pe3yJIbTaTe
KpOCCHUHTOBEpa. XpOMOCOMHAs TEOPHUS
HACJIEICTBEHHOCTH.

I'eneTnueckue KapThl.
emoncmpayuu:

Ilopmpemui: 'T. Mopras.

Tabauyel u cxemwvi: «Merios»,
«'eHeTndecKue KapThl PACTCHHIA,
KUBOTHBIX U YEJIOBEKAY,
«B3anmoiericTBre alJICIbHBIX TE€HOBY.
Obopyodosanue: MUKpoTIpenapaT
«Jlpo3odunay (Hopma, myTanuu GopMbl
KpPBUILEB U OKPACKH Tella), MUKPOCKOII,
Moenb-ammiukanus «Ilepekpect
XPOMOCOM.

Jlabopamophule u npaxmuyeckue
paoomuwl:

Jlaboparophas padorta Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO

U JUTUOPUTHOTO CKPEIIUBAHUS

PackpsIBaTh conepxaHue TEPMUHOB

Y TIOHATHI: CLEIUIEHHOE HACJIEI0BAHNE
NPU3HAKOB, PEKOMOMHALIUS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOpPIaHUJA.

Ha3bIBaTh OCHOBHBIE MOTOKEHHUS
XPOMOCOMHOW TEOPUU
HacnenacrtseHHoctu 1. Moprasa,
PacKphIBaTh COJEpKaHUE pabOThI

T. Moprana 1o cuersieHHOMY
HACJIEIOBAHUIO T€HOB U IPUYUHBI
HApYILICHUS CLEIUICHUS MEXKy T€HaMU.
3anuchIBaTh CXEMbI CKPEIMBAHMS

IIPY CLETJICHHOM HAacCJIeI0BaHWH,
OOBSACHATH NPUYUHBI PEKOMOUHAIMN
T€HOB, ONPEAEIIATh YUCIIO TPYII
CLICTJICHUSI T€HOB; PEIIaTh T€HETUYECKUE
3aJla4i Ha CLUEIUICHHOE HACIEJ0BaHUE
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y Ap030( Mkl HA TOTOBBIX

MHKpOIIpenapaTax»
6.5 | I'enetrka moua. I'eneTuka nosia. XpoMOCOMHOE PackpriBaTh copepkaHUE TEPMUHOB
Hacnenosanue ompeneneHue 1nojaa. AyTocoMbl U NOHATHUHA: XPOMOCOMHBII HaboD,
MIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBL. ['OMOrameTHsle | @QyTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CIICTUICHHBIX C ITOJIOM Y T€TEPOTaMETHBIE OpPTaHU3MBI. TOMOTaMETHBIN 0JI, FETEPOraMETHBIN
HacnenoBanue nmpu3HaKoB, CIEIUICHHBIX | I10JI, CUEIUIEHHOE C II0JI0OM HACIEI0BAHNE
C TIOJIOM. IIPU3HAKOB.
Jlemoncmpayuu: OOBACHATDH ITUTOJIOTHYSCKHIE OCHOBBI
Ilopmpemei: I'. Mennens, T. Mopran, XPOMOCOMHOI'O MEXAaHU3Ma O ENEICHUS
H.M. BaBunos. 10J1a y Pa3JIMYHbIX OPTaHU3MOB.
Tabauywvl u cxemul: «I'eHeTHKA TIOJIAY, CpaBHUBAaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEIOBAHNS, HaCJIeI0BaHMs PU3HAKOB, CLEIUIEHHBIX
CLIEIUIEHHOTO C Mojom», «Kapuoturbl U HE CUEIUIEHHBIX CIoJIoM. Pemath
YeJIOBEKa U JKMBOTHBIX» IeHEeTHUYECKUE 33Jaul Ha HACJIEeI0BaHUE
CLEIUIEHHBIX C IMOJIOM MPU3HAKOB
6.6 | I3MEHUYNBOCTD. W3meHunBOCTh. BUIbI H3MEHYUBOCTH: PackpbIBaTh coaepkaHne TEPMHUHOB
HenacneacrBennas HEHACJIe/ICTBEHHAsl W HacJeACTBEHHasl. Y TIOHSITUI: U3MEHYUBOCTb,
U3MEHYHMBOCTD Ponp cpenbl B HEHACIeICTBEHHOM HACJIEICTBEHHAs] U3MEHYUBOCTb,

M3MEHUYMBOCTHU. XapaKTEPUCTUKA
MOIU(DUKAITMOHHON U3MEHUYHUBOCTH.
Bapuanmonsslii psa v BapruanuoHHAas
kpuBas. Hopma peakiuu npusHaka.
KonunuecTBeHHBIC U KAUECTBECHHBIC
MPU3HAKU Y UX HOpMa PEaKIIMH.
CBoiicTBaM0oAN(PUKAMOHHOM
W3MEHYMBOCTH.

HEHACJICACTBEHHAsI M3MEHUYHBOCTD,
MO Iu(UKAIIMOHHAS U3MEHUYUBOCTb,
BapHMAIIMOHHBIN Psifl, BADUAHTA,
BapuaIlMOHHAsl KpHBasi, NMPHU3HAK,
HOpPMa PEaKIMH, KOJHUUECTBEHHBIC
Y Ka4eCTBEHHBIC MPU3HAKH.
KnaccuduiupoBatrh BUIBI
W3MEHYMBOCTH U BBIABIATH HUX
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Hemoncmpayuu:

Tabauywsr u cxemvi.: «Bugbl
M3MEHUYMBOCTH», « MoandpuKanoHHas
U3MEHUHUBOCTbY.

Jlabopamopnsie u npakmuueckue
paoomui:

JlaGoparophas pabota Ne 6. «M3yuenue
MOJU(DUKAITMOHHON M3MEHYUBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO Psijia

Y BapUaLMOHHOM KPUBOW»

OMOJIOTHYESCKIE OCOOCHHOCTH.
[lepeuncisaTe CBOMCTBA
MOJIU(PUKAITMOHHOW N3MEHIHUBOCTH

1 OOBSICHATEH €€ 3HAUCHHUE

JUJ1s OPTAHU3MOB.

Pa3znnuaTthk KOJIMYECTBEHHEIC

Y Ka4eCTBEHHBIC MPU3HAKH, CTPOUTH
BApHMAIIMOHHBIN Psifl, BAPUAIIMOHHY IO
KPUBYIO, BBIUUCIIATH CpEHEE 3HAUCHHE
MIpU3HAKa

6.7

Hacnencrsennasa
U3MEHYUBOCTH

HacnencrBenHasi, Wiy reHOTUNIAYECKAst
n3MeHuYnBoCTh. KoMOMHaTHBHAs
M3MEHUYMBOCTh. MeHo03 U MOJ0BOU
MPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHYMBOCTU. MyTallMOHHAs
W3MEHYUBOCTb.

Knaccudukarus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacToTa ¥ NpUYHUHBI My TalUH.
MyTarenusie (HakTOpBbI.

3aKOH TOMOJIOTHUECKUX PS0B

B HACJIEICTBEHHOM MU3MEHYUBOCTHU
H. 1. BaBunosa. BaesinepHast
HACJEJCTBEHHOCTh Y U3MEHYUBOCTb.
Jemoncmpayuu:

Ilopmpemui.: I'. ne ®pus, H. N1. BaBuios.

Tabruywl u cxemolr: «MyTaloHHAs

PackpbiBaTh copepxkaHue TEPMUHOB
Y TIOHSITHI: HACIIEICTBEHHAS
W3MEHYMBOCTh, KOMOMHATUBHAS
M3MEHYMBOCTh, MyTallMOHHAs
W3MEHYUBOCTh, MyTaHT, MyTallUU:
T€HHBIC, XPOMOCOMHBIE, T€HOMHBIE;

MMOJIMIUION AN, aHCYIUIONAWA, MYTAaIrCHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
W3MEHYUBOCTh; (DOPMYITUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIT0B

B HACJICJICTBEHHOM M3MCHYHBOCTHU

H. . BaBunoBa u 0OBSICHATEL €T0
3HAYEHHUEIS] OMOJIOTHMH U CEJIEKIIUH.
KnaccuduimpoBarh MyTaluu: reHHBIE,
XPOMOCOMHbBIE, TCHOMHBIEC 1 ITPHUBOJIUTh
IIPUMEPBI My TalUH.

OOBACHATh MPUIUHBI BO3HUKHOBEHUS
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U3MEHUYHUBOCTDY.
ObopyoosaHue: MAKPOCKOTI,
Mukpormnpenapatr «pozoduna» (Hopma,
MyTaluu (pOpMbI KPbUIBEB U OKpacKa
Tea); KOMHATHBIE PACTEHUS C IECTPOU
OKpACKOM JINCTHEB.

Jlabopamopnuie u npakmuueckue
paoomui:

JlaGoparopHas pabota Ne 7. « Ananu3
MyTalui y 1p030(HiIbl Ha TOTOBBIX
MHKpOTIperapaTax»

MyTalui, poiab (PaKTOpOB-MyTareHoOB.
CpaBHUBaTh BUIbI MyTalluil; BBISIBIATDH
NPUYHMHBI HACTEICTBEHHOMN
W3MEHUYMBOCTH, UCTOYHUKH MYTareHOB
B OKpYXaroleu cpese (KOCBEHHO).
XapakTepu3oBaTh BHEAAEPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTh

6.8

I'eneTuka yenmoBseka

I'eneruka yenoBeka. Kapuorun
YyeJIoBeKa.

OCHOBHBIEC METOJIbI TCHETHKHU YEIOBEKa:
TCHECAJIOTUYCSCKUN, OJM3HEIIOBBIN,
LATOTE€HETHUECKUIH, OMOXHUMHYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKUI.
CoBpeMEeHHOE OTpeieSICHUE TeHOTHUIIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUNUPOBAHUE, B TOM YUCTIE

¢ nomoueto [1P-ananu3a.
HacnencrBennsle 3a001eBaHMS
YyeJI0BEKa: TeHHbIe 001€3HH, 00JIE3HU

C HACJIEICTBEHHOU
MPEeIPACIOI0KEHHOCThIO, XPOMOCOMHBIE
0ome3nn. CoMaTuyecKue

Y TEHEPATUBHBIE MYTaIIHH.

PackpbIBaTh cosiepxaHie TEPMUHOB

Y TIOHSITUI: KapUOTHUIT YETOBEKa,
IIUTOTEHETUYECKUIT METOI,
reHeaToTUYeCKUid METO/I, POIOCIOBHBIE,
OJIM3HELIOBBIN METO/I, HACIIEICTBEHHBIE
0o0J1e3HU: (MOHOTCHHBIC,

C HaCJIEICTBEHHON
IPEeIPacoI0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETHUECKOE
KOHCYJIbTUPOBAHUE.

[TepeyucnsaTe 0COOEHHOCTH U3yYCHHSI
TeHETUKH YeJIOBEKa; MPUBOJIUTH
NpUMephl HACTEACTBEHHBIX OOJe3Hen
YeJIOBEKa, XapaKTepU30BaTh METObI UX
npopUIaKTUKHU; 0OOCHOBBIBATH 3HAYEHUE
MEJIUKO-T€HETUYE€CKOTO
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CrBosioBbie KIeTKU. [[pUHIATIBT
310pOBOTO 00pa3a KU3HM, TUATHOCTUKH,
NPODUIAKTUKY U JICUCHUS] TCHETUUECKUX
Oose3Hel. MeauKko-reHeTHIeCKOe
KOHCYJIbTUPOBaHKE. 3HAUEHUE
MEIMIIMHCKON T€HETUKH

B IIPEIOTBPAILICHUN U JICUCHUU
TCHETHYECKUX 3a00JIeBaHUI YelIOBEKa.
Jemoncmpayuu:

Tabauywsr u cxemsi: «HacnegoBanue
pesyc-akropa», «['eHeTnka rpymnmn
KPOBWY.

JlabopamopHnvle u npaxmuyeckue
pabomowi:

[IpakTuueckas padorta Ne 2.
«CocrapyieHHE U aHATU3 POAOCIOBHBIX
YeJI0BEKa»

KOHCYJIbTUPOBAHUS.
BhIsSBIISITE U CpaBHUBATH MEXY COOOM
JIOMUHAHTHBIE U PELECCUBHBIE PU3HAKU
YEJI0BEKA.

CocTaBisiTh U aHATU3UPOBATH
POIOCIIOBHBIE YEIIOBEKA

Hrtoro yacos no teme 8

Tema 7. Cesiekuusi OpraHusMoB, OCHOBbI O0MOTEXHOJIOTHH

7.1 | Cenekuusi Kak HayKa 1 Cenexups Kak HayKa M IPOLECC. PackpeiBaTh copep:kaHUE TEPMUHOB
U Tpolecc 3apoXkKACHHUE CEJIEKIIMYA U JOMECTUKALMA. | M MOHATHH: CeJIEKIUs, COPT, MOPO/Ia,

Yuenne H. 1. Basuiiosa o nenrpax
MHOT000pa3usi ¥ IPOUCX 0K IACHHUS
KYJIbTYPHBIX PACTCHHUI.

L{eHTpbI MIPOUCXOKICHUS TOMAIITHUX
KUBOTHBIX.

Copr, nopoja, mramm.

mITaMM, JOMECTUKALIUA,
WIM OJIOMAIlIHUBAHUE, LIEHTPHI
MHOT000pa3us U MPOUCXO0XKICHUS
KyJbTYPHBIX PAaCTEHUI

U JKUBOTHBIX, TUOpHUIU3ALUS,
UCKYCCTBEHHBIN 0TOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBuios.
Tabauywvl u cxemwl: kapta «LleHTpbI
MHOT000pa3usi ¥ MPOUCXOXKACHHUS
KyJbTYpHbIXpacTeHui», «I[loposs
JOMaIIHUX KUBOTHBIX», «CopTa
KyJbTYPHBIX PaCTEHUI.
Obopyoosarue: MyJISIKY TIII0J0B

¥ KOPHETUI0/I0B TUKUX (popM u
KyJbTYPHBIX COPTOB PaCTEHHUIA;
repOapuit «CenbCKOXO035HCTBEHHBIC
pacTeHUs»

HasbiBaTh ¥ CpaBHUBATH OCHOBHBIE
ATaIbl Pa3BUTHS CEICKIUU.

N3narate yuenune H. U. BaBunosa

O LIEHTPax MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHUl; pa3anyaTrh LEHTPbI HA KapTe
MHpPa, CBS3BIBATh UX MECTOIOJIOKEHUE
C OYaraMy BO3HUKHOBEHUS JPEBHEUIINX
LUBUJIN3ALIUN.

