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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEHUH B MTO3HAHUH KUBOM MPUPObLI U 00ECIIeUeHNN
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U Pa3BUTUs OOYYAIOMIMXCS CpPelCTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYMTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/Y4eOHBIX JIEUCTBUM OOYYaIOMIMXCS 10 OCBOCHHMIO COJACpKaAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHWIA YEIOBEKA, MEIHUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3ajau IMIKOJILHOTO OHOJOTHYEeCKOTrO
oOpa3oBaHMsI, KOTopasi mpeamnojaraetT ¢GopMUpoBaHHE Yy  OOydaromUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpUpOJE, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOILIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHHM Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
XKU3HU U TpaKTHUecKor aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Ononornyeckas cuctemay, «CucreMa W MHOTOOOpa3we OpraHUYECKOTO MHpPay,
«DBOJTIOIHUS KUBOH TPUPOIBI», « IKOCHCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh OTH 3HAHMS JJIS TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBHEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWiIaX, CAYKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHU3alliU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
pPa3HOTO YPOBHS OpTraHU3aIluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHWM 3HAHWUW W OIbITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS dTHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCEAHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmiero odpazoBanusi yueOHbIil npeameT «buomorusy,
M3yJaeMbIii Ha 0a30BOM YPOBHE, SBJISIETCS 0053aTEIbHBIM yU4€OHBIM MPEIMETOM.



Jlist m3ydenusi OMoaoruy Ha 6a30BOM ypOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoauTcs 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl MO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ounosoruu. Otimune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®epmenTsl — Owmonormyeckue Karanm3atopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTos03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cucrtemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpOKapHOTUYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpanHble opraHounbl kietku: OIIC, ammapat Tonbmxwy,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxieHrne MUTOXOHIpUN U TuiacTua. Bunbl mactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHONI0B KJIETKU. BKitoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue  XUMUYECKUX J3JEMEHTOB B HEKHUBOU
npupone», «Pacnpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbI OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeecTB: aBTOTPOQHBIN U rerepoTpodHbiid. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTKe. PaciierieHune BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHeTudeckoil uHPOpManUU B KIETKE. | €HETWYECKU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie ¢popmbl xu3Hu — BUpychl. ctopust oTkpsitus Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — BozOyautens CIIM/la.



OOpatHass  TpaHCKpuIlUMsA, peBepraza W uHTerpasza. lIpodunaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHre u PyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKkuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKn», MOJenb cTpyKTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOOrMYECKU CMBICT MUTO34.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHHE JIJISl CEICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPSIMOE, HEempsiMoe (JIMYuMHOYHOE). BnusinHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y M[BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKECHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTH M K3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHusa. IlpaBuno JOMUHUPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytouiee ckpeumpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAETEHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LIATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nmomunupoBanue», «JurnbpumHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUMU.
KiloHHpoBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Iloposbl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOA0B U KOPHEIIOA0B TUKHUX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJOTUYECKON JIETOMUCH, MEPEeXOAHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMKM BUAOB B IpHpoae. MyTallmOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0oTOOp — HampaBisionwii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBOJOIUU. [IpumMepbl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOIOLHUU.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



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

Tabmuib! u cxembl: «Pa3BuTHe opraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
W3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamanrammm», «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OOopyoBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJNOB U CEMsH, KoJuleKuus «l[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Koiiekiusi «DopMbl COXPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble THIOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
HBOMIONHUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMOIMK. HauaabHbIe 3Tarnbl
ouonornyecko sBomonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilanmeo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KIuMaTa U IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymublidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  YUepTel  MPHUCIOCOOJIEHHOCTH  IMpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHue CoOJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoOBpeMEHHash CHUCTeMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKHMX HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMaHbOHIIA), CJIENKH WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIoBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yueHne McKOmaeMbIX OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3feibl 9KOJOTUA. MeToabl S3KOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisauuu. (OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Typenbkny, «llumiesbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBopoT BEIECTB 1 MOTOK HEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE PKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

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

Tabmumpr u cxemsl: «llumeBsie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocucTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3ddexT», «DakTopsl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuxaeie OMOLEHO3B», Trepbapuii
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoit ®enepaumu, H300paXeHUS OXPAHSIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOYyYalOIMMHUCA TporpaMM CpeAHEro oOliero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeaMeTa «bHOIorus» JOCTUrarTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpoJie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE.l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIIMOHATLHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPABWI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam MnpodhecCHOHANbHON IEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K NPUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO MBILIUIEHUS, YKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYJBTYpPhl KakK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY)KalollleM MHUpE KaKk O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUA, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AESATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS yuyeOHOTo mnpeamera «buomorus
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHUE, MPOIleCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMSI M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHS IMPOTpaMMbl CPETHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEUMU  PA3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKU NOCIEACTBUN AESATENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JESITEIIBHOCTH M0 TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LIE€JICHANPABICHHBIA MOUCK TEPEHOCAa CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTrHHAIbHbIE MOIXOJbl U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIUKM, HEOOXOIUMOM JIJIs BBITOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMANMEH: TMPUMEHATh XUMHYECKue, (Qunyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nHOOPMAITMOHHOM 0€301TaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HWCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBYSI IPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTaBJIATh IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HWJIECH C TO3WLHM HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranm3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBAThb PUCKM M CBOEBPEMEHHO IIPUHHUMATh PELIEHHs II0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINA3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHHE OHUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuilt H. V. BaBuioBa), onpenensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBJICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO pPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KaloIIeH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBaHME, CILEIJICHHOE HACJIeIOBAaHUE, COCTaBISITH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHPOBATH HHGPOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (DYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BUI000pa30BaHME, JKOJOTUYECKHE (aKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYUHBIX TOHATHH, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFOICH, COOI0IEHUSI HOPM IPaMOTHOTO TTOBEJICHHS B OKPY KaIOIIei
NPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCcUCTEMaX (LIeNU MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKJIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuaectBo OCHOBHEIE BUJIBI I€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepxkanue
/11 4acoB oOyJaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. BuoJsiorus kak Hayka

YKUBOU IIPUPOBI

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBs3u OHOJI0OTUH PackpriBath conepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y MMOHSATHUI: HAYYHOE MUPOBO33PEHNUE,
U IPYyTUMH €CTECTBEHHLIMU HAyKaMHU, Hay4yHas KapTUHA MUpPA, HAYYHbIA METOJ,
dbunocodueit, peaurueit, STUKOM, TUIoTe3a, TCOpUsA, MECTO/IbI
ACTETHKOM U MpaBoM. Poutb Orosioruu HCCICAOBAHIAL.
B DOPMUPOBAHHI COBPEMEHHOI HAYTHOIH XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEIU APYTUX
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX
a €CTECTBEHHBIX HayK.
HayK.
K [lepeuncnsars pa3enbl OMOJIOTHH
’]ZIY eMoncmp a"{’{'"' M B COOTBETCTBUE C 00BEKTAMU U3yUCHHUS.
opmpemoi. 1. lapsun, I'. Menpens, HaspiBaTh BaxxHENIIME OTPACIIH
H. K. Konbuios, k. Yorcon n ®. Kpuk. | 646 norymeckux snanmii n 3aJa4H,
Tabnuywl u cxemwvi: «MeTObl TO3ZHAHUS crosmme nepes Guonorueii XXI b,
KUBOU MPUPOIBI»
1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOU PackpriBaTh coepxaHrue TEpMUHOB

npupoabl (HaboieHue,
AKCIIEPUMEHT, OTIHCAaHHE,
U3MEpEeHUe, KiIacCupuKaIms,
MOJICTUPOBAHUE, CTATUCTUIECKAS
00paboTKa TaHHBIX).