CpaBHUBaTh COpTa KyJIbTYPHBIX
pPAaCTEHHM, TOPOAbI JOMAIITHUX
KUBOTHBIX U UX JIUKUX MPEIKOB.
OueHUBaTh POJIb CENEKINU

B 00€eCreYeHnH PO 10BOJILCTBEHHOM
0€e30MacHOCTH YEeIOBEYECTBA

7.2

MeTtoanl u
JOCTUKEHUS
CEJIEKLMU PACTECHUM
Y KUBOTHBIX

CoOBpEMEHHBIE METOJIbI CENIEKIUU.
MaccoBblii 1 UHAUBUIY AJIbHBIA OTOOPHI
B CEJICKLIMU PACTEHUN U >KUBOTHBIX.
Ouenka skcrepbepa.
BiM3KOpOICTBEHHOE CKPENIMBAHNE —
uHOpuauHr. Yucras nuHus.
CkpeniuBaHue YUCTHIX JTUHUM.
['ereposuc, wiu rubpuaHas cuia.
HeponcrBeHnHoe ckpeniupanue —
ayTopuauar. OTaameHHas
ruOpuau3anus U eeycrexu.
NckycCcTBEHHBI MyTareHe3 W MOoJIyueHHe
MOJIUIUIONAOB. JIOCTHKEHUST CENeKINH

PackpbiBaTh cojaepkaHue TEPMHUHOB

Y TIOHSITUI: UCKYCCTBEHHBIA OTOOP,
MAacCCOBBIM 0TOOP, MHIUBUTY AJIbHBIH
0TOOD, IKCTEPhEP, OJIMZKOPOJACTBEHHOE
CKpEIIMBaHUE, YUCTasl JTUHMUSI, TETEPO3UC,
HEPOJICTBEHHOE CKPEIMBaHUE,
UCKYCCTBEHHBI MYyTareHes,
nosiuruionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO

Y MHIMBUIYaJIbHOTO), BUJIbI
ruOpuau3anuu (6JIM3KOPOJCTBEHHOM

Y OTJAJIEHHOM), CIIOCOOBI MOy YEHUS
MOJIUTIIOUIOB.
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pacTeHUH, )KUBOTHBIX
UMUKPOOPTaHU3MOB.
Hemoncmpauuu:

llopmpemuvi: . B. MuuypuH,

I'. 1. Kapneuenko, M. @. MBaHOB.
Tabnuyol u cxemor. «OTHaNEHHAS
rudpuau3anusy», «PadboTe akageMuka
M. ®. BanoBay», «lloaummongus».
Obopyoosanue: MYJSHKU TUIOI0B U
KOPHEIUTOI0B AUKUX GOPM U
KYJIbTYPHBIX COPTOB PacTEHUM.
Jlabopamopnuie u npakmuueckue
paoomul:

Okckypeusa «OCHOBHBIE METOABI U
JNOCTVIKEHUS CEJIEKLIMU PACTEHUN U
KUBOTHBIX (HA CEJICKIIMOHHYIO CTAHIIUIO,
IUIEMEHHYI0 epmy,
COPTOUCHBITATENbHBIA y4aCTOK

WU TEIUTUYHOE XO035MCTBO)

[IpuBOAUTE PUMEPHI TOCTUKECHUN
CEJICKLIMA PACTEHUN U )KMBOTHBIX

7.3

buorexnomorusa
KaK OTpacib
MPOU3BOJICTBA

buorexnomorus KakK OoTpacib
IIPOMU3BOJICTBA. [ €HHAsI MHXKEHEPUS.
Oranbl co3nanus pekomOunantHoit JITHK
Y TPAHCT€HHBIX OpraHu3MoB. KierouHas
nHxeHepus. KineTtouHble KyJIbTyphbl.
MUuKpOKIOHaTBHOE PA3MHOKEHHUE
pacrenuid. Kitonuposanue
BBICOKOTIPOTYKTUBHBIX

PackpbIBaTh cojiepxaHue TEPMUHOB

Y TIOHSITUI: OMOTEXHOJIOTHSI, KJIETOUHAS
WH)XCHEPUs, TCHHASTMH)XKCHEPHS,
KJIOHUPOBAHUE, TPAHCTEHHbBIC
opranuzmbl, ' MO (reHeTuyecku
MOJU(PUIIUPOBAHHBIE OPraHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHEIE
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CEJIbCKOXO3SIUCTBEHHBIX OPTaHU3MOB.
DKOJOTUYECKUE U ITUIECKHUE TTPOOIEMBI.
I'MO — renerudecku
MOIU(DHUIIMPOBAHHBIC OPTaHU3MBIL.
Jemoncmpayuu:

Tabauysr u cxemol: «OOBEKTHI
ouoTexHoJIoTHNY, « KinerouHsle
KYJbTYPbI U KJIOHUPOBAHHEY,
«KoHCcTpyHnpoBaHHen MEepeHOC IeHOB,
XPOMOCOM

JOCTIXKEHHSI OMOTEXHOJIOTUH B 00JIaCTH
MPOMBIIIIIEHHOCTH, CEIbCKOTO XO03S1CTBA
U METUITUHBI.

[TepeuncnsaTh ¥ XapakTepU30BaTh
OCHOBHBIEMETObI M JIOCTHKEHUS
OMOUH)KEHEPUH.

OOcyXaaTh SKOJOTUYECKUE

U 3TUYCECKUE aCIEKThl HEKOTOPBIX
HCCIIeIOBaHMM B 00J1acTh
OuoTexHonoTuM (KJIOHUPOBAHUS,
HCKYCCTBEHHOTO OILUIOOTBOPEHUS,
HANpaBJICHHOTO M3MEHCHUS TeHOMa

U CO3JIaHMsI TPAHCTEHHBIX OPTaHW3MOB)

HUroro yacos no teme 3
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOIPAMME
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11 KJJACC

No
/11

Haumenosanue
pa3aenoB U TeM
y4eOHOTO0 MpeIMeTa

KonuuectBo
JacoB

[IporpamMHO€E conepxanue

OCHOBHBIE BUBI ACSITSIBHOCTH
o0yuJarmuxcs

Tema 1. DBoJIOLIHMOHHAA OMOJIOTHA

1.1

OBOJIONASI U METOBI
€e U3YUYCHUs

1

[Ipennocriiku BOSHUKHOBEHUS
HBOJIIOIIMOHHOY TEOpHH. DBOJIIOIIMOHHAS
TEOPHUS ¥ €€ MECTO B OMOJIOTHH.
Biusinue 3BOIOIMOHHON TEOPUHN

Ha pa3BUTHE OMOJIOTUU U JPYTUXHAYK.
CBuneTenbCcTBa SBOJIONUH.
[TaneonToNIOTHYECKHE:!
MOCJIeI0BATENIbHOCTD MOSBIEHUS BUIAOB
B MMaJIEOHTOJIOTHYECKOU JIETOTIMCH,
nepexo/iHbie (POpPMBI.
buoreorpaduueckue: cxoacTBo

u paznuune (hayH udiaop MaTepUKOB
U OCTPOBOB. IMOPHOTOTUYECKHUE:
CXOJICTBaM Pa3INUMsi IMOPUOHOB Pa3HBIX
BUJIOB TTO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIE, aHATIOTUYHBIE,
pyJAUMEHTapHbIE OPTaHbl, aTABU3MBI.
MonekysipHO-0HOX UMUYECKHE:
CXOJICTBO MEXAHU3MOB
HACIICJICTBEHHOCTH M OCHOBHBIX

PackpriBath copepikaHre TEPMUHOB
Y TIOHSITHIA: SBOJTIONHS, TICPEXOTHBIC
dbopMbl, pUITOTEHETHYECKHUE PSIJIbI,
BUJIBI-OHJIEMHUKH, BUIBI-PEITUKTHI,
3aKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOTreHETUYECKHI 3aKOH,
TOMOJIOTUYHBIC W aHATTOTHUYIHBIC
OpraHbl, pyJIMMEHTApHbIC OPTaHbI,
aTaBU3MBI.

[TepeuncasaTh OCHOBHBIC ATAITbl Pa3BUTHSI
3BOJIFOIIMOHHOW TEOPHH.
XapakTepu30BaTh CBUJCTEIbCTBA
ABOJIIOIHHN: TTAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOTOTHIECKHE, CPABHUTEITHLHO-
aHATOMUYECKHUE, MOJIEKYJISIPHO-
OMOXUMHUECKHE.

[IpuBOANTE TIPUMEPHI MEPEXOTHBIX
dbopm oprannu3zMoB, HUITIOTCHETUIECKUX
PAIOB.

[IpuBouTH (HOPMYIHPOBKU 3aKOHOB
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METa0OTUYECKUX TYTEeH y BCEX JKUBBIX
OPTaHU3MOB.

Hemoncmpayuu:

llopmpemuwi.: K. JIunnen, K. b. Jlamapk,
Y. lapsun, B. O. KoBasieBckuii,

K. M. bap, O. I'ekkens, @. Mronmep.
Tabauywvt u cxemwvi.: «Pa3Burne
OPTaHUYECKOTO MHUpa Ha 3emiey,
penbedHble TaOIUIBI «3apOIBIIIH
MO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue: duoreorpapuaeckas
KapTa MHUpa; KOJIeKIus: «DopMbl
COXPaHHOCTH HMCKOTAEMBIX KUBOTHBIX
Y PacTEHUI»; BIAXHBIE IIpenapaThl
«Pa3BuTHe HacekoMoro», «Pa3Butue
JATY LIKA

OMOTEHETHUYECKOTO U 3apO/IbIIIEBOTO
CXOJICTBa

1.2

Uctopus pazButus
MPEICTABICHUI
00 PBOIIOINA

OBosronuoHHas teopus Y. JlapBuHa.
[Ipennocruiku BOSHUKHOBEHUS
napBUHU3MA. J[BUKYIIIHE CHIIBI
ABOJIIONMU BUAOB 10 J[apBUHY
(M30BITOYHOE PA3MHOXKEHHE

[P OTPAaHUYEHHOCTU PECYPCOB,
HEONpeIeNIeHHAs: U3MEHYUBOCT,
0opn0a 3a CyIliecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

CuHTteTHueckas TCOPUA 3BOJJIIOINHA

PackpsiBaTh cojeprkaHre TEPMUHOB

W TIOHSITUM: CUCTEMATHKaA, €CTCCTBECHHBIN
Y UCKYCCTBEHHBIA OTOOP.
XapakTepu3oBaTb OCHOBHBIE
SBOJIIOIMOHHBIC MEH, KOHIICIIIIUN

Y TEOPUU; CPABHUBATH B3IJISJIbIHA BHU/L
u spomtoruio K. JIunnes, JXK.b. Jlamapxka,
Y. JlapBuHna.

OuenuBarh BKIa] JIMHHES B pa3BUTHE
CUCTEeMAaTUKU U OOBSCHATH IPUHIIMUITHI

57



(CTD) u ee OCHOBHBICTIOIOKECHHS.

Jemoncmpayuu:

llopmpemuwi.: K. JIunnen, K. b. Jlamapk,
Y. J{apBuH.

Tabauyel u cxemor: «Ilomynsumy,
«Kapra-cxema MmapuipyTa myTEIIECTBUS
Y. JapBunay, «P@opmbl 00pbObI

3a CyILECTBOBAaHUE», « ECTECTBEHHBIN
oTb0p», «MHOro00Opazue copToB
pactenuit», « MHorooOGpasue mopos
KUBOTHBIX»

OMHApHOW HOMEHKJIATYPHI.
XapakTepu3oBaTh COJICPIKAHNE

Y 3HAUYEHUE HBOJIOLMOHHON KOHUEHINH
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLMATBHO-3KOHOMHYECKUE
MPEANOCHUIKA BO3HUKHOBEHUS
3BOIOIMOHHOKM Teopun Y. JlapBuHa.
PackpsiBaTh copepxanue 3BOJIOLUUOHHON
teopunY. JlapBuHa; CpaBHUBATH
HEONPENIETICHHYI0 U ONPENIEIICHHY O
M3MEHYMBOCTb, €CTECTBEHHBI U
HCKYCCTBEHHBIN 0TOOp, GOpMBI OOPHOBI
3a CyLIECTBOBAHHUE.

OnuceIBaTh NOJNOKEHUS CUHTETUYECKOU
teopun dBoomU (CTD) U 0OBACHATH
€e 3HaueHue JIs10M0JIoruu

1.3

Bun: kpurepun u
CTPYKTYpa.
[Tomynanus kak Kak
3JIeMEHTapHast
€MHULIA BHUJA

MuxponsBosmtonus. [lomynsiius kak
C/IMHMIIABH]IA ¥ SBOJTFOITUH.
Jemoncmpayuu:

Tabnuyol u cxemor: «Ilomynsium,
«MyTanoHHasi U3MEHUYUBOCTbY.
ObopyoosaHue: MAKPOCKOTI,
Mukpornpenapar «Jpo3zoduna» (HopMma,
MyTaluu (POPMBIKPBUTBEB U OKPACKH
Tena), Mojienb-ammukanus «Ilepekpect
XPOMOCOM.

PackpbiBath cojpepkaHue TEPMHUHOB

Y TIOHATHNA:MUKPOIBOJTIOIHSI, BUI,
KpUTEPUH BUJIA, apeal, Oy JIsIus,
reHo(poH 1, MyTaIu, KOMOUHAITUN
T€HOB.

XapakTepu30BaTh BUJ KaKk OCHOBHYIO
CUCTEMaTHUUYECKYI0 €IUHUILY

¥ TIETIOCTHYI0 OMOJIOTUYECKYIO CHCTEMY .
Brinensate kpurepun Buma
(Mopdonoruyeckuit, GU3NOIOTUIECKUM,
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Jlabopamopnuie u npakmuueckue
pabomoi:

Jlaboparopnast pabota Ne 1. «CpaBHeHue
BUJIOB TTO MOP(POJIOTUIECKOMY
KPUTEPHUIO»

OMOXHMMUYECKUN, TCHETHYECKUM,
HKOJIOTUYECKHA, TeorpaduyecKkuii)

U TIPUMEHATH KPUTEPUM JJIs1 OTTMCAHUS
KOHKPETHBIX BHUOB.
XapakTepu30BaTh MOMYJIAIUIO KaK
CTPYKTYPHYIOEUHHUILY BHJIA U
SBOJTIOIUH.

OnuchiBaTh MOMYJISIUIO TI0 OCHOBHBIM

MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBrwxKyIiue CHUIIbI JBxymue cutsl (pakTopsl) 3Boonud | PackpwiBath cojepikaHne TEPMHUHOB
(37IeMeHTapHbIe BUJOB B Ipupoae. MyTalMOHHBIN Y TIOHATUN: KOMOUHATUBHAS
(akTOophI) HBOITIOLUN npoliecc ¥ KOMOWHATUBHAS W3MEHYMBOCTh, MYTAllUH, MY TALIUOHHBIN
W3MEHYUBOCTh. [[oMyIs1IMOHHBIE BOJHBI | HPOIIECC, MOMYISLMOHHBIE BOJIHBI,
u apeitd reHos. M3onsims u murpauus. | apeid reHOB, U30JSALUSA, MUTPALUN.
Hemoncmpayuu: XapaxkTepu3oBaTh JIE€MEHTapHbIC
Tabauysl u cxemsbl: «JIBIKYIINE CUITBI (baKkTOpBI IBOTIONNN: MY TAIIHOHHBIHA
3BOJIFOLIAN npoiiecc, KoOMOUHATUBHAS
W3MEHYMBOCTD, MOIYJISLMOHHBIE BOJIHBI,
npeiid TeHoB, U30ISAIMS, MUTPAIUSL.
¥YcranaBivBaTh NPUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXK]Y
MEXaHU3MOM U PE3yJbTaTOM JAEHCTBUS
JBIDKYIIUX CHJI (371€MEHTapHBIX
(bakTOpOB) IBOITIOLUN
1.5 | EcrecTBeHHbIil 0TOOP EctectBennsiit oT60p — HanpaBisitouid | PackpwiBath cojepikaHue TEPMUHOB

u ero GopMbl

(hakTop 3BOJIOLHH.
@DopMBI €CTECTBEHHOT00TOOPA.

Y TIOHSITUH: €CTECTBEHHBIN OTOOD,
0opr0a 3a CyIIeCTBOBaHUE.

59



Jemoncmpayuu:
Tabauywvr u cxemvi. « ECTeCTBEeHHBIN
oTO0p», «boprOa 3a cyIriecTBOBaHUE

OnwuchiBaTh MEXaHW3M JICHCTBHS
€CTECTBEHHOTO OTOOpA.
Xapaktepu3oBarb (OPMBI €CTECTBEHHOTO
oTOOpa (ABWXKYILIUMA, CTAOWIU3UPYIOIINH,
JTU3PYNTUBHEIA) U CPAaBHUBATH UX MEXTY
COOO}.