Y MIOHATUH: HAYYHBIA METOJI, METObI
HUCCIICTOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
A3KCIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

[TpakTuueckas padota Ne 1.
«/cnionbp30BaHuE pa3InuHbIX METOLOB
IPY U3y4YECHUU OUOJIOTHYECKUX
00BEKTOBY

KJ1acCU(UKaLusi, MOJECIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JTaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

HX OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHUE

1

XKusble cuctembl (OUOCUCTEMBI)
Kak IpeaMET U3y4eHUs: OMOJIOTHH.
OTnu4ane KUBBIX CHCTEM

OT HEOPTraHUYECKOU TPUPOBI.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMoCHUCTEeM: MOJICKYJISIPHBIH,
OpPraHOUTHO-KJIETOYHBIH,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUIOBOM,
SKOCUCTEMHBIN
(OHMOTeOLIEHOTHYECKUIA),
OorochepHbIH.

Hayku, n3ydaroniye 6MoCuCTEMbI
Ha Pa3HBIX YPOBHSIX OPTraHU3AIINN.

PackpbIBaTh coJiep;KaHUE TEPMUHOB

W IIOHATHI: CHCTEMa, OHOJIOTHYECKas
CHUCTEMA, JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0OMEH BeIleCTB, PA3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IpaKUMOCTh,
JAHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUIIBI
OopraHu3aiuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTs yHUBEPCAIBHBIE CBOMCTBA
KUBOTO: €[IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApakKuMOCTh, JIBHOKEHUE,
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JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, « Y POBHU
OpraHu3aIMU KUBOU TPUPOIBD».
Mopens monekynsr JTHK

rOMeoCTa3, POCT U pa3BUTHE,
HACJICICTBEHHOCTh, HK3MEHYNUBOCTD,
ABOTIOIHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
pPa3HOTO YPOBHS OpraHU3aIIH

Y CPaBHUBATH MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE ITPOLIECCHI,
MpoTeKarolme B OMocCucTeMax:

O0OMEH BEILIECTB U MPEBPAICHUE
HHEPruM, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJISALNS, PA3BUTHE.

CoOmroiath npaBuia 6€peKHOTO
OTHOIIEHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KJeTkd. Boma
Y MUHEpaJIbHBIE COJIN

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa n MunepanbHbIe BEIIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammor: «Pacnipenenenue

XUMHUYECKHUX DJIEMEHTOB B HEXKUBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHIL: AJIEMEHTBI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaIbHbIE BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €UHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOWCTB KUBOTO.
Pacnipenenste XuMHYECKHE 3JIEMEHTHI
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npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMOJEKYIBI BOABD)

I10 rpyuiiaM B 3aBUCHMOCTHU

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPTaHU3MC; XapaKTCPHU30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISABISTH CBS3b MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TO q)YHKIII/ISIMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofep:kaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. U TIOHSTHIL: OEJIKU, TOJTUMEDHI,
HezameHnMble 1 3aMeHUMBbIE MOHOMEPBI, AMUHOKHUCIIOTHI, IENITHIHAS
AMUHOKHCIIOTH. AMHHOKHUCTIOTHBIH CBA3b, OJUIENTU], IEHATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI Xapaktepu3oBaTh O€IKH KakK KJ1acc
MOJIEKYJIbI (IepBUYHASI, BTOPUYHAS, OpraHUYECKUX COECIUHEHU;
TPETUYHAS U YCTBEPTHYHAS CTPYKTYpa). | KIACCU(PULUPOBATH UX I10 CTPOCHUIO
XHUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILISIPHBIC OCIKH),
buonoruueckue GyHKIMH OETIKOB. MEePEUUCIIATh U XapaKTepU30BaTh
Jemoncmpayuu: (GyHKIIUU OCIKOB
Tabnuywvl u cxemwvl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopydosanue: CBETOBOH MUKPOCKOIIL,
MUKPOIPEnapaTsl
3.3 | depMeHTHI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiepkaHre TEPMUHOB
OuosornyecKue KaTajau3aTophl. Y TIOHATHI: PEPMEHTHI, aKTUBHBIH LIEHTD,
KaTaJIM3aTOPBI CrtpoeHue epMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas CelU(PUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTtsl. BuramuHsbi.
Otnuuust pepMeHTOB

Ko epMEHTHI, OCIIKU-aKTHBATOPBI
1 OEJIKU-UHTUOUTOPBI.
Yka3bpIBaTh OTINYHSA (DEPMEHTOB
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OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemsvi: «CTpoeHHE
dbepmeHTay.

Obopyodosanue.: 000pyI0BaHUE

JUTSl TIPOBEJICHUST HAOIIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTaJIUTUYECKONW aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bI

WJIM KaTajasbl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATDH POJIb (PEPMEHTOB

B ()YHKIIMOHUPOBAHUU JKUBBIX CUCTEM,
B IIPOMBIIIUIEHHOCTH, B MEJIUIIMHE,

B MOBCEITHEBHOW JKU3HU YEJIOBEKA

3.4

VrieBonsl. JIumuasl

VYTieBoibl: MOHOCaxapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue GyHKIIUN YTIIEBOOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdonunu b, CTEPOUIBI.

IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yTriieBoJI0B, OEJIKOB

U JIMIUA0B KaK UCTOYHUKOB SHEPIHH.
Jemoncmpayuu:

Tabnuywl u cxemol. «YTIAEBOIBD,
«JIumuaeny.

PackpriBath cojmepikaHne TEPMUHOB

Y TIOHSTHI: YTJIEBOIbI, MOHOCAXapH/IbI,
JMcaxapu/Ibl, TIOJTUCAXapHIbI, TII0K03a,
prbo03a, 1e30Kcupudo03a, caxaposa,
JIAKTO3a, MaJbT03a, LEJIII0103a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JIUTIAJIBI, TPUTIULEPUIBI (GKUPHI, MacJa),
dbochonunuabl, CTEpOUIbI.
XapakTepu3oBaTh YIJIEBO/IbI,

JUTUBI KaK KJIACC OPTaHUYECKHUX
COCIMHCHUU.

KnaccudummpoBarth yriaeBoabl U JIATTHAIBI
110 CTPOCHUIO; TIEPEUUCIIATh (PYHKITUU
YTIIEBOJIOB U JIUIIHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHUM,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku u300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, JTUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpPBI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIOT. CTpoeHune kucnota (JJHK), pubonyknennonas
u pynkunu JTHK. Crpoenue u pynkuuu | kucnora (PHK), Hykineorunn,
PHK. AT®: crpoenue u pyHKIHUN. IIOJIMHYKJICOTUAHAS LEIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEICTBEHHOW MH(POPMAIIUN); BUJIBI
Tabauywl u cxemvl: PHK (undopmarnionHasi, TpaHCcIopTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®D), makposprudeckas CBsI3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCTNHEHHUS
MUKpOIpenaparbl Y HOCUTEJIA HACJIEACTBEHHOM
MH(OpPMALIUH.
OtMmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKyJ1 HykJIenHoBbIX kuciot (JJHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOECHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | UcTopus u meTojibl [uTonorus — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

M3y4YEeHUS KIJIETKHU.
Knerounas teopus

Knerounas reopus — npumep
B3aMMOJICUCTBHS UEH U PaKTOB

Y TIOHATHN: KJIETKa, IIUTOJIOT U,
PACKpBIBATH COJICPKAHUE MOJTOKEHUI
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B HAyYHOM ITO3HAHUH.
Mertoabl U3ydyeHus KIETKH.
Jemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. IlIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U 3JIEKTPOHHOTO MHKPOCKOIA

KJIETOYHOM TEOPHHU.

[lepeunciarh 1 XapakTepU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE
KJICTOK M TKQHEH )

3.7

Knertka
KakK LIEJIOCTHAsA
JKUBasg CUCTEMA

KieTka kak 11es10cTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»Has MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
AYyKapuOTUYECKask U MPOKAPUOTHUECKASI.
Oco0eHHOCTH CTPOCHHUS
MPOKAPUOTUYECKON KIIETKHU.

Krnerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUUYECKON KJIeTKH. OCHOBHbIE
OTJIMYHS PACTUTEIBHOU, JKUBOTHOM

U rpulHO# KiteTku. [loBepXHOCTHBIE
CTPYKTYpbI — KJIETOYHAsI CTCHKA,
TJIMKOKAJNKC, UX (PYHKITUH.
[TnazmaTuueckasimeMOpana,

PackpeiBaTh coaep:kaHue TEPMUHOB

Y TIOHATHH: KIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TuiazmanemMma), TITHKOKAIIMKC,
TPaAHCIOPT BELIECTB (MaCCUBHBIH,
aKTUBHBIN ), DHAOLUUTO3 ((haromuTo3s,
MUHOLIUTO3), K301IUTO3, KJIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MeX11y OO0t
HYKapUOTHUECKUE U MPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHHH KJIETOK OaKTepUd,
KUBOTHBIX, PACTCHUI U TPUOOB
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ee CBOICTBa U (PYHKIIHUH.
Jemoncmpayuu:

Ilopmpemuwi: A. JIeBenryk, P. I'yk,

T. llIann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauyvt u cxemol: «CTpoeHHE
AYKapUOTUUYECKOU KIEeTKN», « CTpoeHHE
YKUBOTHOM KJIETKN», « CTpOEHUE
pacTUTEIBLHOU KIETKN», «CTpoeHUE
MPOKAPUOTUIECKOUN KIICTKW.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MHUKPOIIpENapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHue
AYKAPUOTUYECKON
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OpTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxieHrne MUTOXOHIPHUIA

U miacTua. Bunpl mmactu.
HemeMOpanHbIe OpraHouIbI KJIETKU:
prUOOCOMBI, KJIETOUHBIA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KT'YTUKH.
OYHKIIMY OPTaHOUIOB KIIETKH.
Bxurouenns. Anpo — perysisiTopHbIin
HEeHTp KiIeTku. CTpoeHue sapa: saepHas
000J104Ka, KapuoIjia3mMa, XpoMaTHH,

PackppIBaTh copepkaHrie TEPMUHOB

Y TIOHSTHIA: ITUTOTIIa3Ma, OPTaHOM/IHI,
sHom1azMarudeckasceTs (I11C),
anmapat [ oJIbKu, TH30COMBI, BAKYOJIb,
MUTOXOHJPHH, TUIACTUIBI (XJIOPOTIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, siIepHast
000J109Ka, KapuoIjia3Ma, XpoOMaTHH,
SITPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKOMN
KJIETKH 110 U300paKEHUSIM

1 Ha MHKpOIIperapaTax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpoOTMpenapaThl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 2. «M3yuenue
CTPOEHUS KIIETOK PACTEHH, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpPOIpENapaTax U UX OMNUCAHUEN

KJIACCU(DUITMPOBATH OPTaHOU/IBI

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0JTHOMEMOpaHHbIE,
IByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OMKCHIBATH (PYHKIIUU KAXKIOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE AIPO KaK
MECTO XpaHEeHHsI, epenayn (yaBOCHUE
XpOMOCOM) U peanu3aluu
(TpaHCKpHILIKS) HACIEACTBEHHON
uH(pOpMaIIUHU KIETKH.

[lepeuncnsiTh 1 OMUCHIBATH KOMIIOHEHTHI
a5pa U ux (yHKIINH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBLHOU U )KUBOTHOU KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TpaHCIIOPTa BEUIECTB B KJIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbIBaTh cojiepkaHre TEPMUHOB
[Inactuueckuii Accumuitsanus (TIacTU4eCKuii 0OMEH) Y TIOHSTHI: OOMEH BEIECTB U
oOMmeH. DOTOCUHTES. U JTUCCUMIIISIIIUS (DHEPTETUYECKUM MpeBpalleHue YHEPTUH (METa00IU3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISINS, TUTACTUIECKUNA OOMEH,
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npolecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B [IOHMMAaHUH MeTaboau3ma. Tumsl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmenTos
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddpekTuBHOCTH POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINE
OakTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemwl: «XJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITNS, SHEPTETUUECKUI OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUYNK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIME B CBETOBOM U TEMHOBOM
dbaze.

BBIABIATH MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyna ATO.

CpaBHMBaTh UCXOJIHBIC BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
IIPOTEKAHUS PEAKIMI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A;
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emIle

4.2

DHepreTuYeCcKui
obmeH

DHepreTUdecKuii OOMEH B KIIETKE.
Pacmennenue BemnecTs, BbIACICHUE

U aKKyMYJIMPOBAaHHE YHEPTUH B KJICTKE.
DTarbl JHEPreTUIECKOTO OOMEHA.
['mukonus. bpoxkeHnen ero BUbl.

PackpeiBaTh copepkaHle TEPMUHOB

U MOHSATUIN: DHEPreTUYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHUE,
CIIUPTOBOE OpOXKEHUE, OMOIOTUYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHUE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:

Tabnuywl u cxemvl: « TUTIBITIATAHUSD,
«Metabonuzm», « MUTOXOHAPUSY,
«HEPreTUYECKUi OOMEH»

TUCCUMUIIATIHUS, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEIECTB

Y TIpeBpallleHUe dSHEPTuHu (METa00IU3M)
KaK OJIHO UX CBOMCTB HBOTO.
[TepeunciaTh 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuatek TunEl 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBI

U TeTepOTPOHBIIA.