XapakrepuzoBaTtb 60pb0y

3a CyII[ECTBOBAaHUE U CPaBHUBATH €€
BUBI (MEXKBUIOBAsI, BHYTPUBHUIOBAS,
60pb0a ¢ HeOIaronpUsITHHIMU
dakTopaMu BHEIIHEHN Ccpesbl)

1.6

PesynbTarsl
ABOJIIOIHU:
IPUCTIOCOOIEHHOCTD
OpTraHUu3MOB U
BUI000pa30oBaHue

[IprcrnocoOIeHHOCTh OPTaHU3MOB
KaK pe3yJbTat 3BoJtoluu. [Ipumepsl
NPUCTIOCOOJIEHUI Y OpPTraHU3MOB.
ApomMop@o3bl 1 HANOAIANITALIUH.
Bunu BunooOpazoBanue.

Kpurepuu Buga. OcHoBHBIE (HOpPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTUYECKOE.

Jemoncmpayuu:

Tabauysl u cxemol:
«ITpucnoco0aeHHOCTh OPTraHU3MOB),
«I"eorpaduueckoe BuI000pa3zoBaHUey,
«IKOJIOTM4ECKOe BU000Pa30BAHUEY .
Obopyoosanue:

koJuekius «[IpuMepsbl 3aIUTHBIX
MPUCTOCOOIEHUI Y )KUBOTHBIXY,

PackpeiBath copepxaHue TEPMUHOB

Y TIOHSITUI:IPUCTIOCOOJICHHOCTb,
MMOKPOBUTEIbCTBEHHAS] U
npenocTeperampinas OKpacka,
MacCKUpPOBKa, BHI000pa30BaHue.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHHUSI
MIPUCTIOCOOJICHUN Yy OPTraHU3MOB.
BrIsSBIISITE IO M300payKEHUSIM, HA YKUBBIX
1 (UKCUPOBAHHBIX TpermapaTax MpPUMEPHI
NPUCTIOCOOJIEHHOCTH PACTECHUN

U JKMUBOTHBIX K YCJIOBHUSIMCPEIbI
0o0UTaHUs, TOKAa3bIBATh OTHOCUTETHLHYO
1eJIECO0OPA3HOCTh MPUCTIOCOOIIEHUI.
XapaxkTepu3oBaTh COCOObI

Y MEXaHU3Mbl BUJI000pa30BaHUs;
ONMCHIBATh U CPAaBHUBATh OCHOBHBIE
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KOJUICKIIUSI HACEKOMBIX C Pa3IMIHBIMH
TUTIAMH OKPACKU; HaOOp IJI0/I0B

U CEeMSsH.

Jlabopamopnusie u npakmuueckue
pabomowi:

Jlaboparophnas pa6ota Ne 2. «Onucanue
HNPUCTIOCOOIEHHOCTH OPTraHu3Ma U ee
OTHOCHTEIIBHOTO XapaKTepay

(GOpPMBI PKOJTIOTUYECKOTO
U reorpaduuecKOTOBUI000pa30BaHuUs

1.7

Hanpasnenus u mytu
MAaKpO3BOJIIOLUU

MakposBoJoLus.

DopMBbI HBOTIONUH: (PrTeTHIecKas,
JIMBEPIreHTHAsl, KOHBEPTEHTHas,
napasienbHas. HeoOparumocTs
sBosrou. [IponcxoxaeHue

OT HeCTeUUATU3UPOBAHHBIX

MPEIKOB.

[Iporpeccupyroias crieranan3aus.
AnantuBHas paauaius.
Hemoncmpauuu:

Ilopmpemui: A. H. CeBepuos.
Tabauywsl u cxemovl: «KApomMop(o3b»,
«Manoananramumn», «O011as
JIereHepanus».

Oobopyoosanue: moaenb «OCHOBHBIC
HAMpaBIIEHUs SBOJIOLUNY; 00BEeMHas
Mo ienb «CTpoeHre roJIOBHOTO MO3Tra
MO3BOHOYHBIX )

PackpsiBaTh cojepkaHne TEPMUHOB

Y MIOHSATUN:MAKpO3BOJIIOIMS, (PUIOTEHES,
OMOJIOTUUECKUI Mporpece U perpecc,
apoMopdo3, uanoagantanys, oouas
JereHepanys, aganThuBHas paJaualys.
XapakrepuzoBaTh (GOPMBbI IBOTIOLHH.
BoisiBiisite apomMopdo3bl

U UIMOAJanTalul ypacTeHU

1 KUBOTHBIX.

CpaBHuBaTh OMOJIOTUYECKHI TpoTpecc
u Ouosiornyeckuit perpecc, apomopdos,
WIM0AaNTaIlii0 U OOIIYO
JIereHepaluIo.

BbIsSBIISITS B3aMOCBSI3U MEXKY Ty TAMU
Y HaMpaBJICHUSAMU HBOJIOLUN

Yy PaCT€HHI U KUBOTHBIX

HUToro yacoB o teme
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Tema 2. Bo3HMKHOBEeHMEe M pa3BUTHEe KU3HHU Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJie U METOIbI
€€ U3y4ECHHUS.
['nnoTtessl

IPOUCX OXKICHUS
JKU3HM Ha 3eMie

2

JloHay4HbIe TIPECTaBICHUS

0 3apOokJeHUM >Xu3HU. HayuHble
TUIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emiie: aOMOTeHE3 UIaHCIIEPMUSI.
XUMHUYECKast 3BOJIOLIHUS.
AOUOTEeHHBIN CUHTE3 OpraHNYeCKUX
BEILIECTB U3HEOPTAHUYECKUX.
DKCIEPUMEHTAIIbHOE MOITBEPKACHUE
XAMHAYECKOU IBOJTIOIUU.

HauanbHble 3Tansl 0M0I0TrHUecKon
sBosttonuu. I'unore3za PHK- mupa.
dopmMuUpoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
IlepBble KJIETKU U UX 3BOTIOLIMSL.
DopMUPOBAHUE OCHOBHBIX TPYMI
YKUBBIX OPTraHU3MOB.
Hemoncmpauuu:

llopmpembi:

®. Pean, JI. ITactep, C. Munnep,

A. W. Omapum, I'. FOpu.

Tabauywvl u cxemvi.: «BO3HUKHOBEHHE
ConHEYHOM CUCTEMBDY,

«Pa3BuTHE OPraHMUYECKOTO MHUPAY,
«PactutenbHas kiuetkay, « KuBoTHas
KieTkay, «IIpokapuoTnueckas
KJIETKa»

PackpbiBaTh copepxkaHue TEPMUHOB

Y TTOHSATUMN: KpealnoHU3M, a0UOTEHE3,
BHUTAJIN3M, TTAHCTIEPMHSI, OHMOTION3,
KoarepBaThl, MPOOMOHTHI, CHMOMOTEHE3.
XapaxkTepu3oBaTh METO]Ibl U3YUYECHHUS
HUCTOPUYECKOTO MPOLLIOr0 3EMIIH.
[TepeunciisiTe OCHOBHBIE ATaIlbI
XUMUYECKOW HMOUOTOTUYECKON
3BOJIIOLIUY.

Nznmarate conep:kaHve TUIIOTE3 U TEOPUH
BO3HUMKHOBEHUS JKM3HU Ha 3eMJie
(KpealoHu3Ma, caMOIPOU3BOJIBHOTO
3apOKIeHUs (CIOHTAHHOTO),
na”Hcnepmud, runote3sl PHK-mupa).
OnuceiBath 3kcniepuMmenTol C. Muniepa
u I". FOpu no nony4eHno opraHu4ecKux
BEILECTB U3 HEOPTaHUYECKUX ITyTEM
a0MOreHHOTO0 CUHTE3a
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2.2

OCHOBHBIC ATaIlbI
9BOJIIOLIAHA
OPTaHUYECKOTO MUpa
Ha 3emiie, pa3BUTHE
YKU3HU TI0 3paMm U
nepro1aM

Pa3Butue xu3HM Ha 3emiie 1o 3pam

u niepuonaM. Karapxei. Apxeiickas

Y IpOTepOo30KcKas 3phl. [1aneos3orickas
3pa U ee Mepuoibl: KEMOPHUICKUH,
OPAOBUKCKUHN, CUITYPUNCKHUH,
JI€BOHCKUH, KAMEHHOYTOJIbHBIN,
IIEPMCKUH.

Me3o301icKas 3pa U €€ IepUOIbL:
TPUACOBBIN, FOPCKUM, MEIOBOMU.
KaitHo3o1ickas 3pa u ee nepuobl:
MaJ€0reHOBHI, HEOTCHOBBIH,
AHTPOTOTECHOBBII.

XapakTepucTrka Kimmara

Y T€0JIOTHYECKUX ITpoueccoB. OCHOBHBIE
ATaIlbl 3BOJIOLMH PACTUTEIBHOTO H
AKUBOTHOTO Mupa. ApomMopdh 036l

Yy pacTeHuil U KUBOTHBIX. [losiBIEHNE,
pacUBET U BBIMUPAHUE TPYII )KUBBIX
OPTaHHU3MOB.

Jemoncmpayuu:

Tabauywvt u cxemsvi.: «Pa3BuTHne
OPTaHUYECKOTO MHUPay,
reoXpoHoJIoTHYecKas TabnuIa;
KoJutekus « DopmMbl COXpaHHOCTH
MCKOMAEMBbIX )KMBOTHBIX U PACTCHUI».
Jlabopamopnsie u npaxmuueckue
paoomul:

PackpbiBaTh copepkaHre TEPMUHOB
Y TIOHSITUW: 30H, 3pa, MEPHO/I,
apoMopdo3bl, HANOATATITAIIHH.
3HaTh MOCIEA0BATEIBLHOCTh JOHOB!
Karapxeu, apxeu, MpoTepo30H,
dbaHepo3oil; ap: apxeickas,
IIPOTEPO30MCKas, Majge0301CcKasl,
ME3030MCKasl, KAMHO30MCKasl; IEPUOJOB:
KeMOpHUNCKUIA, OPAOBUKCKHIA,
CUJIYPHUMCKUN, T€BOHCKHUU,
KaMEHHOYTOJIbHBIN, IIEPMCKUH,
TPHUACOBBIN, FOPCKUI, MEIIOBOM,
MMaJICOTCHOBLIA U HEOTCHOBBIH,
AHTPOTNOTECHOBBIM.

XapakTtepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUM OPTaHUYECKOTO MUpPa

TI0 3paM U MEpUOJaM re0JIOTUYECKOM
VCTOPUU; ITAIbl PA3BUTHUSA
PaCTUTENBHOTO U )KUBOTHOTO MUPA.
Boeigenuts riiaBubie apomMopd o3l
pacTeHUM W )KUBOTHBIX.

CpaBHuBaTh MEXIy OO0
NPEACTABUTENIC CUCTEMATUYECKUX
rpynn OPraHU3MOB, BBISIBIISIT YE€PThI
YCJIOKHEHHUS U TIPUCTIOCOOTIEHHOCTH
K YCIIOBUSIM KU3HU
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[Tpaktuueckast padota Ne 1. «M3yuenue
MCKOTIAEMbIX OCTaTKOB PaCTEHHUI

Y J)KUBOTHBIX B KOJUIEKIIHSIX).
DKCKypCHus «IBOJIOLHUSA
OpTraHUYECKOTO MHUpA Ha 3eMJIe»

(B ecTecTBEHHO-HAYYHBIN
WINKpAeBEeTUECKU My3ei)

2.3 | CoBpeMeHHas Cucrema opraHM4ecKoro MHpa Kak PackpsiBaTh conepkaHue TEPMUHOB
cucrema OTpaKEHUE DBOJIOLKMU. OCHOBHBIC Y MIOHSTUI: CHCTEMATHKa, UCKYCCTBEHHAA
OPraHu4YCCKOro Mupa CUCTCMATUYCCKUC TPYIIIIbI OPraHU3MOB. U €CTEeCTBCHHAY maccmbnxaunﬂ,

Hemoncmpayuu: OMHapHass HOMEHKJIATypa, MPUHIUI
Tabauysl u cxemor: «CoBpeMeHHast HEePAPXUIHOCTH.
CHUCTEMa OPraHMYECKOI0 MHUpPa» XapakTepu3oBaTh COBPCMEHHYTO
CUCTEMY OPIraHHYECKOrO0 MHpa
2.4 | DBodIOIMS YETOBEKA DBOJIIOLMS YeTTOBEKA. AHTPOTOJIOTHSA PackpsiBaTh copepxanue TEpPMUHOB

(aaTpOTIOTEHE3)

Kak Hayka. Pa3Burue npencraBieHui
0 NMPOUCXOKJICHUU YeIoBeKa. MeTobl
M3ydeHus antponoreHesza. CxoAcTBa
Y Pa3JINuMsl YEI0BEKA U KUBOTHBIX.

CucreMaTH4ecKoe IMOJI0KEHHUE YeJIOBEKa.

Hemoncmpayuu:

Tlopmpemur: Y. J[lapBuH.
Tabauyol u cxemolr: «CpaBHEHHE
AHATOMHUYECKUX YEPT CTPOECHUS
YEeJI0BEKa U YeJIOBEKOOOPa3HBIX
00€3bsHY.

Obopyoosanue: CIENKU

Y TIOHSTHUN: aHTPOTIOJIOTHS,
AHTPOIIOT€HE3, YEJIOBEK Pa3yMHBIi
(Homo sapiens), mpsaMoOX0xaeHNE,
BTOpasi CHTHAJIbHAsl CHCTEMA.
[TepeuncnsaTe 3a1a4n aHTPOIIOJIOTHH,
ATaIBICTAHOBJICHUS W PA3BUTHS
NPEACTABICHUA O IPOUCXOXKIAECHUN
YeJI0BEeKa.

N3naratb OCHOBHBIE MOJIOKEHUS
teopun Y. JlapBuHa, KpUTHUECKU
OIICHMBATh HEHAYUYHYIOHH()OpMAIIIO
O MPOUCXOKJICHUH YEITOBEKa.
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WINN300paKEHUS KaMEHHBIX OpYIuit
MEPBOOBITHOTO YEJIOBEKA: KAMHU-
yonepsl, pyOuna, ckpedia

3HaTh CUCTEMATUYECKOE TOJIOKEHHE
Buna Homo sapiens, mepeyucisTh €ro
MOP(}OTOro-aHaTOMUYECKHE IPU3HAKU
pa3HOTO YpOBHS (THII, KJIacC, OTPS

u 1p.).

YcTaHaBIuBaTh 4Y€pThI CXOJICTBA U
paznuuuiiyenoBeka U KUBOTHBIX.
OOBSACHATH U OIICHUBATh 3HAYCHHE
HAYYHbIX 3HAHUI O MPOUCXOXKICHUN
YeJioBeKa JJisl MIOHUMaHUS MeCcTa W POJIH
YelioBeKa B MPUPOJIC

2.5

JBmKyIue CUsbl

(paxTopbI)
aHTPOTIOTEHE3a

JIBrkytue cuibl (hakTophl)
anTponoreHe3a. Hacinencrennas
MU3MEHYMUBOCTh M €CTECTBEHHBIN OTOOD.
OOGuiecTBeHHBIA 00pa3 KU3HH,
M3TOTOBJICHUE OPYIUH TPYyIa,
MBIIICHUE, PEUb.

Jemoncmpayuu:

Tabauywvl u cxemsvi: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHHS YeTTOBEKa
U 4ETT0BEKOOOPAa3HBIX 00e3bsIHY,
«OCHOBHBIE MECTa MaTCOHTOIOTUIECKUX
HaXO0JI0K MPEIKOBCOBPEMEHHOTO
YeJI0BEKay.