OnucheIBaTh 3TAIBI SHEPTETUUECKOTO
obMeHa (MOArOTOBUTEIBHBIMN,
OECKUCIOPOIHBIN, KUCIOPOIHBII)

Y CPaBHHMBATh UX MEXKY COOOMH.
XapakTepru30BaTh PEaKIUH TITHKOJIN3A,
OpOKEeHUSI, KJIETOUYHOTO JbIXaHUS;
BBISIBIIATH PUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TJIMKOJIU30M, KJIETOUHBIM
IBIXaHUEM U CUHTE30M MOJIeKyT ATO.
CpaBHuBaTh 3HEKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reHeTudeckoit nuHGopmamu
B KJIeTKe. | eHeTHUeCcKu KO Uero

PackpriBaTh coziepkaHre TEPMUHOB
U MOHSTHUU: T'eH, TCHETUUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemui: H.K. Konbnos.

Tabauyet u cxemwvr: «Ctpoenue [JHK»,
«CTtpoeHue u PyHKIIMOHHUPOBAHUE TEHAY,
«Cunres Oenkay, «Permukanms JTHKy,
«I'eHeTHYECKHUM KoY.

Obopyodosanue: MOEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnums»,
«buocunTe3 OenKa»

pubocoma, IieHTpaabHas 0rMa,
MOJIEKYJISIpHAst OUOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJa (TPUTIIIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKIECHHOCTH, YHUBEPCATHLHOCTD,
HETNIEPEKPHIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuceIBaTh ATANbI peaTn3aIiu
HaCJIEICTBEHHOW MH(OPMAIUU B KIIETKE.
CpaBHUBaTh PeaKMd MATPUIHOTO
cuntezamosiekyn PHK u Genka B kieTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMBbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. . NBanoBckuit).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bosie3nn pactenuid, )KUBOTHBIX

1 YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc nmMmmyHoaedunuTa yenoBeka
(BUY) — Bo30yauTenb

CIIM[a. OOpaTHast TpaHCKPUIILKS,
peBepTasza U MHTerpasa.
[IpodunakTuka pacnpocTpaHeHuUs
BUPYCHBIX 3a00JI€BaHUIA.

PackpeiBaTh coeprkaHue TEpPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcuj, bakrepuodar, BUpYyC
uMMmyHoaeduiTa yenoseka (BUY),
OHKOT'€HHbBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (OPMY JKU3HH;
0COOEHHOCTH CTPOCHUS

U )KM3HEIeATEeIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOJE(PUIINTA YETOBEKa; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
MO03aukn), bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: J1. . IBaHOBCKHIA.
Tabauyvt u cxemovl: «BUpych»,
«bakrepuodarny; «CtpoeHue

1 >ku3HeHHBbIN nukia Bupyca CITNda,
OakTepuodaray.

Obopyodosanue: MOJICIb CTPYKTYPBI
JHK; MmarauTHas MOJe/Ib-aNIMKAIIs
«CTpoeHHE KIETKI»

OO60CHOBBIBATH U COOJIIOIATH MEPHI
npodUIAKTUKU PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecniupaTopHBbIe, KEITYA0UHO-
KUIIeYHbIE, KICIIEBON SHIIC(ATHT,
BUY-undexrms)

Htoro yacos 1o teme 6
Tema 5. PazMHOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, WK )KU3HCHHBIA UK | PacKkpbIBaTh COJIepikaHHEe TEPMUHOB

KJIeTKU. [lenenue
KJIIETKU. MuTO3

kieTku. MHTepdasza u MuTos.
[Iponeccrl, mpoTekaroniue B uHTEepdase.
Penukanus — peakiusi MAaTpUIHOTO
cuntesa JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYecKnit CMBICI MUTO3A.
[Iporpammupyemas rubGesb KIETKA —
aroInTo3.

U TIOHATHM: KJICTOYHBIN ITUKII,
uHTepdasza, peayrimKaims, XxpoMocoMa,
KapUOTHII, TAIUIOWIHBIN, TUTIION AHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €T0 cTaauu: npodasza, Mmeradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN ITUKJT KJIETKU;
MEPEUYUCTISATh U XapaKTepU30BaTh
MEePUO/Ibl KIETOYHOTO 1IUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHbBIE€ HA0OPHI KJIETOK.
CpaBHMBATH CTAJIMM MUTO3A.

PaznuyaTh Ha MUKpOIIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kaproknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnwie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HaOmronenne MuTo3a B KIIETKaX
KOHYMKA KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINHA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHTO32

5.2

dopmbl
Pa3MHOKEHUSA
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHUE
OJIHO- © MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHUE
OpraHU3MOB, €r0 3HaYCHHE
JUISICENIEKIIU .

[TosioBOE pazMHOXKEHUE, ETOOTIINYUSA
oT O€ECIT0JIOTO.

PackpeiBath copepkaHue TEPMUHOB
Y TIOHSITU: PA3MHOXKEHUE, KIIOH,
MTOJIOBBIC KJICTKH (raMeThl),
SUUEKIIETKA, CIIEPMATO30M 1, 3UTOTA,
JeJICHHUE HaJBOE, IIOYKOBAHUE,
criopyJsinus, hparMeHTaIus,
BETreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTIbIJICHUE,
JIBOMHOE OTJIOJIOTBOPEHUE, TIOJIOBBIC
’KeIIe3bl, CCMCHHUKH, TMUHUKHU,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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JHemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIJIOZIOTBOPEHUE YIIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHHi», « CTpoeHUE
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaYCHHE OECTOJIOTO

1 TIOJIOBOTO CITIOCOO0B

Pa3MHOKCHHSI.

Boienars BuabI O€coaoro
Pa3MHOKEHUS; BBISBIISATH B3aMOCBSI3U
Mexy hopMaMu U CrocodaMu
Pa3MHOXEHUS, U UX OHOJIOTHIECKUM
3HAYEHUEM.

Brnanets npremMamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKTepru30BaTh MOJIOBBIC KIICTKH:
STATICKJICTKH, CTIEPMATO30H/IbI;
BBISIBIIATH OCOOCHHOCTHU

HUXCTPOCHHUSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
IPOUCXOJIAIIME HA CTAIUSIX MEi103a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckunii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHne KISTKIN,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHuTHas MOJCTb-aNTIITHKAITIS
«JleneHune KIeTKM»

PackpeiBath copeprkaHue TEPMUHOB

U TIOHATHM: MEH03, KOHbIOT AU
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTepuszoBaTh MEH03 Kak ClIoco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
M0 CTaJusIM; CPAaBHUBATH CTAJINU MeH03a
Y MHUTO3a.