Obopyoosanue: MyIIsIKU
«IIpoucxoxenue yenoBeka
(MaIeOHTOIOTUYECKIE HAXOIKHN)»

PackpeiBath comepxaHne TEPMHUHOB
Y TIOHSITHI: (DaKTOpPBI aHTPOTIOTEHE3A,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
opyuiiHas 1eATebHOCTbD,
HOJIUMOP(PHU3M.

XapakTepu3oBaTh JBIKYILIUE CUITbI
(bakTOpBI) aHTPOIIOTECHE3A!
OMOJIOTUYECKUE U COLMATBHBIE,
CpaBHMBATh UX MEXIy COOOM
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2.6

OCHOBHBIE CTAIUU
JIBOJIIOLIMA YEITOBEKA

OCHOBHBIE CTaJMH ¥ BETBU YBOJIFOLIUU
YeJI0BEKa: aBCTpaIoNuTeKku, YenoBek
yMelbii, YenoBeK NMpsMOXOASIINN,
UYenosek HeaHAepTanbCkuii, YenoBek
pa3yMHBII COBPEMEHHOIO THIIA.
Haxoaxu uckomaembIx OCTaHKOB,
BpeMsl CyIIeCTBOBaHUS, 00JIaCTh
pacnpocTpaHeHusi, 00beM roJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYAUSL.
Jemoncmpayuu:

Tabauywvt u cxemvt: « OCHOBHBIC MECTa
MaJICOHTOJIOTUYECKUX HAXOJIOK IPEIKOB
COBPEMEHHOTO YEJIOBEKAY,
«JlpeBHenue aroan», «pesaue

JIX0AN», «HepBHe COBPEMCHHBIC JIXOA).

OO06opyoBaHUE: MYJISIKU
«ITpoucxoxaenue yenopekay (OrOCThI
aBCTPAJIONMTEKA, MTUTEKAHTPOTIA,
HeaH/epTallblla, KPOMAHbOHIIA); CIICIKU
WIIH U300paKeHNsT KAMEHHBIX 0Py
NepBOOBITHOTO YEITOBEKA: KaMHH-
qomrnepsl, pyouna, ckpebdia

PackppiBath cojepkaHue TEPMUHOB

Y TIOHSATHUN: aBCTPAIIONNUTEK, YEIIOBEK
YMEJIbIA, YETOBEK MPSIMOX OIS IHM,
HeaHjepTajel, KpOMaHbOHEIl,
HEOJIUTHYECKAsl PEBOJIIONHS,
MEepBOOBITHOE MCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATH MEXKIY
c000M OCHOBHBIE CTAJIUNA DBOJIIOLUU
YeJI0BeKa: XPOHOJIOTMYECKHU BO3PACT,
apeaJl pacrpoCTpaHeHus, 00beM
TOJIOBHOTO MO3ra, 00pa3 >KU3HU

U Opyaus TpyJa

2.7

YemoBeueckue pacel
Y IPUPOTHBIC
aJlanTany 4eI0BeKa

UYenosedeckue pacbl. OCHOBHbBIE
OOJIBIIINE PACHI: EBPOIICOUTHAS
(eBpazwmiickasi), HErpO-aBCTPATOUIHAS
(3KBaTOpHATBHAS ), MOHTOJIOUTHAS
(a3uaTcKo-aMepUKaHCKas ).

PackpriBaTth conepxanue TEpMUHOB
1 MIOHATHUU: pachl, PACOTEHE3, COMAII-
JapBUHU3M, PACU3M, METHCAIU.
XapakTepu3oBaTh U CPABHUBATH

HpeHCTaBHTeHeﬁquOBquCKHX pac,
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YepThl MPUCTIOCOOTIEHHOCTH
MIPEJICTABUTEIICH YETIOBEUECKUXPaAC

K YCIOBHSIM CylIeCTBOBaHus. EnqnHCTBO
yenoBeyeckux pac. Kpuruka
COLMAJILHOTO JJApBUHU3Ma M pacu3Mma.
Jemoncmpayuu:

Tabauywvl u cxemwi.: «YenoBeueckue
pacb»

PACKpBIBATh IPUYUHBI 1 MEXAHU3MBbI
pacorenesa, nepevyucisiaTh U MPUBOJIUTH
IPUMEPHI IPUCTTOCOOTIEHHOCTH YeT0BEKa
K YCJIIOBHUSIM CPEbl, IPUMEPHI
MIPUCTIOCOOUTETHLHOTO3HAUYCHUS PACOBBIX
MPHU3HAKOB.

Jloka3biBaTh eAMHCTBO Buaa Homo
sapiens, HAyYHYIO0 HECOCTOSITEIIbHOCTh
PACOBBIX TEOPUM, UJIEN COLUAIBHOIO
JIApBUHUA3MA WU pacu3Ma

HToro yacoB o Teme

9

Tema 3. Opranusmbl 1 OKPY:KaKIIAs Cpeaa

3.1 | Okosorusa Kak Hayka 1 DKOJIOTHA KaK HayKa. 3ajauynu pa3fenbl | PackpblBaTh coliep:kaHNe TEPMUHOB
HKOJIOTHH. Y TIOHSTHI: 9KOJIOTHS, IIOJIEBBIE
MeTo1bl KOJTOTUYECKUX UCCIEAOBAaHUM. | HAOIIO/IEHUs, YKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHUE MOHUTOPHUHI OKPY’KalOILIEW CPeIbl,
COBPEMEHHOTO YEJIOBEKA. MO/JIEJIMPOBAHUE, IKOJIOTUIECKOE
Jemoncmpayuu: MUPOBO33pEHUE.
Ilopmpemor: A. I'ymM00AB1T, [TepeuncisaTe 3a7a4M 3KOIOTHH, €€
K. ®@. Pynsbe, O. I'ekkens. pas3aeibl UCBA3U C APYTUMU HayKaMHU.
Tabnuyol u cxemsi: xapta «llpupoansie | XapakrepuzoBaTb METO]IbI
30HBI 3EMJIN» AKOJIOTMYECKHUX UCCIEA0BAHUMN

3.2 | Cpenbl oOuTanus u 1 Cpensl 00uTaHUsI OPTaHU3MOB: BOJTHAS, PackpbiBaTh conepxanne TEPMUHOB

9KOJIOTHICCKHE
dbakTopbl

HA3eMHO-BO3/yIIIHAs, TIOYBEHHAs,
BHYTPHU-OPTaHU3MEHHAS.
DKoJiorH4ecKue (PaKTopwl.
Krnaccuduxkammsi 3K0710THIECKUX

U TIOHSITUI: cpella OOUTaHuUs,
AKOJIOTHUYECKHE (PaKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTPAaHUYMBAIOIIUN (JTUMUTHUPYFOIIHIT)
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(bakTopoB: abMOTHUYECKHE, OUOTUIECKUE
Y aHTPOTIOTCHHBIE.

JleiicTBHE HKOTOTHYECKHX (DAKTOPOB

Ha OPTaHU3MBIL

Jemoncmpayuu:

Tabnuyol u cxemvi: «CpenploOUTaHUS
OpPTaHU3MOBY

dakrop.

XapakTepu3oBaTh yCIOBUSA CPEJL
oOUTaHUsI OPTaHU3MOB;
KJIACCU(PUIIMPOBATh U XapaKTepU30BaTh
IKoJIoTHYecKHe (aKTOphl: a0UOTUYECKHE,
OMOTHYECKHE U aHTPOTIOTECHHBIE.
OnuceiBaTh AEHCTBUE IKOJIOTHUECKHUX
(akTOpOBHA OpTraHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHUS U KU3HEACATEIbHOCTH
pacTeHuil U )KUBOTHBIXPA3HBIX Cpel
obuTaHus

3.3

AOunoTnyeckue
bakTopbl

AOuoTnueckue (pakTophl: CBET,
TEeMIIEpaTypa, BIAXKHOCTb.
doronepuoausm.[Ipucnocodnenus
OpPraHU3MOB K JIEUCTBUIO aOMOTUYECKUX
(dakTopoB. buosornyeckuepuTMsl.
Jemoncmpayuu:

Tabauywsl u cxemwvl: «DOTONEPUOIUZM.
Jlabopamopnsie u npaxmuueckue
pabomowi:

JlaGoparopnas pabota No 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHui U3 Pa3HbIXMECT OOUTAHUSY.
JlaboparopHas pabota Ne 4. « Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyca»

PackpsiBath cojepskaHue TEPMUHOB

U NOHATHUI: abuoTnyeckue (HakTopsl,
dboToneprou3M, OMOJTOTHYECKHE

PUTMBI.

AHanM3upoBaTh JEHUCTBUE CBETA,
TEMIIEpPaTypPbl, BIAKHOCTH Ha OPTaHU3MBI
Y IPUBOAUTH MPUMEPHI
NPUCTIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBoauTh OHOTOTHUECKHE HAOTIOACHUS
U 0hOPMIISITH pe3yJIbTaThl MPOBEICHHBIX
HAOJIIO ICHUI
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3.4 | buotnueckue buotnueckue ¢akropsl. Bumbl PackpbiBaTh copepxkaHue TEPMUHOB
bakTopbl OMOTHYECKHX B3aUMO/ICHCTBUI: U MIOHATUI:0M0THYECKHE (HAKTOPHI,
KOHKYPEHIIMS, XUIITHUIECTBO, CUMOHNO3 XUIIHUYECTBO, MAPAZUTHU3M,
u ero Gopmel. [1apasuTtusm, Kooreparus, | KOHKypPEHIHs, MyTyalu3M, CHMONO3,
MYTyaanu3M, KOMMEHCAITU3M KOMMEHCAJIN3M, HaXJ1eOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcanus3M, HEUTPaAITU3M. HEUTPATU3M.
3HaueHne OMOTUYECKUX Xapaktepu3oBaTh OMOTUYECKUE
B3aNUMOJICUCTBUN JJI CylIECTBOBAHUS (baKkTOpBI M BUIBIB3aMMOOTHOIIICHUN
OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBaX. | MEXAY OpraHu3MaMu; IIPUBOIUTH
Jemoncmpayuu: MPUMEPHI B3AaMMHOU
Tabauywvl u cxemol: «lInuIeBEIC HETINY IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOOW BUJIBI
OMOTHUYECKUX B3aNMOCHCTBHIA
OpraHu3MOB
3.5 | DKOJIOTUYECKHE DKOJIOTUYECKUE XAPAKTEPUCTUKU PackpsiBaTh copeprkaHue TEPMUHOB
XapaKTCPUCTHUKHU MMOITYJIAAIHH. OcHOBHBIEIIOKA3aTENN u HOHHTHﬁZHOHynHHHﬂ, YUCJICHHOCTD,

BHJIA U TIOIYJISIIAN

HOIYJISIIUN: YUCTIEHHOCTb, IIIOTHOCTb,
POKJ1aeMOCTh, CMEPTHOCTh, IPUPOCT,
murpanys. /luHaMuka 4uCIeHHOCTH
MOMYJISILIMY U €€ PEeryJIsiLus.
Jemoncmpayuu:

Tabauywvl u cxemwr: «llomynsaumny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJISLUMU UHPY30PUU-TY QETbKI».
Jlabopamopnisie u npakmuueckue
paoomui:

IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALUsl, JUHAMUKA
YUCJIIEHHOCTU TOTYJISIIIUU.
XapakTepHu30BaTh OCHOBHBIE OKA3aTENIH
Y DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILIMK; OTTUCHIBATH MEXAHU3MBI
PEryJIsIUi YUCIIEHHOCTH TOMYJISIUU
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[Ipaktuueckast padora Ne 2. «Iloxcuer
IUIOTHOCTH MOMYJISIUI pa3HbIX BUAOB
pacTeHun»

HToro yacoB o teme

5

Tema 4. Coo011ecTBa ¥ DJKOJOTHYECCKHE CHCTEMBI

4.1 | CoobuiectBa 1 Coo0111eCTBO OPraHU3MOB — OHOIICHO3. PackpbiBath conep:kaHue TEPMUHOB
OpTaHU3MOB CTpyKTypbl OMOTICHO3a: BUIOBAS, Y TIOHATHUN:0MOIIEHO3, JKOCHUCTEMA,
NpOCTpaHCTBEHHAs, Tpoduueckas OMOTeOIIEHO3, BH/IbI-TOMUHAHTHI,
(mmeBas). Bumbl-noMUHAHTEIL. HKOJIOTUYECKAs HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepru3oBaTh OHMOIIEHO3
Jemoncmpayuu: (coo0u1ecTBO), €ro BUAOBYIO,
Tabauywvt u cxemol: «lInummeBbie HETN, NPOCTPAHCTBEHHYIO U TPOPUUYECKYO
«bHo1IEH03: COCTaB U CTPYKTYpa». CTPYKTYPBI.
Ob6opyoosanue: MOIENb-aNTUTAKALISI OOBACHATE PO KOMIIOHEHTOB
«Tunuunble OUOLIEHO3BD»; TepOapuii GuoneHo3a B MOANEPHKAHUM ET0
«PactutenbHbie COOOIIECTBAY; CTPYKTYpBI M CYIICCTBOBAHMA
KOIeKHS «BHOLIECHO Ha ONPEENEHHOH TepPATOPHH.
OO0BsACHATH OMOJTOTUYECKUI CMBICIT
SPYCHOCTH WIMCTOBON MO3aHKH.
CpaBHUBaTh KOMIIOHEHTHI OUOIICHO30B,
UX BUJIOBYIO, TIPOCTPAHCTBEHHYTO
U TPOPHUUECKYIOCTPYKTYPHI, CBS3U
MEXKIy OpTraHM3MamMu
4.2 | DxocucreMsl 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh conepkaHue TEPMHUHOB

" 3aKOHOMCPHOCTH
X CYIICCTBOBAHUA

IToHATHE 00 PKOCHUCTEME
1 OMOTEOIIEHO3E.
OyHKIIMOHAIBHBIC KOMITOHCHTHI

1 TIOHATHI: dKOCHCTEMa, OMOTEOIICHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI,
TpodHuUecKre ypOBHH, MUILIECBAs
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AKOCHUCTEMBI: TIPOYIICHThI, KOHCYMEHTHI,
PEIyLICHTHI.

KpyroBopoT BelecTB u MOTOK SHEPTUN
B 9KOCHCTEME.

Tpoduueckue (nuieBbie) ypoOBHU
sKocucTeMbl. [luieBbie Lenu u ceTH.
OCHOBHBIE MOKa3aTeNU SKOCUCTEMBI:
Oouomacca, IpoAyKIHs. IKOJIOTUYECKUE
MUpaMUIbL IPOAYKIUHN, YUCICHHOCTH,
ouomacchel. CBOMCTBA IKOCHUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISIINSA,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

llopmpemur: A. JIx. Tencnu,

B. H. Cykaues.

Tabnuyol u cxemwi: «IIpupoaHbie
cooOiectBay, «llenu nuranusy,
«JKoJIoruecKasi mupaMuIa»

LEMNb U CETh, SKOJIOTHUYECKHUE
nUpaMuIbel, Ouomacca, mpoayKIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA 3KOCHUCTEMBI
(ee cnoCOOHOCTD K JUTUTETLHOMY
CaMOMO//Iep>KaHUI0, OTHOCUTEIBHO
3aMKHYTBId KPYTOBOPOT BEIIECTB,
HEOOXO0MMOCTh MOTOKA SHEPTUH).
CpaBHUBaTh NaCTOMIIHBIE U AETPUTHBIC
NUIEBbIE LENH, TPOPUIECKHEe YPOBHU
DKOCHUCTEMBI.

Paznuuars nupamMuabl OIpoayKIHH,
NUpaMUJIbl YUCIIEHHOCTH U TUPaMUIbI
OroMacchl.

CocTaBnsATh UENU U CETU NMUTAHMUS.
IIepeuncnsaTh CBOKMCTBA IKOCUCTEM:
YCTOMYMUBOCTb, CAMOPETYJISALMA,
pa3BUTHE (CyKIECCHS).

OrnuceiBaTh MEXaHU3M MOIJIEPKAHUSL
PaBHOBECHSI B DKOCUCTEMAX.
XapakTepu3oBaTh CyKIIECCUH, BBIBISTh
OPUYUHBI ¥ 00IIME 3aKOHOMEPHOCTH
CMEHBI YKOCUCTEM

4.3

[Ipupoansie
3KOCHUCTEMBI

[IpupoaHbIE 3KOCUCTEMBL.
DKOCHUCTEMBI PEK U 03€P.
DKocuCTEMA XBOMHOTO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

PackpsIBaTh coaeprkaHre TEPMUHOB
Y TIOHSITHIA: BOJIHBIE SKOCHCTEMBI,
OHMOreoeHo3bl, (PUTOIIAHKTOH,
300IJIaHKTOH, OEHTOC, TyMYC.
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Jemoncmpayuu:

Tabauysl u cxemwvl: « IKOCUCTEMA
HIUPOKOJUCTBEHHOTO JIECa»,
«DKOCHCTEMAa XBOMHOTO JIecay,
«buoneno3 Bogoemay.

Obopyoosanue: TepOapUN U KOJUIEKIIUU
pacTeHUN U )KUBOTHBIX,
MPUHALICKANUX K Pa3HbIM
AKOJIOTMYECKUM T'PYIIIIaM OJTHOTO BHIA

[TpuBOAUTH NpUMEPHI TPUPOTHBIX
9KOCHUCTEM CBOEH MECTHOCTH.
CpaBHMBATh HAa3€MHbBIC U BOJHBIE
AKOCHUCTEMBI; OPTaHU3MBI, 00pa3yIoIre
pasHble Tpouueckrue ypoBHU

4.4 | AHTpOTIOTCHHBIE AHTPONOTEHHBIE IKOCUCTEMBI. PackpsiBaTh copepkaHre TEpMHUHOB
9KOCHUCTEMBI ATPOIKOCUCTEMBIL. Y MIOHSATHIA: aHTPOIIOTEHHASI YKOCUCTEMA,
VYpOoskocucremsl. buosiornueckoe arposkocucrema, ypoboskocucreMa,
Y XO3MCTBEHHOE 3HaYEHUE 6uopazHooOpasue.
arpo3KOCHCTEM U YPOOIKOCHCTEM. XapakTepuzoBaTh arpo’KOCUCTEMBI
buopasznooOpasue kak hakTop 1 ypOOIKOCUCTEMBI, 0COOEHHOCTH HX
yCTOHUUBOCTHU SKOcHCcTeM. COXpaHEHUE | CyLIECTBOBAHMSI.
OMOJIOTUYECKOTO pa3HOOOpasus [IpuBOIUTH PUMEPHI AHTPOTIOTEHHBIX
Ha 3eMie. HKOCUCTEM CBOEU MECTHOCTH, OTHCHIBATH
Jemoncmpayuu: WX BUJOBOU COCTaB U CTPYKTYPY.
Tabauysl u cxemol: K ATPOIICHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: konnekuus « Bpenqurenu | IPHPOAHBIX SKOCHCTEM
BAXKHEHUIINX CEJIbCKOXO03MCTBEHHBIX 1 arpo3KOCUCTEM, arpOo3KOCUCTEM
KyJIbTYp» U ypOo3KocHcTeM
4.5 | buocdepa — Yuenue B. 1. Bepnanckoro o 6uocdepe. | PackpwiBath comepkanue TEPMUHOB
rioOaabHas I'panuiipl, cOCTaB U CTPYKTypa Y OHATHUI: Ouocdepa, )KUBOE BEIIECTBO,

AKOCUCTEMA 3EMIIU

ouocdepsl. JKuBoe BEIIECTBO U €T0
¢bynkmn. OcobenHoctu 6uocheprl Kak

JUHAMUYECKOE PaBHOBECHE.
OuenuBatp Bkian B. 1. Bepnanckoro
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r100aTbHON YKOCUCTEMBI.
JluHamMu4eckoe paBHOBECHE M 0OpaTHas
CBsI3b B Onocdepe.

Jemoncmpayuu:

llopmpemui: B. 1. BepHanckuii.
Tabauywsl u cxemsi: «O0OLIAs CTPYKTYpa
ounocdeps», «PacipocTpaHenue Xxu3HU
B Onocdepe», «O30HOBBIN dKpaH
ouochepnn»

B cO3JlaHue yueHusi o ouocdepe.
XapakTepu3oBaTh COCTaB OHMOChepHI,
(GyHKIIMU )KUBOTO BeliecTBa Onochepol
1 OTIpeNIeNATh (Ha KapTe) 00J1acTH ero
HanOOJIBIIIETO PACIPOCTPAHECHHSI.
[IpuBOANTH IPUMEPHI MPOSBICHUS
(GyHKIMIA )KMBOTO BelecTBa OUoChepsl,
OMOTEOXMMUYECKON eATETHbHOCTH
Ye0BeKa.

[Tepeuncnsate ocodbeHHOCTH OHOChEpHI
KaK 100aibHOM SKOCUCTEMBI 3eMITU

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTsl BeniecTs PackpeiBaTh comepxkaHue TEPMHUHOB
CYILIECTBOBAHUS 1 GMOTEOXMMHMYECKUE LUKl JIEMEHTOB | M MOHATHIL: LIEJTOCTHOCTh OHOChepHI,
ouochepnl (yrnepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOreOXMMUYECKHE LIUKIIbI
OMOMBI CyIIH. 3JIEMEHTOB, 30HAJIBHOCTL OHOC(hEpHI,
emoncmpayuu: OMOMBI.
Tabnuyol u cxemwr: «Kpyropopor OmuceIBaTh KPYTroBOPOT BEILECTB,
yriepoja B ouocdeper», «Kpyrosopor OMOreOXMMHUYECKHE LUKIbI a30Ta
a30Ta B IIPUPOJE» U yriepoja B onocgepe.
OOBACHATH MPUUUHY 30HAIBHOCTH
ouocdepsl. [lepeuncnarp
U XapaKTepU30BaTh OCHOBHBIE OHOMBI
CylIu 3eMJIu
4.7 | YenoBeuecTBO YenoseuecTBO B Ouochepe 3emiin. PackpsiBaTh copepkaHue TEpMUHOB

B Onocdepe 3eminu

AHTPOTIOTCHHBIC U3MEHCHHUS
B Ouocdepe. [mobanbHbIe

Y IOHSTUI: aHTPOTIOTEHHBIE U3MEHEHMS,
AKOJIOTMYECKHUI KPU3UC, TII00aIbHbIe
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SKOJIOTMYCCKUEC Hp06HCMBI.

Jemoncmpayuu:

Tabruyol u cxemol: «IIpumepHbIS
AHTPOTIOTEHHBIE BO3JIEUCTBUS

Ha IpUpOy», « BaxHeume nCTOYHUKA
3arpsA3HEHUs] BO3/1yXa U TPYHTOBBIX
BO», «IlouBa — BakHEHIIIAs
cocrasisiomas ouochepon, «Dakrops
Jerpajauny nousy, «llapHUKOBBIM

ah ek, «DakTOphl PATUOAKTUBHOTO
3arpsisHeHus: ouocheprn; Kpacnas
kHura PO, n3o0pakeHus oXpaHseMbIX
BUJIOB PACTEHUI U KMBOTHBIX

npoOIeMBL.

XapakrepuzoBaTh OUOC(hHEpPHYIO POJIb
YeJIoBeKa.

[IpuBOIUTH MpUMEPBHI AHTPOTIOTEHHBIX
n3MeHeHu B 6uocdepe.

OrieHUBaTh MOCIENCTBUS 3arpsS3HEHUS
BO3YIIHOM, BOJTHOM Cpe/ibl, U3BMEHEHUS
KJIMMAaTa, COKpaIleHUs
6unopazHoobOpazus.

®opMyaupoBaTh COOCTBEHHYO MO3ULHIO
M0 OTHOIICHHUIO K TII00ATbHBIM

U PETHOHATBHBIM JKOJIOTUYECKUM
npoOjemaM, apryMeHTHPOBATH CBOIO
TOYKY 3pEHUS.

HazpiBath npu4uHBI OSBIICHUS
MIPUPOTOOXPAHHOU ITUKH,

pacKpbIBaTh 3HAUYECHUE TpOTpecca

LTSI IPEOI0JICHHUS DKOJIOTHYECKOTO
Kpu3uca

4.8

Cocyl1iecTtBoBaHuE
IPUPOIBI
U YelioBeuecTBa

CocymiecTBOBaHUE TPHUPOBI

u yenoBeuecTBa. CoxpaHeHHe
Ouopa3zHooOpa3us Kak OCHOBA
YCTOUYMBOCTH OHOCHEPHI.

OcHoBa palMOHAITBLHOTO

yIPAaBIICHUS TIPUPOJTHBIMHU PECypPCaMHu
Y MIX WCTIOJIb30BaHHUE.

JlocTmkeHuss OHOJIOTUH

PackpbiBaTh copepkaHre TEPMUHOB

Y TIOHSITUI: PallMOHATIBHOE
MPUPOJOIIOIB30BAHNE, YCTOMUNBOE
pa3BUTHE, KOABOJIOLIHS.
XapakTepru3oBaTh palMOHAIbHOE
MCI0JIb30BaHKE MPUPOJAHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHUSI KOHIETIIUU
YCTOWYHUBOTO Pa3BUTHS
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¥ OXpaHa MPUPOJIBL.
Hemoncmpauuu:

Tabnuywl u cxemol: «buocdepa n
YEII0OBEK»

Hroro wacos o teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOIPAMME
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuyecTBo yacos
HaumMeHnoBaHue pa3iesoB U TeM JyiekTpoHHbIe (LN poBbIE)
Ne n/m Kontpoabsnsie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIe CUCTEMBI M UX OpraHU3aAIUs 1 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMHUYECKHUM COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWOJEO
4 KusHeneaTenbHOCTEh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
Pa3sMHOXeHHE 1 MHANBUIYAJIBHOE
5 FHBHAY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTraHU3MOB
HacnenctBeHHOCTh M KI3MEHYMBOCTH
6 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Ceneknus opranu3zMoB. OCHOBBI
7 1 P 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBUIEE KOJIMYECTBO YACOB I10 14 0 4

I[TPOI'PAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIIACC

HauMeHnoBaHue pa3iesioB 4 TeM

Koan4decTBo 4acos

JJleKTpOHHbIe (U poBbIe)

Ne ni/m Kontpoabnbie | IIpakTHyeckne
NPOrpaMmmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThbI padoThbI
1 DBOJIIOMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
) Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 https://m.edsoo.ru/OFLSS 1Y BS
3emuiie
3 OpraHusMsl 1 OKpy>Karolas cpeja 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0miecTBa 1 SKOJIOTHYECKHE
4 H 9 https://m.edsoo.rt/WXWAVS56F
CUCTEMBI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNON
OBUIEE KOJIMYECTBO YACOB I10 14 0 25

[TPOI'PAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

NOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsmmuecTBO yacos
Ne Tema ypoxa K 0 Hara DJIeKTPOHHbBIE U (PPOBBIE
n/n y Beero OHTPOJIbHbIE PAKTHYICCKHE | jyavyennsi | oGpasoBaTelbHbIE pecypehl
padoThI padoThbI

1 buonorus B cucreMe Hayk 1 https://m.edsoo0.ru/02T4D1UIS
MeTtonabl O3HAHUS KUBOU
npuposl. [IpakTnueckas

o1«

2 padora Ne I «Henonwsosanne 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IUYHBIX METOJIOB MPH
M3Y4YeHUU OMOTOTHYECKUX
00BEKTOBY
b

3 HOIIOTHHCCKHIE CHOTOMPI, 1 https://m.edsoo.ru/A7VOYD215
MIPOLIECCHI U UX U3YYEHUE

4 XUMHUCCKHI COCTAB KICTKH, 1 https://m.edsoo.ru/L17LI590V
Bopaa u MuHepajgbHbIE COIU

5 bemcu. Cocras u crpocnne 1 https://m.edsoo.ru/V33INUWSW
0eJIKOoB
depMeHTBI — OHOJIOTHYECKUE
Katanusatopsl. JJabopaTopHas

6 paGora No | «H:iyquHe 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJIMTUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpuMepe
aMuJIa3bl UM KaTajaasbl)»

7 Vrnesoasl. JInmmuasl 1 https://m.edsoo.ru/OJ7NFITI5

8 HyxnennoBble kucioTel. ATD 1 https://m.edsoo.ru/WNOELRA9B3
Hcro €To

9 TOPHIA M METOJIL H3YHCHHA 1 https://m.edsoo.ru/JIXQMJOGM3
kietkd. Knerounas Teopust

10 KueTka kak HeOCTHA XHBas 1 https://m_.edsoo.ru/XDCLRAF1Q

CHCTCMA
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

11

CrpoeHue »yKapuoTHYECKOU
kneTku. JlaboparopHas pabora
Ne 2 «M3yuenne crpoeHus
KJIETOK paCTEHUM, )KUBOTHBIX,
rpu0oB U OaKTEpHil O]
MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u ux
ONHMCAHHUEN

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMEH BELIECTB U
MeTadoIn3M

https://m.edsoo.ru/LOB3I3XYZ

13

®otocuHTe3. XEMOCHHTE3

https://m.edsoo.ru/V882FDGSF

14

DHEPreTHIeCKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKusHeHHEBIH TUKIT KJIIETKH.
Jlenenue kaeTku. MuTo3.
JlaGopatopnas padora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX
MHKpOTpenapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocuures Oenka. Peakmus
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsus — OUOCHUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounblie (opMBbl )KU3HU
— BHUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

DopMbl pa3sMHOKEHUS
OPTraHU3MOB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXK0X86

21

OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.
OrmtogoTBOpEHHE.
JlaGopaTopHast pabora Ne 4

0.5

https://m.edsoo0.ru/C29L.4DXB8
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«M3yueHne CTpOeHHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOTIpenapaTax»

22

WNupuBuyansHOE pa3BUTHE
OpPraHHM3MOB

https://m.edsoo.ru/MA4T8L5AD

23

['eneTnka — Hayka o
HAaCJIEJICTBEHHOCTH U
U3MCHYNBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCIIeI0BaHUS ITPU3HAKOB.
MoHorubpuaHOe CKpelrBaHue

https://m.edsoo.ru/YYQSGIOWI2

25

JuruOpuaHoe CKpelBaHue.
3aK0H HE3aBUCHUMOIO
HacJIeJOBaHUs TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuemieHHOE HacaeI0BaHNE
npu3HakoB. JlabopaTopHast
pabota Ne 5 «M3yuenue
pE3yNBbTaTOB MOHOTHOPUIHOTO
1 JUTHOPUTHOTO CKPEIMBAHUS
y 1p030(HITbI Ha TOTOBBIX
MHKpOIpenaparax»

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

I'enetuka nona. HacinenoBanue
HpI/ISHaKOB, CICIIJICHHBIX C
I1OJIOM

https://m.eds00.ru/3GYGV47YM

28

N3MeHYnBOCTb.
Henacnencreennas
M3MEHUYMBOCTh. JlabopaTopHas
pabota Ne 6. U3zyuenue

MO (UKAITMOHHON
M3MEHUYMBOCTHU, IOCTPOCHUE
BapHAI[MOHHOTO psijia U
BApUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacneacreeHnHas

0.5

https://m.edsoo.ru/VWT70DZ8R
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https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

M3MEHUYMBOCTb. JlabopaTopHas
pabota Ne 7. «AHanmu3 MyTanuii
y Ap030(UIIbI Ha TOTOBBIX

MHKpOIIpenapaTax»

30 I'eneTnka gemoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PesepBHbIii ypok. O600mEeHNE

31 o teMe «HacneancTBEHHOCTE U 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYUBOCTHh OPTraHU3MOBY

32 Cenek1us Kak HayKa U IIPOLIECC 1 https://m.edsoo.ru/3128P31.98
MeTopl M TOCTHKESHHUS

33 CEJIEKIIMU PACTEHUH U 1 https://m.edsoo.ru/JSK3Q6W0J
JKHBOTHBIX

34 buorexnonorus kak orpacie 1 https://m.edsoo.ru/TAKI9E62K

IIPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIIACC

Ne
n/n

Tema ypoka

KoandecTBo 4acos

Bcero

KonTpoabHbie
padoThl

IIpakTH4yeckue
padoThbI

Jara
H3Yy4YeHHUs!