PaznuyaTh Ha pUCYHKAX CTaJIUU MEi03a;
PacKphIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — nporecc 06pa3oBaHus PackpeIiBaTh coaep:kaHue TEPMUHOB
U pa3BUTHUE MOJIOBBIX KJIETOK Y>KMBOTHBIX. Y MTOHSITUM: TaMETOTEeHE3, CIEPMATOreHE3,
MOJIOBBIX KJIETOK. [TonoBble xene3bl: CEMEHHUKH OOT€HE3, CIEPMATO30M /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SUIIEKIIETKA, OJISIPHBIE TEIbIA.
MTOJIOBBIX KJIETOK — FraMeT (CepMaTo30M I, | XapakTepu3oBaTh OCOOEHHOCTH
AULEKIETKA) — CIEPMATOr€HE3 raMeToreHesa y *UBOTHBIX U €T0 CTa/IUH;
u oorene3. OCOOEHHOCTU CTPOCHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OTIMCHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX PA3BUTHH.
OnnonorBopenue. [lapreHorenes. CpaBHHBATh ClIEpPMATOrE€HE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMIOAOTBOPEHUE,
Tabnuyvl u cxemot: «IIpssMoen HerpsiMoe | OMOJIOTUYECKOE 3HAUCHUE
pasButuey, «l'ameToreHnes OILTOI0TBOPEHUS
Yy MIIEKOIUTAIOIIUXH YETOBEKaY.
Obopyodosanue: MoJeIb MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/Ibl
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuvie u npakmuueckue
pabomol:
JlaGopatopHas padota Ne 4. «3yueHue
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coep:KaHie TEPMUHOB
pa3BHUTHE OMOpHOHAIBHOE PAa3BUTHE Y TIOHSTHUI: OHTOTEHE3, SMOPUOTEHE3,
OpPraHU3MOB (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpoOJIeHKE, OJaCTOMEDBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6y1actysa, 0JacTolelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTAUU
OHTOreHe3a», «IIpssmoe u Henpsmoe
pa3BuTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJia, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMYMHOYHOE); MeTaMop(do3,
Meracropa, MHUKPOCTIOpa, MbUIBIIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.
Onpenensartsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPJIOBBIX HAa CXeMax

Y TperapaTax U OMUCHIBATH MPOIIECCHI,
MIPOUCXOISIIIINE HA KAXKJIOM JTarle.
CpaBHHBATh EPUO/IbI OHTOTCHE3A;
MPsIMOE U HETIPAMOE (JIMYMHOYHOE)
MOCTAIMOPUOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOP/IOBBIX.

OOBIICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS C MeTaMOp(ho30M;
OTPHUIIATETHLHOE BIMSHUE aJTKOTOJIS,
HUKOTHHA U APYTUX TEPATOT€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeloBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHuit

Hroro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofiepKaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pons nuronoruu u sSMOpHoaorun Y TIOHSTHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU F'eHETUKU. Bkiaz (dbeHOoTHII, XPOMOCOMBI, AJIJICNIbHBIE T€HBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (aymenu), rOMO3HUroTa, FeTEPO3UTOTA,
B Pa3BUTHE T'€HETHKU. METOIbl TCHETUKH | JOMUHAHTHBIN NPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YucTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUS, THOPUL.
TE€HETHUYECKUN ). [lepeuncrarb U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHM, MOJIEKYIJISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM. | TCHETUYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosb30BaThHCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopydosanue: MOJI€Tb- ANITITUKALIUS JUISL 3aIIMCU TEHOTUITNYECKHUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIE0BAHMS PackpbIBaTh cofepkaHue TEPMUHOB
HaCJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHBIE Y TIOHATUN: MOHOTUOpUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBanue, (eHOTUITMYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us rpynIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyieHus. [IpaBusio | YucThie TUHUM, JOMUHUPOBAHUE TEHOB

JIOMUHUPOBAHUS. 3aKOH pacIIeTICHUS
MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeET.
[TosmmHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(ToJIHOE, HETIOIHOE ), PacUIEIICHUE
B MIOTOMCTBE.
OnuceIBaTh METOAUKY ITPOBEACHUS

47



JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHUS OJIHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBaTh conep:kaHue 3aKOHOB
€AMHO00pa3usl THOPUAOB IEPBOTO
MTOKOJICHUS Y 3aKOHA PACILIETUICHHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpelIuBaHus, OObACHSITH €T0
[IHUTOJIOTUYECKHE OCHOBBI U PEIIATh
TEHETUYECKUE 3aaUn

Ha MOHOTHOpPUJIHOE CKpEIMBAHUE

6.3

Jurubpunoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JlurubpuHOE CKpEIIMBaHKe. 3aKOH
HE3aBHUCHMOTO HACJICTOBaHU
MpU3HAKOB. [[luTOoreHeTH4eCKre OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
AHanu3upyoliee CKpelnBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEILUBAHUS JIJIsl OTIPEACIICHUS
TEHOTHUIIA OCOOH.

Jemoncmpayuu:

Ilopmpemuwi: I'. MeHiensb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI JUTHOPHUTHOTO CKPEIIIUBAHUS.
Obopyodosanue: MOJICIb- alTUTMKALIAS
«JIuruOpuHOE CKpEIBaHUE

PackpbiBaTh cojiepkaHH€ TEPMHUHOB

Y TIOHSATHUM: TUTHOPUIHOE CKPEIIUBAHUE,
aHAJIM3UPYIOIIEE CKPEIIMBaHUE.
OmnmceiBaTh OnBITH I'. MeHaens

10 U3YUYEHHIO HACJICAOBAHUS IBYX Iap
MPU3HAKOB Y TOPOXa MMOCEBHOTO.
PackpriBaTh conepkaHue 3aKoHa
HE3aBUCUMOTOHACJIEAOBAHUS ITPU3HAKOB.
[IprMeHATh MAaTEMATUYECKUI pacyeT

C TIOMOUIBI0 METOJA MEPEMHOKECHUS
BEPOSITHOCTEH M 3aMHUCh C MOMOIIBIO
(hCHOTHIMMYECKUX PAJTUKAIIOB
paclIeIyICHUs IPU3HAKOB Y MOTOMKOB
10 (PEHOTHUITY U TEHOTHITY.

3anuchiBaTh CXEMbI TUTHOPUIHOTO
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CKpCIIUBAaHUA, O0OBACHATH €TI0
IMUTOJIOTNMYCCKHUEC OCHOBLI U PpCIIATh
I'CHCTHYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[HOC
CKPCUIMBAHHUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

llopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Merosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MAKponpenapar
«dpo3oduna» (Hopma, MyTariuu Gopmsl
KPBUIbEB M OKPACKH TeJa), MUKPOCKOII,
Mopenb-anmnkanus «llepexkpect
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U TUTUOPHUIHOTO CKPEIIMBAHUS

PackpeiBaTh conepkanne TEPMUHOB

Y [TOHATUI: CLICTUICHHOE HACJIEI0BAHNE
MPU3HAKOB, PEKOMOHMHAIINS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOpPraHu/a.