DJIeKTPOHHBIE NN (poBbIE
o0pa3oBaTe/IbHbIE PeCypchl

OBOIIONUS U METOIEI €€
M3yYCHUS

https://m.edsoo.ru/6KWQI9KBKU

Hcropus passutus
IpEJCTABICHUHI 00 HBOIIOIIUU

https://m.eds00.ru/OSWC47SSX

MukposBosronus

https://m.edsoo.ru/TOFAUE4ZP

[omynsiust kak 37eMeHTapHas
€IMHULIA BU/Ia ¥ SBOJIIOLIUH.
JlaGoparopnas pabora Ne 1
«CpaBHEHME BUJIOB 110
MOP(OTOTHUECKOMY KPUTEPHION

0.5

https://m.eds00.ru/D3UCLTSOF

JBrxynme cuisl
(3;memeHTapHbIe (aKTOPHI)
9BOJIIOLIUU

https://m.edsoo.ru/3EH6CNOWI

EctecTBenHsIit 0TOOp U €TO
(hopMEBI

https://m.edsoo.ru/DY32BUDOO

Pe3ynpTarsl sBOIIOIMNA:
MPUCTIOCOOIEHHOCTh
OpPraHu3MoOB U
BU1000pa30oBaHUeE.
JlaGoparopnas padota Ne 2
«Onucanue NpucrnocobIeHHOCTH
OpraHu3Ma u €€ OTHOCUTEIBHOIO
Xapakrepa»

0.5

https://m.edsoo.ru/ WAJHSTLOB

Hanpasnenus u nytu
MaKpO3BOJIIOLIMU

https://m.edsoo.ru/PI1FI0Y V3

H606paTI/IMOCTB OBOJIFOIIUH

https://m.edsoo.ru/CLA9VCS5JJ
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

10

UcTopus xu3nu Ha 3emiie u
METO/Ibl €€ N3yUeHus

https://m.edsoo.ru/MJYYIMVX7

11

FHHOTCSBI HpOI/ICXO)KJIeHI/IH
JKU3HU Ha 3eMiie

https://m.edsoo.ru/EKNHXBOS2

12

PasButue xu3Hu Ha 3eMiie o
paM M epruojam

https://m.eds00.ru/ECINSTF62

13

OCHOBHBI€ 3TaIbl 3BOTIOIUU
PaCTUTEIHHOTO U YKHBOTHOTO
mupa. [Ipaktuueckas pabota No
1 «M3yueHne UCKOMaeMBbIX
OCTAaTKOB PACTEHUH U KUBOTHBIX
B KOJUICKITHSIX)

0.5

https://m.edsoo.ru/7K1LYOSCT

14

CoBpemeHHas cucteMa
OpPraHu4YecKoro Mupa

https://m.edsoo.ru/ WSEXNIOYAK

15

DBOJIIOLMS YeTIOBEKa
(anTpOmoreHes)

https://m.edsoo.ru/ADV3JERUE

16

JBxyue cuiisl ((pakTopsl)
aHTPOIIOTeHE3a

https://m.edsoo.ru/D7JZMBYPQ

17

OCHOBHBIC CTaauu 5BOJIOLNHA
YCJIOBCKA

https://m.edsoo.ru/14G19MQ4K

18

UYenoseueckue pacel 1
IPUPOJHBIE aJalTallH
4eJI0BEKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHblil ypok. O0001meHue
110 TeMe «BO3HMKHOBEHME U
pa3BUTHE XKU3HU Ha 3emiie»

https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOTHS KaK HayKa

https://m.edsoo.ru/K46KONS561

21

Cpensl oOuTanus u
DKOJIOTHYECKHE (PaKTOPbI

https://m.edsoo.ru/DCOIEUICY

22

AbuoTtndeckue GaKkTOpHI.
JlaGoparopnas padora Ne 3.
«Mopdonornyeckue

0.5

https://m.edsoo.ru/G7NF3P1INM
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https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

0COOEHHOCTH pPacTEHUH U3
Pa3HBIX MECT OOUTaAHUS.
JlaGopartopnas pabota Ne 4.
«BnusiHUE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue gpakropbl https://m.edsoo.ru/A6ZSMGNQR
DKOJIOTUIECKUE XapaKTEPUCTHKA
nomynsuu. [Ipaktuueckas

24 pabora Ne 2 «Iloxcuér 0.5 https:/m.edsoo.ru/X42J6 ABRN
MJIOTHOCTH MOMYJISIUI pa3HbIX
BHJIOB PACTEHHUI»

25 CoobmecTsa OpraHu3MOB — https://m.eds0o.ru/0T2K1PNGZ
OHMOILIEHO3

26 IKOJIOIMEECKHAE CHCTEMBL https://m.edsoo.ru/S1ILIRWZMR
(PKOCHUCTEMBI)
OcHOBHBIE MTOKA3aTENH

27 IKOCHCTCMBL. BK? JIOTHACCKHC https://m.edsoo.ru/NSTEWOGPE
nupamubl. CBolicTBa
skocucteM. CyKieccus

28 [TpupoHbIe SKOCUCTEMBI https://m.edsoo.rt/ WIDMMUBCS

29 AHTPOITOT€HHBIC YKOCHCTEMBI https://m.eds00.ru/WRS65U3WC

30 buocepa — rrobanbuas https://m.edsoo.ru/2X1VG5Q18
JKOcHCTEMA 3eMJn

31 3aKOHOMEPHOCTH https://m.eds0o.ru/VSIT6B38Z
CYIIECTBOBaHMS OHOChepsl

32 Henoseuectso B Grocdepe https://m.edsoo.ru/HXCDHPXDJ
3emiu

33 CocymecTBoBaHME MPUPOAE! 1 https://m.edsoo.1u/187G37606
YeJI0BEUCCTBA
PesepBHblit ypok. O6001eHNE

34 TeMbI «Coo01ecTBa https://m.edsoo.ru/SW5XCF3K6

OKOJOTHYCCKHUEC CUCTCMbD»
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https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJTIACC

Kon
NMPoBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHuA

ChopMupoBaHHOCTh 3HAHHK O MECT€ M POJH OHOJOTHH B CHCTEME
HAy4YHOTO 3HaHUS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAaHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KAapTHHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQZIe POCCHUMCKUX M 3apyOekHBIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE
Onosorny; (QYHKIIMOHAIBHOH T'PAMOTHOCTH YEJIOBEKA JIJIS PEIICHHS
JKU3HEHHbIX 33724

YMeHue packpblBaTh COJEpKaHUE OHOJOTUYECKUX TEPMHUHOB |
MOHATHUN: JXKU3Hb, KJIETKA, OPraHU3M; MeTabonu3M (0OOMEH BEIECTB U
MpeBpallleHue DSHEpPruH), TOMEOocTa3 (CaMOperyysduus), ypOoBHEBas
OpraHM3alis >KUBBIX CHUCTEM, CAMOBOCIPOHU3BEACHUE (PEIPOAYKIIMSA),
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT M Pa3BUTHE

YMeHue uznaratb OMOJIOIMYECKHE TEOPUH (KIIETOYHAs, XpOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Menngens, T. Moprana, H.W. BaBuiosa) u
ydyeHHsl (0 LEeHTpax MHOrooOpasus U NPOUCXOKACHHS KYJIbTYpPHBIX
pactenuii H.1. BaBuiosa), onpeaensTs TpaHUIIBI X TPUMEHUMOCTH K
YKUBBIM CHCTEMAaM

YMeHue BHaAeTh METOJAaMU HAY4YHOTO T[IO3HAHHS B OHOJOTHHU
(mabmrofeHMe W OMHMCAHHME JKUBBIX CHUCTEM, IPOIECCOB M SBICHUM;
OpraHm3anus U TMPOBEJACHHE OHOJIIOTUYECKOTO  OKCIEPUMEHTA,
BBIJIBIDKCHHUC THUITOTE3bI; BBISIBIICHHC 3aBHCHMOCTH  MEXKIY
HCCIeAyEMbIMH BEJIMYMHAME, OOBSCHEHUE MOJYYCHHBIX PE3YJIHTATOB,
HCITOJIb30BAHHBIX HAYYHBIX MIOHATHH, TECOPHH U 3aKOHOB; YMEHHE JIeIaTh
BBIBOJIbI Ha OCHOBAaHMHM MOJYYCHHBIX PE3YJIHTATOB)

YMeHue BbIIEHATh CYIIECTBEHHbIE IPU3HAKU BHUPYCOB, KIETOK
MPOKAPUOT W  JIYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHHUS
SHEPTUH B KJIETKE, (POTOCHHTE3a, IUIACTHYCCKOTO M IHEPTreTUICCKOTO
oOMeHa,  XEeMOCHHTEe3a, MHTO3a, MeHo3a,  OILIOJIOTBOPEHUS,
pPa3MHOKEHU S, MHIMBUAYAJIBHOTO Pa3BUTHsI OpTaHu3Ma (OHTOTeHE?)

YMeHue NpUMEHSATh  IOJNyuYeHHble  3HAHUS  JUIL  OOBSICHEHUs
OMOJIOTMYECKUX TPOLECCOB M SBICHUH, IS MPHHITUS MPAKTHYECCKUX
pelIeHUi B MOBCETHEBHOMN KU3HHU B IIENIsAX oOecreyeHust 6e301acHOCTH
CBOETO 37I0POBBS U 3/I0POBBSI OKPY)KAIOMINX JFOJICH, COOMIOICHUS HOPM
IPaMOTHOTO TIOBEJICHUS B OKPY’KaIOLIeH MPUPOTHON Cpe/ie; TOHUMaHue
HEOOXOAMMOCTH HCIIOJIb30BaHUS JIOCTI)KEHUI COBPEMEHHOM OMOI0TUN
¥ OMOTEXHOJIOTHIA JUIsl palliOHAIBHOTO PUPOAONOIB30BAHUS

YMeHue pemaTh 3JeMEHTapHble T€HETUYECKHE 3a/Jadyl Ha MOHO- U
TUTUOpHUIHOE CKpEIIMBaHME, CLENJIEHHOE HacleI0OBaHHE; COCTaBIATh
CXeMbl ~ MOHOTHOPHUJIHOTO  CKpEIIMBaHHS  JUIsI  TMpeACKa3aHHs
HacJIeJIOBaHUs TPU3HAKOB Y OPTraHU3MOB

YMeHUe  BBIIOJHATH  J1a0OpaTOpHBIE M NpakTUYecKHe paloThl,




coOmoaTh TpaBwia mpu padbore ¢ ydeOHBIM H JTa0OpaTOPHBIM
00opyI0BaHUEM

YMeHne KpUTHUYECKH OLIEHMBATh W MHTEPHPETUPOBATH MHPOPMAIUIO
OMOJIOTUYECKOTO COJepKAaHMs, BKIIOYAIOILYIO NICEBIOHAYYHbIE 3HAHUS
13 pa3iandHbIX UCTOYHUKOB (CMMU, HayyHO-TIOMyJIsipHBIE MaTepuabl);
STHYECKHE aCIEKThl COBPEMEHHBIX MCCIEI0BaHUM B OHOJOIHH,
MeJMIMHE, OMOTEXHOJIOTHH

10

YMmeHne co3gaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
00001mass OMOOTHYECKY0 MH(DOPMALIMIO M3 HECKOJBbKUX MCTOYHUKOB,
IpaMOTHO HMCIIOJIb30BATh MOHATUHHEIA armnapaTr OHOoI0THI

11 KJJACC

Kon
NPoOBEPAEMOro
pe3yJjabTara

IIpoBepsieMble npeIMeTHbIE Pe3yJbTAThI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOW NPOrpaMMbI CpeAHero 0o1ero 00pazoBaHus

ChopMHupoBaHHOCTH 3HAHUM O MECT€ M PO OUOJIOTUH B CHCTEME
HAy4YHOTO 3HaHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHON
€CTECTBEHHO-HAyYHOU KapTHHBI MHpPAa U HAYYHOI'O MHUPOBO33PEHHS; O
BKJIQJIe POCCHUCKHX W 3apyOeXHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruy; (QyHKIMOHAIBHONH TIPaMOTHOCTH 4YeJOBEKa Ui PElICHUs
JKU3HEHHBIX 3a7a4

YMeHHe pacKpblBaTh COJAEpKaHHE OWOJOTMYECKMX TEPMHHOB U
TOHATHIA: BHI, TOMYJSAIUS, TeHO(DOHA, IBOJIONUS, IBHKYIINE CHUIIBI
(daxTopsl) 9BOJIIOLINH, HPUCIIOCOOJIEHHOCTh OpPraHU3MOB,
BH1000pa30BaHKE, SKOIOTHYECKUE (PaKTOPBI, SKOCHCTEMA, TPOITYLICHTHI,
KOHCYMEHTBI, peAyLeHTBI, LIeNId MUTAHUs, SKOJOTMYecKas MUpaMuja,
omoreorneHo3, bnocdepa

YMeHue uznaratb OMOJIOIMYECKHE TEOPUU (IBOJIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTeTHMYecKas  TeOopus  HBOJIOLUH), 3aKOHBl U
3aKOHOMepHOCTH (3apoapieBoro cxoncrBa K.M. bapa, yepenosanus
IJIaBHBIX HampaBiieHUud u nyteit sBomtonun A.H. CeBeprioBa, yueHus o
ouocdepe B.W. BepHaackoro), onpeaensTs TPaHUIIBl HX TIPUMEHUMOCTH
K XKMBBIM CHCTEMaM

YMeHue BhajeTb METOJaMU HAy4YHOrO TIIO3HaHUS B OuOJIOTUH
(HaGnroieHMe M ONMMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUM;
OpraHu3alus W T[pOBeJEeHHE OHUOJOrMYEeCKOro SKCIEPUMEHTA,
BBIIBUJKCHUE  TMIIOTE3BI, BBIBJIICHUE  3aBUCHUMOCTH  MEXKIY
UCCIIETyEMbIMU BEJIMYMHAMU, OOBSICHEHUE IOJYUYCHHBIX PE3YJIbTATOB,
HCIIOJb30BAHHBIX HAYYHBIX IIOHATHM, TEOPUH M 3aKOHOB; YMEHHUE
JIeJIaTh BbIBOJ/IbI HA OCHOBAHUHU IOJYUYEHHBIX PE3YJIbTATOB)

VYMmenue BBIIACATE CYHICCTBCHHBIC ITPHU3HAKH CTPOCHUSA OHMOJIOTMYECKHUX
OOBEKTOB:  BHJIOB, TIONYJIALUH, TPOMYIEHTOB, KOHCYMCHTOB,
pEeIyLeHTOB, OMOTEOIEHO30B U JIKOCHCTEM; OCOOEHHOCTH TMPOIECCOB
HACJIeICTBEHHON U3MEHYHUBOCTH, €CTECTBEHHOTO otOopa,
BUJI000pa30BaHusl, TMPHUCIOCOOJICHHOCTH  OPraHU3MOB,  JICUCTBUS
9KOJIOTHYECKUX (haKTOPOB Ha OPTraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA




OHCPruu B 3KOCHUCTEMAX, aHTPOIIOI'CHHBIX H3MEHEHUH B DKOCHCTEMAaX
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOT€OXUMHUYECKHUX IIUKIIOB
B bmocdepe

YMeHne NpUMEHSATh  IOJyY€HHblE  3HAHUSA UL OOBSCHEHHS
OMOJOTMYECKUX MPOIECCOB U SIBICHUMU, I MPUHSITHUS MPAKTUUYECKUX
peleHnil B MOBCEAHEBHOM )XKM3HU B LENsIX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbSl U 3/10POBbsl OKPYKAIOLIMX JIFOAEH, COOII0AEHUS HOPM
IPaMOTHOTI'O NOBEJIEHNUS B OKPY’KaIOILEH IPUPOAHON Cpelie; TOHUMaHUE
HEO00XOIMMOCTH HCIOJIb30BaHMsI JOCTHKEHUM COBPEMEHHOM Ouonorun
JUI PallMOHAJILHOTO NPUPOIOTIOIb30BAHUS

YMeHue pemniate 3JIeMEHTapHble OWMOJOTMYECKHe 3a/adH, COCTABIATH
CXEMBI IEPEHOCA BEIIECTB U YHEPTHH B IKOCUCTEMax (IIENU MUTAHUS)

YMeHue BBIIOJHATH JIAOOPAaTOPHBIE M IMPaKTHYECKUE paloTHl,
coOnroAaTh mpaBwia npu pabore ¢ ydeOHbIM U J1abOPaTOPHBIM
000pyI0BaHUEM

YMeHue KpUTUUECKH OIIEHWBATh U MHTEPIPETUPOBATH WH(OPMAIIHIO
OMOJIOTHYECKOTO COAEp aHUs, BKIIOYAIOIIYIO TCEBJOHAYYHbIE 3HAHUS
13 pa3MYHbIX UCTOYHUKOB (CMU, HayuyHO-TIOMYJISIpHBIE MaTEpUAIbI);
paccMaTpuBaTh rodanpHbIe JKOJIOTUYECKHUE poOJIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULIUIO

10

YMeHHne co3naBaTh COOCTBEHHBIC MUCBMEHHBIC M YCTHBIC COOOINCHHUS,
000011ast OMOJIOTHYECKYI0 WH(OPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO HMCIIOJIb30BaTh MOHATHIHBINA anmapar OHOJIOTHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

buosnorus xak Hayka

1.1

buonorus — Hayka o >xuBoil mpupoxae. Pomp Ouonoruum B (HopMUpOBaHUHU
COBPEMEHHOW HAayYHOM KapTHUHBI MUpa. CHcTeMa OMOJIOTHISCKUX HAYK

1.2

Metoapl TO3HAHUS KUBOW TMPUPOABI (HAOMIOAEHUE, SKCIEPUMEHT, OMHUCAHMUE,
U3MepeHue, Kiaaccuukaius, MOACIUPOBAHUE, CTAaTHCTUYECKas o0paboTka
JTAHHBIX )

JKuBEIe cHCTEMBI U UX OpraHu3anusa

2.1

Kusble cuctembl (OMOCHCTEMBI) Kak IMpeAMeT u3ydeHus Ouosioruu. CoiicTBa
OHOCHCTEM U UX pa3HooOpasue

2.2

YpoBHU OpraHu3anuu OHOCHCTEM: MOJEKYJISPHO-TEHETUYECKUN, KIETOYHBIMH,
OPraHNU3MEHHBIN, TONYJISIITMOHHO-BHJIOBOM, SKOCUCTEMHBIN, OMoCchepHBII

XHUMHUYECKHI COCTAB U CTPOCHHUE KIIETKHU

3.1

XUMHUYECKHI COCTaB KIJIETKHM. XHUMHYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHL. Boma w© MwuHepanbHble BemecTBa. DOyHKUMM BOABL U
MHHEpaJIbHBIX BENICCTB B KJIeTKe. [lognepkanne ocMOTHUECKOro OajlaHca

3.2

benku. CocraB u crtpoeHue O€IKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zaMeHnmbie U 3aMEHUMbIE aAMUHOKHUCIOTBL. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOH MOJIEKYyJbl (II€pBUYHAsl, BTOPUYHAs, TpPETUYHAs U
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKHe CBoiicTBa OenkoB. buonornueckue
GyHKUIUH OENKOB.

®epMmeHThl — Onosornueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
neHtp, cyocrpatHas crnenuduunoctb. Kodepments. Butamunbpl. Oraunyus
(epMEHTOB OT HEOPTraHUYECKUX KaTaJIN3aTOPOB
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VrieBoapl: MOHOcaxapuzpl (TJII0K03a, pubo3a M Je30Kcupu003a), Aucaxapuibl
(caxapo3a, JlakTo3a) M ToaMcaxapulbl (Kpaxmal, TJIMKOreH, IIEeJUTI0JI03a).
bronornueckue GyHKIMH yTIICBOIOB.

Jlunuapl:  TpurMUepuusl,  crepouabl,  ¢ocomunuasl.  'mapoduasHO-
ruapodoOHble  cBoiicTBa. buomormueckme ¢yHkumm aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OSJIKOB M JIMIUIOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxnennosbie kucnotsl: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenue u pynkiuu JJHK. Crpoenune n pynkunn PHK. AT®: crpoenue
1 QYHKIIUH

3.5

[{utosorust — Hayka o kjeTke. Kiierounast teopus. MeTobl H3y4eHUsl KIETOK

3.6

Knerka kak memoctHas >kuBas cuctema. OOImMe NMpHU3HAKK KIIETOK: 3aMKHYTas
HapyxHasg MemOpana, moiekynsl JJHK kak reneruueckuii ammapar, cuctema
cuHTe3a Oenka

3.7

TUIBI KJIETOK: dyKapuOTHYeCKass U mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTudeckoil  kietku. Knerounas crenka Oaktepuii. CrpoeHue
SYKapUOTHUYECKOW KIeTKH. OCHOBHBIC OTJIWYHUSA PACTUTEIBHOM, XKUBOTHOU W
TpUOHON KJIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢yukun. [Tnazmarnyeckas MmemOpaHa, e€ cBoiicTBa u pyHkiuu. Llutornasma u eé
opraouipl. OnHOMEMOpaHHbIE OPraHOWbl KJIETKH: HHIOIMIa3MaTHyecKasl CeThb




(BIIC), ammapatr ['ombmxku, auzocombl. [loayaBTOHOMHBIE OpraHOMABI KJIETKH:
MUTOXOHJpPUH, MiacTHibl. [IpoucxokaeHrne MUTOXOHIPUH M miaacTul. Buasl
mwiactua. HemeMOpaHHble OpraHouJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTP,
PECHUYKH, )KTYTUKH. DYHKIIMU OPraHoUJI0B KIeTKU. BritoueHus

3.9

SAnpo — perynaropHbsiii neHtp kietku. CTpoeHue sjapa: siiepHas 00010YKa,
KapHoIlLIa3Ma, XpOMAaTHH, sIPBIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEMIECTB B KIETKE

H(I/IBHGI[GSITGJIBHOCTB KJICTKH

4.1

OOMeH BemecTB, WJIM METa0o0du3M. ACCUMHWIIALNMS (TUTACTUYECKHH OOMEH) W
JUCCUMUIISIIUS (QHEPTETHYECKUI OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
MeTabonm3ma. Tumbl oOMeHa BEIIeCTB: aBTOTPOQHBIA u reTeporpodHsbli. Pomb
(hepMEeHTOB B 0OMEHE BEIICCTB U IPEBPAIIICHHH YHEPTUH B KJICTKE

4.2

®ortocunTe3. CBeToBas U TeMHOBas ¢asbl porocuHTe3a. Peakiuu dotocunTesa.
DddexkTuBHOCTh (HOTOCHMHTE3a. 3HAUCHHE (POTOCHHTE3A JUIsl KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpempl Ha (POTOCHHTE3 M CIOCOOBI TOBBINICHUS €T0
MPOIYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCUHTE3HWpyIole OakTepun. 3HAYCHUE XEMOCHUHTE3a JUIs
KU3HU Ha 3emie

4.3

DHepreTuyeckuii 0OOMEH B KJeTKe. PaciieruieHwe BeNeCTB, BBIICICHUE U
AKKyMYJMPOBaHHWE »HHEPrUUM B KIETKE. OTamnbl 3HEPreTHYeCKOro oOMeHa.
I'mukonu3. bpoxenne m ero Buabsl. KucimopogaHoe OKHCICHHUE, WIIH KICTOYHOE
Jbpixaare. PGEeKTHBHOCT YHEPTETHYECKOTO O0OMeHa

4.4

Peakuu matpuynoro cuntesa. ['enernyeckas undopmanus u JJHK. Peanuzanus
reHeTu4eckol MH(popManuu B KiIeTKe. ['eHeTHueckuil Kox M €ro CBOICTBa.
Tpanckpunuust — matpuunsli cuHTe3 PHK. Tpancmsiuus — 6uocunTe3 Oelnka.
KomnpoBanne amunokucaot. Poias pubocom B brmocuHTe3e Oenka

4.5

Hexnerounbsie ¢dopmbl xu3Hu — BUpychl. Hctopust oTkpbitus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKU3HENEATEIBHOCTH BHUPYCOB.
Bakrepuodaru. bonesnun pacreHuil, XHUBOTHBIX M UEJIOBEKa, BBI3bIBACMbBIC
Bupycamu. Bupyc mmmyHnozaedunura venoseka (BUY) — Bozoyaurens CIIM/]a.
ITpodrakTHka pacnpoCcTpaHEHUs BUPYCHBIX 3a00JICBaHUI

PaszMuoxenue u NHIWNBUAYAaJIbHOC PAa3BUTHUC OPTraHN3MOB

5.1

KrneTounblii 0WKI, WM KU3HCHHBIM UK KIeTku. WHTEepdaza WU MHUTO3.
[Tponeccrl, mporekatone B uHTepdasze. Pemnukanus — peakuuss MaTpuyHOTO
cunte3a JIHK. Crpoenune xpomocoMm. XpOMOCOMHBI HabOp — KapHOTHII.
JunnougHelidi W TamJOWJIHBIA ~ XpPOMOCOMHBIE  HAaOOpHL. ~ XPOMATH/IBL
[uTtomornyeckue OCHOBBI PA3MHOXKEHUS W  HWHAWBUIYAJIbHOTO Pa3BUTHS
OPraHu3MOB.

Henenue knetkm — wmuto3. Cragum mutosa. lIpoueccel, mpoucxondiiye Ha
pa3HBIX CTAJUSIX MUTO3a. BUOJIOTHYECKUN CMBICIT MUTO3a

52

(DOpMBI PaSMHOXCHHSA OPraHu3MOB: Oecrosioe U MOJIOBOE. BI/II[BI 0ecrnonoro
Pa3SMHOXCHHA: JACJIICHUC HAJABOC, IMOYKOBAHWC OIHO- W MHOI'OKJICTOYHBIX,
CHOpOOGpaSOBaHI/IC, BEIr€TaTUBHOC Pa3MHOXKCHHC. I/ICKYCCTBeHHOC KJIOHUPOBAHHC
OpPraHmu3MoOB, €TI0 3HAYCHUC JId CCICKIINHN

53

[losoBoe pa3MHOXKEHHUE, €r0 OTIANYUS OT OECIIOIIOrO.

Meiio3. Cragum wmeiosza. IIpoueccsl, mnpoucxopsie Ha CTagusx MeHosa.
[ToBenenne xpomocom B wMenosze. KpoccuHrosep. buonormueckuii cmbicin u
3HA4YeHUE Melo3a




5.4

["amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX. [lomoBbie
JKeJle3bl: CEMEHHUKH M sMYHUKU. OOpa3oBaHUE M pa3BUTHE IMOJIOBBIX KJIETOK —
rameT (criepMaTo30M], SIMIIEKIeTKa) — cruepMaToreHe3 U oorene3. OcoGeHHOCTH
CTpOeHMsI AULEKIETOK U cnepmaro3onioB. OmnogorBopenue. [lapreHorenes

5.5

WnpauBunyanbHoe — pa3BuThe  (OHTOreHe3).  OMOpHOHAIbBHOE  pa3BUTHE
(amOpuorenes). Otansl SMOPHOHANIBHOTO Pa3BUTHUS Y MO3BOHOUYHBIX KMBOTHBIX:
npoOneHue, racTpyisauus, opraHorenes. IloctamOpuoHanbHOEe pas3BuTHE. THIIBI
NOCTAIMOPUOHANIBHOTO PA3BUTHUS: TpsAMoOe, HempsMoe (IMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (aKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHUs: CTPOCHHE CEMEHH,
CTaauu pa3BUTHUA

HacnencTBeHHOCTh 1 MU3BMEHUMBOCTD OPraHu3MoOB

6.1

IIpenmeT m 3amaun reHeTuku. Mctopus pa3BuTus reHeTUKU. BKitagx pocCHilCKUX U
3apyOeXHbIX  Y4YEHBIX B  pPa3BUTHE  TE€HETUKH. MeToAbl  TeHeTHKHU
(ruOpUIOTOTUUECKUH, UTOTC€HETUYECKHH, MOJIEKYJISIPHO-TEHETUYECKUH ).
OcHOBHBIE T€HETHUYECKHE NOHATHSA. |'eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMas B
cXeMax CKpeIMBaHUU

6.2

3aKOHOMEpPHOCTH HAacJelI0BaHUsl IPU3HAKOB, ycTaHOBIeHHble [. Mennenem.
MonoruOpuaHoe CKpemmBaHue. 3aKOH eauHooOpa3usi THOPHIOB TEPBOTO
IIOKOJICHUA. HpaBI/IJIO JOMHHHUPOBAHUA. 3akoH pacuIiCijIiCHUA HOPU3HAKOB.
['umoTe3a uncToThl ramet. [1oHOE M HEMOJTHOE JOMUHUPOBAHHE.

JuruOpuaHoe cKpenmBaHWe. 3aKOH HE3aBUCHMOTO HACJICIOBAaHUS MPU3HAKOB.
[luToreHeTHYECKHE OCHOBBI JTUTHOPUIHOTO CKpPEUIMBAaHUS. AHaIM3UPYIOIICEe
CKpemuBaHue.  Vcmonp3oBaHWE — AHAIMBHPYIOIIETO  CKpPEIIMBaHUSA  JUIS
OTIpe/ICJICHHs] TEHOTHUIIA 0CO0U

6.3

CuennenHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuemieHHOMY
HAacleJOBAaHUIO TI'eHOB. Hapymienue cuemneHuss TI€HOB B PE3yJbTaTe
KpPOCCHHIOBepa. XpOMOCOMHas T€OpHUsl HACJIEACTBEHHOCTHU. | eHeTH4YeCKHe KapThl.
I'eneruxka mnona. XpoMOCOMHOE OIpeneieHue IMoja. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMoramerHele M rereporameTHele opraHu3Mmbl. HacnepoBanue
IIPU3HAKOB, CIICIIJICHHBIX C ITOJIOM

6.4

M3MenunBoCTh. BHapl M3MEHYMBOCTH: HEHACJEJICTBEHHAs M HACIICJICTBCHHAS.
Ponp  cpeapl B HEHACHIEJNCTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MO (UKANMOHHOM U3MEHUYMBOCTH. BapuaimoHHbIN psAl 1 BapUallnOHHAs KpUBasl.
Hopma peaknuu npusnaka. KonnuecTBeHHbIE U KAYECTBEHHBIE MPHU3HAKH U UX
HopMa peaknuu. CBolicTBa MOIU(PUKAITMOHHON N3MEHIYNBOCTH

6.5

HacnenctBenHass, wiM TreHOTUNHYECKas, W3MEHYMBOCTh. KomOuHAaTHBHAs
U3MEHYMBOCTh. Melo3 U TMOJOBOM MpoIecC — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTallnoHHas U3MEHYNBOCTh. Kimaccudukamus MyTaluii: TeHHbIE
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYMHBI MyTauii. MyTtareHHbie (haKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PsIOB B HacCaeACTBeHHOM n3MeHunBoctr H.M. BaBuioBa

6.6

I'enetuka 4yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHKH
4eJI0BeKa: TCHEAJIOTUUCCKUM, OJIN3HEI[OBHIH, IUTOTCHCTHYCCKUM,
OMOXMMUYECKUN, MOJIeKYIsipHO-reHeTH4Yeckuil. COBpeMEHHOE OmpeeieHIe
TCHOTUIIA: TMOJIHOICHOMHOC CCKBCHHUPOBAHHEC, TCHOTHIIMPOBAHUC, B TOM YHCJIC C
noMmompio [I[[P-ananmu3a. HacnencTBeHHble 3a00JCBaHUS 4YeEIOBEKAa: T€HHBIC
Oomne3Hu, O0JIE3HU C HACIEJACTBEHHOW MPEIPacIOIOKEHHOCThIO, XPOMOCOMHBIE
Oone3nn. CoMaTUyeCKHe M TCHEpATHBHBIC MyTaluM. [IpUHIMIBI 3I0pPOBOrO




o0pasa *KU3HHU, IMATHOCTUKH, TPOPIIIAKTUKH U JICUCHUSI TCHETHUECKUX 0OJIe3HEH.
Meauko-reHeTHYeCKoe KOHCYJIBTUPOBaHHUE. 3HaUEHNE MEIULIMHCKON TeHETUKN B
NPEIOTBPALLICHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YesloBeKa

CCJ'ICKI_[I/IH OpraHnu3MOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HayKa U Iporecc. 3apok/IeHre CeNeKIINN U IOMECTHKalUs. YUeHue
H.M. BaBunoBa 0 MEHTpaX NPOUCXOXKIACHUS M MHOTO00pa3us KyJIbTYPHBIX
pactenuil. LIeHTpBl NPOMCXOXKIEHHUS JIOMAIIHUX >KUBOTHBIX. CopT, mopoja,
mTaMM

7.2

CoBpeMeHHBIE METOIbl CeNeKUMU. MaccoBbli UM HMHIUBHAYalbHBIH OTOOpPHI B
CEJIEeKLMHM pacTeHUHW M >KUBOTHBIX. OneHka sKcTepbepa. bnmM3kopoacTBeHHOE
ckpemuBaHue — HMHOpuAMHr. Yuctas nuHusA. CKpellMBaHME YUCTBIX JIMHUH.
['ereposuc, nunu rudpugHas cuina. HepoacTBeHHOE CKpenMBaHUE — ayTOPHAMHT.
Ornanénnas rtubpuamuzanuss M e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIyYEHNE IOJMIUIONIOB. JIOCTMXKEHHSI CeNeKIMM pPACTECHUH, YKUBOTHBIX H
MUKPOOPIaHU3MOB

7.3

buorexHomorusi Kak oOTpaciib MTPOU3BOJACTBA. ['€HHAas WHXKEHEpUA. OTaIbl
co3ganus pexomOuHaHTHOM JIHK wu Tpancrennsix opraHusmoB. Kierouynas
nHxeHepus. Kiietounbie KyabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOIYKTHUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.
DKoJIOTHYEeCKHEe W dTHdeckue  mnpodbimempl. [MO  —  reHeTHdecku
MOIU(DHUITUTPOBAHHEIC OPTraHU3MBbI

11 KJJACC

Kon

HpOBepﬂeMblﬁ JJCMECHT COACPKAHUA

DBOIIOLIMOHHAS OUOJIOrUs

1.1

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBI/IHCTCHBCTBa 3BOJOONHA. IlaneonTonornueckue: II0CJIEA0OBATCIBHOCTD
MOSIBJICHUS. BUJIOB B MAaJCOHTOJOTMYSCKON JICTOMHUCH, MEPEXOAHBIC (POPMBL
buoreorpaduueckue: cxoncTBo u paznuune ¢hayH u (HIop MAaTEPUKOB U OCTPOBOB.
DMOpPHUOIIOTHYECKHE: CXOACTBA W Pa3lUYdsi SMOPHOHOB pPa3HBIX BH/IOB
IIO3BOHOYHBIX. CpaBHI/ITeJH)HO-aHaTOMI/ILIeCKI/Ie: TOMOJIOTUYHBIC, AHAaJIOTUMYHBIC,
pPYAUMEHTApPHBIE OpPraHbl, aTaBHU3Mbl. MOJIEKYIAPHO-OHOXMMHUYECKHE: CXOJICTBO
MCXAaHU3MOB HACJICACTBEHHOCTHU U OCHOBHBIX METa00INYECKUX HYTCi/JI Y BCEX
OpraHM3MOB

1.2

OpomononHas Teopus Y. Jlapsuna. [Ipeanocsiiky BO3HUKHOBEHUS TapBUHU3MA.
JIBIDKyIIME CHITBI HBOJIOIMH BUAOB 10 JapBUHY (M30BITOYHOE pa3MHOKEHUE MPH
OIrPaHUYEHHOCTH PECYPCOB, HeEONpeneléHHas H3MEHUYMBOCTh, Ooppba 3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopuss dBomonuu (CTD) W OCHOBHBIE €€ TIOJIOKEHUS.
MuxkposBodttorusi. [lomymsinust Kak eIMHUIA BUJIA U SBOJIIOLIUU

1.4

Jewxymme cuibl ((HakTopbl) SBOJIIOUMH BUIOB B Mpupoae. MyTalnrOHHBINA
mpolecc U KOMOMHATHBHAS W3MEHYMBOCTH. llomynsiioHHBIE BOJTHBI U Aperd
reHoB. M3omsauus m murpanus. EcTtecTBeHHBI 0TOOp — HampaBISIONHi (HakTop
3BOJIOIHN. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucniocoOaeHHOCTh  OpPraHU3MOB Kak  pe3yJabTaT 3Boiouuu. [Ipumepst
OPUCIIOCO0JIEHUHN Y OpraHu3MoB. ApoMopdh03bl ¥ HAMO0AAANTALIUH.




Bun u BunoobpaszoBanue. Kputepun Buma. OcHOBHBIE (POPMBI BHI000pA30BAHMS:
reorpaguueckoe, IKOJI0rHYeCKoe

1.5

MakposBomtouust.  @opMbl  3BOIIOLUMU:  (UIETHYECKas, JAUBEpreHTHas,
KOHBEpreHTHas, napajiensHas. HeoOpaTuMocTh 3BOIIOIUU

Bo3HUKHOBEHHE M pa3BUTHE KM3HU HA 3eMile

2.1

JloHayuHble TpENCTaBICHUS O 3apOXKACHUU JKU3HU. HayuHble TUNOTE3bI
BO3HUKHOBEHMSI KM3HM Ha 3emiie: aOuoreHe3 U IMaHCIepMusa. XHUMHUYecKas
ABOJIIONHUS. ODKCHEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKOW HBOJIIOIHUU.
Havanpnable aTanbl Ounonormyeckon 3Bomoruu. ['mmore3za PHK-mwupa. Ilepsreie
KJICTKU U UX 3BOJIOIHKSL. DOPMUPOBAHME OCHOBHBIX TPYIIN )KMUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emiue mo 3paMm M nepuojgaM. Karapxeill. Apxeiickas u
nporepo3oiickass 3pbl. [laneo3olickas »pa u €€ nepuoabl: KeMOpHIlCKUiA,
OPJIOBUKCKHUM, CHIYPUUCKUWA, JI€BOHCKUM, KaMEHHOYIOJbHBIM, MEPMCKHUU.
Me3so3oiickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKU, METOBOM.

KaitHo3oiickas 3pa u €€ nepuo/ipl: MajeoreHOBbI, HEOT€HOBbIN, aHTPOIIOTEHOBBIM.
XapakTepuCTUKa KIMMaTa M TeOJIOTMYECKUX TMpoueccoB. OCHOBHBIE 3STallbl
HBOIIIOIIMHM PACTUTENFHOTO M JXKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHHd u
KMBOTHBIX. [losiBIEeHHE, paciBeT M BRIMUPAHUE IPYIIN KMBBIX OPTraHU3MOB
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Cucrema OpraHMYeCKOro MHpa Kak oOTpaxkeHue dBoiouuu. OCHOBHBIC
CHCTEMaTHUYECKHE TPYNIIBI OPTaHNU3MOB
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OBOJIIOLIMS YEJIOBEKAa. AHTPONOJIOTMs Kak Hayka. Pa3sBuTue npencraBieHUN O
IPOUCXOXKICHUU YeJoBeKa. MeToasl H3ydeHHsl aHTponoreHesa. CxoacrtBa u
pa3Iny4Msl YEIOBEKA U KUBOTHBIX. CHCTEMAaTHUECKOE TIOJIOKEHHUE YEIOBEKA.
JBmwxymme cuibl (pakTopsl) aHTpororenesa. HaciencrBeHHass M3MEHUYMBOCTD |
€CTeCTBEHHBbI 0TOOp. OOLIecTBEHHBI 00pa3 KU3HU, W3TOTOBICHUE OPYIHil
TpYJia, MBIIUICHUE, peUb

2.5

OCHOBHBIE CTaJuM M BETBH 3BOJIIOLIMU YEJIOBEKAa: aBCTpAJIONUTEKH, YenoBek
yMenbiid, YenoBek npsMoxomsaumi, UYenoBek HeaHAEPTAIbCKUH, YenoBek
pa3yMHbIii. Haxoqxkum HCKOMaeMbIX OCTAaHKOB, BPEMS CYIIECTBOBaHHUS, OOJIACTh
pacnpocTpaHeHus, 00bEM rOJI0BHOTO MO3ra, 00pa3 KHU3HU, OPYIUsI

2.6

Yenoseyeckue pacbl. OCHOBHBIE OOJBIIME pachl: €BPONEOUAHAs (eBpazuiickast),
HEerpo-aBCcTpaIouIHas (’KBaTopUanbHas), MOHTOJIOUHAS (a3uarcko-
aMepuKkaHckas). UepThl MPUCIIOCOOICEHHOCTH MPEJICTABUTEINIEH YEJIOBEUECKUX Pac K
ycIIoBUsIM cymuiecTBoBaHMs. EnnHcTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl U OKpYKaroIias cpeaa

3.1

OKoJorusl Kak Hayka. 3aJadd U pasfenbl dKOJIOTMH. MeETolbpl 3KOJIOrMYeCcKHX
uccieloBaHui. DKojorudeckoe MupoBos3peHue. Cpeapl 0OMTaHMSI OPraHU3MOB!
BOJIHAsl, HA3€MHO-BO31ylIIHAs], I0YBEHHAs], BHYTPUOPraHU3MEHHAas

3.2

Oxonornveckue  Qakrtopel.  Knaccudukamus  skojmorudeckux  (GaKTOpOB:
abuoTHueckue, OMOTHYECKHE U aHTpOIOreHHble. JlelicTBUE 3KOJIOTHYECKHX
(hakTOpOB HA OPraHU3MBI
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AbuoTtnueckue (axkTOpbl: CBET, TeMIlepaTypa, BiaxxkHOCTb. doTonmepuoausm.
[lpucriocobnennsi OpraHU3MOB K  JEHCTBHIO  aOMOTHYECKHX  (PaKTOPOB.
buonornyeckue puTMsl
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buornueckue QaxTopel. Buasl OMOTHYECKUX B3aMMOJEHCTBUN: KOHKYpPEHLHUS,
XUIMHUYECTBO, MapasUTH3M, MYTyallu3M, KOMMEHCAJIU3M (HaxJeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCalM3M, HEWUTpanu3M.  3HaueHHe  OUOTHUYECKUX
B3aMMOJICHCTBUH JUIs CYIIIECTBOBAHUS OPIaHU3MOB B IPUPOIHBIX COOOIIECTBAX




3.5

DKOJIOTHYECKUE XaPAKTEPUCTUKHU TOMYJISIIIU. OCHOBHBIE MTOKA3aTEIN MOIYJISIUN:
YUCJIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IIPUPOCT, MUTpPaLHUsl.
JlMHaMMKa YUCIEHHOCTH IMOMYJSLNU U €€ pEerysius

COO6H.[€CTB8. 1 OKOJIOTHYCCKUEC CUCTEMBI

4.1

CoolOmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIEHO3a: BHJIOBas,
IPOCTPAaHCTBeHHAas, Tpoduueckas (mumieBas). Buabl-nomuHantel. CBsS3U B
OHOLIEHO3€E

4.2

Okonorudyeckue cucrembl (d9kocuctembl). lloHsatne 00 »KocucreMe U
ouoreornieHoze. DOYHKIMOHAIBbHbIE KOMIOHEHTHl JKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIeCTB U MOTOK SHEPTHHU B IKOCUCTEME.
Tpoduyeckue (muiEeBble) YpOBHU OSKOocHCTeMbl. [luiieBble 1LeNmu U CETH.
OCHOBHBIE TIOKa3aTEIN SKOCHUCTEMBI: OHOMacca, MPOIYKIHSA. DKOJIOTHYECKHE
nUpamMuzpbl: TMPOAYKUIHUHU, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCUCTEM:
YCTONYMBOCTH, caMoperyJisnus, pa3sutue. Cykueccus
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[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO WJIU
IUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHbBIE 3KOCHUCTEMBL. ATpO’KOCHCTEMBI. YpOOIKOCUCTEMBI.
buonoruyeckoe u X035iCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U yPOOIKOCHUCTEM.
buopazHooOpa3ue kak (akTtop ycroiumBocTH dKocucteM. CoxpaHeHUe
OMOJIOTHYECKOT0 pa3Hoo0pa3us Ha 3emie

4.4

Yuenne B.W. Bepnamckoro o Ouocdepe. I['paHuibl, cocTaB U CTPYKTypa
ouochepnl. XKuboe BemectBo W ero (yHkiuu. OcoOEHHOCTH OMochepsl Kak
J100ampHOM AKOCHMCTEMBL. J(MHaMHYecKkoe paBHOBecME M OOpaTHas CBA3b B
ouocepe. KpyroBopoTel BemiecTB M OHOT€OXMMHYECKHE IIMKIBI 3JIEMEHTOB
(yriepopa, a3ota). 30HaIbHOCTh OHMochephbl. OCHOBHBIC OHOMBI CYIIH

4.5

YenoseuectBo B Ouochepe 3emmu. AHTpONOTeHHbIE M3MEHEHUS B Ouocdepe.
['oGanpHBIC YKOTOTHYECKHE MPOOIEMBIL.

OcHOBa  palMOHaJBHOTO  YOPABICHHS NPHUPOJHBIMH pecypcaMd U HX
HCI0ab30BaHue. JJoCTHKEHUS OMOJIOTMH U OXpaHa IPUPOILI




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI IS YYEHUKA

* buosorus. 10 xnacc. [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u 1p.;
[Ton penakuueit [Taceunuka B.B. AxunonepHoe o6miectBo «M3narenbcTBo
«IIpoceemenue»

* buonorus. 11 kmacc. Ilaceunuk B.B., Kamenckuii A.A., Py6mios A.M. u ap.;
[Ton penaxmueit [Taceunuka B.B. AkimonepHoe o6imiecTBo «M31aTenbCcTBO
«IIpoceemenue»
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