HaspiBaTh OCHOBHBIE I1OJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HacneacTBeHHOCTH T. Moprana;
PacKphIBaTh COJIEpKaHKUE PAOOThI

T. Moprana 1o CuerieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUS CUEIJIEHNS MEK 1y TEHAMU.
3anuchIBaTh CXEMbI CKPELMBAHUS

IIPY CLCIICHHOM HACJIEI0BAHUH,
OOBSACHSTH NPUUMHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATh YACIIO IPYIIII
CLEIJICHUS] TEHOB; PEIIATh TEHETUYECKHE
34144 HA CLICIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'enernka nona. XpoMocoMHOE PackpbIBaTh cofiepKaHue TEPMUHOB
Hacnenosanue OIIpEIEICHUE ONIa. AYTOCOMBI Y TIOHATUI: XPOMOCOMHBII Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | @yTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLICTUICHHBIX C IIOJIOM Y T€TEPOTraMETHBIE OPraHU3MBI. TrOMOT'aMETHBIN 1101, F€TEPOraMETHBII

HacnegoBanue mpu3HaKkoB, CUEIJIEHHBIX | ITOJI, CUEIUICHHOE C II0JIOM HAaCJIEIOBaHUE
C MOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOIMUECKUE OCHOBBI
Ilopmpemuwi: I'. Menaens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MAa ONPEAECIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuyer u cxemvi: «I'eHeTHKa 1101y, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HacJIeJOBaHMs, HACJIEJOBaHMs IPU3HAKOB, CLEIIIICHHBIX
CLICTUIEHHOTO C II0JIOM», «KapuoTunsl Y HE CLEIIEHHBIX CIIOJIOM. PemaTth
YeJIOBEKA M KUBOTHBIX» IeHETUYECKUE 3a]]a4X Ha HACJICJOBAaHUE
CLICTUICHHBIX C I10JIOM IIPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3MeHunBOCTh. BHIbI H3MEHUNBOCTH: PackpriBaTh copepkaHue TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAs U HACJIEJCTBEHHASI. Y TIOHATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Pounb cpenbl B HEHACIEICTBEHHOM HACJICCTBEHHAs! U3MEHYHUBOCTD,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapuallMOHHas
KkpuBas. Hopma peakuuu npusHaxa.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaAKLIUHU.
CaoticTBaMOAM(PUKAITUOHHON
U3MEHYUBOCTH.

HEHACJIEACTBEHHAs U3MEHYHBOCTD,
MO U (DHKAIIMOHHAS U3MEHIUBOCTb,
BapHUAITMOHHBIN PsIJI, BApHAHTA,
BapuallMOHHAs KPUBas, MPU3HAK,
HOpMa PeakIfK, KOJIHICCTBEHHBIC
1 KaueCTBCHHBIC TTPU3HAKH.
KinaccuduimpoBaTh BUIbI
M3MEHYUBOCTH U BBIBIATH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHYMBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

JlabopatopHas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

1 OOBSCHSTH €€ 3HAaUCHHE

TUTSl OPTaHU3MOB.

PaznnyaTh KOJIMYECTBEHHBIC

Y KQUECTBEHHBIC MTPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALIMOHHYIO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHHE
MpU3HAKa

6.7

HaCJ'IeIICTBeHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
n3MeH4YnBOCTh. KomMOUHaTHBHAs
M3MEHYMBOCTb. M€ei03 1 NOJI0BOU
IPOLECC — OCHOBA KOMOMHATUBHOMN
U3MEHYMBOCTU. MyTanroHHas
U3MEHYUBOCTb.

Krnaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTalU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHUYECKUX PsIJIOB

B HACJIEJACTBEHHOW H3MEHYMBOCTH
H. 1. BaBunosa. Buesaepuas
HACJIEICTBEHHOCTh 1 U3MEHUYNBOCTb.
Jemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuywl u cxemol: «MyTanioHHAs

PackpriBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MYTaHT, MyTallMH:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYMBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHX PSIIOB

B HaCJI€ICTBEHHOW U3MEHYMBOCTHU

H. . BaBuiioBa u 0OBICHSTH €ro
3HAUYCHUEJISI OMOJIOTHH U CEJICKITUH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
MIPUMEPHI MyTaLIHM.

OOBICHATH IPUUMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.
Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «Jpo3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, poib (HaKTOPOB-MyTareHOB.
CpaBHuBaTh BUbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
WU3MEHYMBOCTH, UCTOUHUKHU MYTareHOB
B OKpY Karomen cpejie (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpe/ieSICHUEe TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0osie3an. ComaTHUYECKUe

Y TCHEPATUBHBIC MyTallUH.

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TIOHSATUH: KapUOTHUII YeJIOBEKa,
IIUTOTCHETHYECKUI METOI,
TeHEAIOrMIEeCKUI METO 1, POJOCTIOBHBIC,
OJIM3HEIIOBBIA METOJI, HACIICICTBCHHBIE
Oomne3Hu: (MOHOTEHHBIE,

C HACJIEACTBEHHOU
MIPEIPaCTIOIOKEHHOCTRIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnaTh 0COOCHHOCTH U3yUCHHUSI
TCHETHUKH YeJIOBEKA; MPUBOINUTH
MIpUMEPHI HACTIEICTBEHHBIX O0JIe3HEN
YeJIOBEKA, XapaKTePU30BaTh METOIbI UX
poHIaKTUKN; 00OCHOBBIBATH 3HAYEHUE
MEMKO-TEHETHYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKUX
OonesHeil. MeauKko-TeHETHIECKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUSHUU
TCHETHYECKUX 3a00JICBaHI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE M aHAIN3 POJIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHUSI.
BbISBISTH M CpaBHUBATH MEXY COOOM
JOMHHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YEJI0BEKa.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8

Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH

7.1 | Cenexuus Kak HayKa 1 Cenekius Kak HayKa U Iporiecc. PackpbiBaTh cojepkaHue TEPMUHOB
U Ipouecce 3apOKICHUE CENEKIUU U JOMECTUKALUA. | U IOHSTHI: CEJIEKIIMS, copTt, nnopoaa,

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
AKUBOTHBIX.

Copr, nopozaa, mraMm.

HITaMM, TOMECTHKAIIHS,
WIN OJTOMAlTHUBAHUE, [IEHTPHI
MHOT000pa3us ¥ MPOUCXOKICHHS
KYJIETYPHBIX paCTCHUM

Y JKUBOTHBIX, THOPUIU3AIIHS,
HCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TII00B

Y KOPHEIUIOJ0B IUKUX (PopM u
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

O IIEHTPAX MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHUpPA, CBSI3bIBATH UX MECTOIMOJIOKEHHE
C O4araMu BO3HUKHOBEHUS IPEBHEUIIINX
[ABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, TOPOABI JOMAITHUX
KUBOTHBIX U UX JTUKUX IIPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacCHOCTH YEJI0OBEYECTBA

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBINA OTOOPHI
B CEJICKIIMU PACTCHUN U >KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CxpelrBaHue YUCTHIX JTUHUMN.
I'eTeposuc, niv rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
TUOpUIU3AIHS U €CYCIIeXH.
HckyccTBEHHBINM MyTareHes3 U Mojay4yeHue
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKLINN

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbIi 0TOOP, THAMBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeUIMBaHue, YUCTAasl JIMHUS, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBaHUE,
HMCKYCCTBEHHBIM MyTarcHes,
nonurionabl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y UHJIUBUAYAJIBHOTO), BUIBI
rudpuau3anuu (OJIM3KOPOICTBEHHOU

U OTJAJIEHHOM ), CIOCOOBI MOTY4EHUs
MOJIUTIIIONU/IOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Ilopmpemuwi: U. B. Muuypum,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvl: «OTHaTICHHAS
rudpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnwle u npakmuueckue
pabomot:

Dkckypeust « OCHOBHBIE METO/IbI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENILHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOAUTE MPUMEPHI TOCTUKECHUN
CEJICKIIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorusa
KaK OTpacilb
MIPOU3BOJICTBA

buorexnonorus KakK 0Tpaciib
IIPOU3BOJCTBA. | €HHAsA MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHn3MoB. Kietounas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrenuii. Knonnposanue
BBICOKOIIPOTYKTUBHBIX

PackpsiBaTh copepkaHre€ TEPMUHOB

Y TIOHSITU: OMOTEXHOJIOTHS, KJIETOUHAs
WHXCHEPUS, TCHHASIMHKECHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranu3msbl, 'MO (reHetuuecku
MOAUGUITUPOBAHHBIE OPTAaHU3MBI).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STUYSCKHE HpO6J’I€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

TOCTIKECHUSI OMOTEXHOJIOTHHU B 00J1aCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
Y METUITUHBI.

[lepeuncisiTh U XapaKTEpPU30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOMH)KEHEPHHU.

OO0cyXaTh SKOJOTUYECKHE

U ATUYECKHUE aCIEKThl HEKOTOPBIX
HCCIIeIOBaHUM B 00J1acTU
OnoTexHOIOTHH (KJIOHHPOBAHUSA,
MCKYCCTBEHHOT'O OIUJIOJIOTBOPEHUS,
HaIPaBJICHHOTO W3MEHEHHUS TeHOMA

U CO3/IaHUsl TPAHCTEHHBIX OPTraHU3MOB)

Hroro yacoB no teme 3
Pe3epBHoe Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME

56



11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

Ne
/11

KomnuectBo
qacoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUJIBI JICATSIIBHOCTH
00yJaromuxcs

Tema 1. DBoJMIOLHOHHAA OHOJIOTUA

1.1 | DBoaronys U METOIBI

€€ U3YUYCHHUS

1

[IpeanochbuUIKM BOBHUKHOBEHUS
ABOJIFOLIMOHHOUN TE€OPHUH. DBOITIOLIMOHHAS
TEOPUs U €€ MECTO B OMOJIOTUH.
Bimstnue 3BOIIOIMOHHOM TEOpUHN

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBueTENHCTBA SBOJIOLUU.
[laneoHTONOrNYECKHE:
IIOCJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOIUCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoacTBo

U paznuune (¢ayH udaop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTUYECKHE!
CXOJICTBAM Pa3IUYUs IMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:
TOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTABU3MBI.
MonekynsapHO-OMOXUMUYECKUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpwiBaTh copep:kaHre TEPMUHOB
Y TIOHSITUI: DBOJIIOIHS, IEPEXOTHBIE
(hopMbI, PUITOTEHETUYECKUE PSJIBI,
BH/IBI-DHJIEMHUKH, BUBI-PEITUKTHI,
3aKOH 3apOIBIIIEBOTO CXOJICTRBA,
OMOreHETUYCCKUM 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncnsaTh OCHOBHBIC ATAIIbl PA3BUTHUS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHCTBA
ABOJIIOIIUN: TIaJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMHYECCKHE.

[TpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dhopM opraHu3mMoB, PUIOTCHETUIECKUX
PAIOB.

[IpuBouTh (HOPMYJIMPOBKH 3aKOHOB
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MeTab0IUYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol.: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJie,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX YKUBOTHBIXY,
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpapuieckas
KapTa MUPA; KOJJIEKIUI «DopMbl
COXPaHHOCTHU MCKOIAEMBbIX KUBOTHBIX
Y pacTeHUI»; BIaXKHBIE MTperapaThl
«Pa3BuTHe HacekomMoro», «Pa3Butue

JISATYILKA

OMOreHETUYECKOTO 1 3apOJbIIIICBOTO
CXoAcCTBa

1.2

Ucrtopus pazsutus
MPEICTABICHU I
00 PBOJIOIUH

OposmronmonHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYIIIME CUITBI
ABOJIIOLIMM BUIOB 10 JlapBuHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEOoNnpeeJIeHHas: U3MEHYUBOCT,
6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYecKast TEOpHs SBOITIOLUN

PackpsiBaTh conep:kaHue TEpMUHOB

Y OHSTHUN: CHCTEMAaTHKa, €CTECCTBECHHBIN
Y UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIC UJI€U, KOHLICIIIIUN

Y TEOPUU; CPABHUBATH B3IJISIbIHA BU/T
u sBosmroruio K. Jlnnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CHUCTEMATUKH U OOBSICHSATH IMPUHITUAIIBI
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(CTD) u ee OCHOBHBICTIONIOKEHUSI.

Hemoncmpayuu:

lopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. dapBuH.

Tabnuyvl u cxemor: «llomymsimm,
«Kapra-cxema MapuipyTa myTemecTBUs
Y. apBunay, «®@opmbl 60pHObI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pasue cCopToB
pacteHui», «MHorooOpasue nopoj
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIEPKAHNE

Y 3HAYEHHUE FBOJIFOLIMOHHON KOHLIETIIINH
K. b. Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHbIE

U COLIMATbHO-D)KOHOMUYECKUE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOJIONMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh copepkaHKe IBOJIOIMOHHON
teopun. /lapBuna; cpaBHUBaTh
HEONPEJIEICHHYIO U OIPECIICHHYIO
W3MEHYHMBOCTh, €CTECTBEHHBIN U
MCKYCCTBEHHBIA 0TOOD, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuchIBaTh MOJI0KEHUSI CHHTETUYECKON
teopuu sBoonnK (CTD) u 0OBACHATH
ee 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYypa.
[Tomynsiuys kak Kak
JJIEMEHTapHast
€IUHULIA BUAA

MuxkponsBosonus. [Tonynsauus kak
€AMHUIABU/IA U DBOJIIOLINH.
Hemoncmpayuu:

Tabauywl u cxemol.: «llomymnsmmy,
«MyTanuoHHasi U3MEHUHUBOCTDY.
ObopyoosaHue: MUKPOCKOTI,
MuKkponpenapar «Jlpo3oduna» (Hopma,
MyTaru (OPMBIKPBUTEEB U OKPACKH
Tena), MoJenb-anmmkanus «llepekpect
XpOMOCOM.

PackpwiBaTh copepkaHre TEPMUHOB

Y TIOHSATHI :MUKPOABOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, MOy,
reHoOH/], MyTaIluu, KOMOUHAIINT
T'CHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYIO
CUCTEMATUYECKYIO €UHUITY

U TIEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Boinenste kputepun Buia
(Mopdonornyeckuii, GU3NOIOTHICSCKUH,
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Jlabopamopuwie u npakmuueckue
paoomoi:

JlaGoparopnas padora Ne 1. «CpaBHeHuHe
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPHIO»

OMOXUMHYECKUH, TCHETUIYCCKHIA,
AKOJIOTMYECKUM, TeorpaduuecKuii)

Y IPUMEHATh KPUTEPHUU JJIsI OITUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOIMYISALNI0 KaK
CTPYKTYPHYIOEIUHUILY BUJIA U
3BOJIIOLIUH.

OnuceIBaTh NOMYJISAIMEIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBuxyiue Cuibl JBuxyuine cuibl (pakTopsl)3Boiouun | PackpbeiBaTh cofepxaHue TEPMUHOB
(a11emMeHTapHbIE BUJIOB B IpUpoJe. MyTalmOHHbIN Y TIOHATHUI: KOMOUHATHUBHAS
(baKkTOpBI) IBOIIOLIU IPOLECC U KOMOMHATUBHAs W3MEHYHMBOCTh, MyTallUN, MyTallMOHHBIN
M3MEHYMBOCTD. [[OMynsIMOHHBIE BOJIHBI | POLIECC, MOIMYJISIIUOHHBIE BOJIHBI,
u apeid renoB. M3omnsmus u murpanuus. | aApeiid reHoB, U30JIALMS, MUTPALUU.
Hemoncmpayuu: XapakTepu30BaTh FJIEMEHTAPHBIC
Tabauywl u cxemvl: «IBUKYILINE CUITBI (akTOpbI BOJIOLUHU: MYTAallUOHHBIN
DBOJIFOLIAN npouecc, KOMOMHATUBHAs
M3MEHYUBOCTb, HOMYJIALITUOHHBIE BOJIHBI,
Apei(p reHOB, N30, MUTPALIHSL.
YcranaBauBaTh NPUYUHHO-
CJIIEZICTBEHHBIE CBSI3H MEKY
MEXaHU3MOM M PE3YIIBTATOM JIEUCTBUS
IBUKYIIUX CUIT (3JIeMEHTapHbIX
(haKTOPOR) ABOJIOIIUU
1.5 | EcTecTBenHsbIi 0TOOD EctecTBennsbIit 0TO0p — HanpaBsitonuit | PackpwiBaTh comepkaHue TEPMHUHOB

1 ero GopMbl

(baKkTOp PBOJIOIIHH.
DopMBI €cTeCTBEHHOT00TOOPA.

Y TIOHSATHI: €CTECTBEHHBIN 0TOOD,
O6opr0a 3a CyIecCTBOBAHHE.
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Jemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otbop», «boprda 3a CyIeCTBOBAHUE)

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBaTb GOPMBI €CTECTBEHHOTO
oTbopa (IBWXYIINUN, CTAOMIM3UPYIOLTUHN,
TU3PYNTUBHBIN) U CPAaBHUBATH X MEKITY
co0oil.

XapakTepus3oBatb 60pb0y

3a CYIIECTBOBAaHUE U CPABHUBATH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
6oprOa c HeOIAroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pesynbrarsr
ABOJTIOIIHH:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUH Y OPTraHU3MOB.
Apomopho3bl 1 uIroa AT,
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTHYECKOE.

Jemoncmpayuu:

Tabnuysl u cxemoi:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHKE,
«IKOJIOTHICCKOE BUI000PA30BAHUC).
ObopyoosaHue:

KoJutekius «[Ipumepsl 3aMTHBIX
MIPUCTIOCOOJICHUH Y )KHBOTHBIX),

PackpriBaTh coepkaHue TEpPMUHOB

Y TIOHATUIN : TPUCITOCOOJICHHOCTb,
MOKPOBUTEIHCTBECHHAS U
npeocTeperarolas OKpacka,
MacCKHpOBKa, BUA000pa30BaHUE.
OnuceIBaTh MEXaHU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BrISBIATE 110 M300payKEHUSIM, Ha JKUBBIX
1 (UKCHPOBAHHBIX MTpemapaTax MpUMephbI
MIPUCIIOCOOJICHHOCTH PACTCHUI

U JKUBOTHBIX K YCIIOBUSIMCPEIb
oOuTaHMsl, 10Ka3bIBATh OTHOCUTEIIbHYIO
1€JIeCO00Pa3HOCTh MPUCIIOCOOJICHUH.
XapakTepu3oBaTh CIOCOObI

¥ MEXaHU3MbI BUA000pa30BaHUS;
OTHCHIBATh U CPAaBHUBATH OCHOBHEIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOp IUI0I0B

U CEeMsH.

Jlabopamopuvle u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPraHU3Ma U ee
OTHOCHTEIILHOTO XapaKTepay

(bOpPMBI IKOJIOTHUECKOTO
1 TeorpaduuecKoroBUI000pa30BaHus

1.7

Hamnpasnenus u mytu
MaKpO3BOIIOLUN

Makpo3Bosronus.

DopMbI IBOITIOIUH: (pusteTHYeCKas,
JTMBEPIreHTHAas, KOHBEPTeHTHAs,
napayuiensHas. HeoOpatumocTthb
sBoJironuu. [Ipoucxoxnenue

OT HECIIEIIUATIM3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTvBHas paavanusl.
Jemoncmpayuu:

Ilopmpemsi: A. H. CeBep1i0B.
Tabnuyvt u cxemol: «ApoMopQo3b»,
«Mnnoananranuny, «O0mas
JIeTeHEePaLIs.

Obopyoosanue: mojelb « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIUNY; 00bEMHAs
Mozenb « CTpOeHHE TOJI0BHOTO MO3Tra
MMO3BOHOYHBIX)

PackpriBath cojepkaHue TEPMHUHOB

Y TIOHSTUIH:MaKpPOIBOIIIOIUS, (DUIIOTEHES,
OMOJIOTHYECKHM MPOTrpecc U perpecc,
apomopdo3, uaroamanrarus, oomas
JeTeHepanys, aJanTUBHAS pagrarius.
XapakTepru3oBaTh (POPMBI IBOTFOITHH.
BoisBiaTs apomopo3sl

Y UAMOAJANTAIliN ypacTeHUN

1 )KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUN IIPOTPecC
1 OMOJIOTMYECKUM perpecc, apoMopdo3,
W0 AN TalluI0 U OOIIYIO
JIETeHEPALIHIO.

BoIABISTH B3aUMOCBSI3M MEKTY MY TSIMH
Y HaIIPaBJICHUSIMU DBOJTFOIIUN

Y PACTE€HUN U KUBOTHBIX

HToro yacosB 1o teme
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Tema 2. Bo3HnkHOBeHME M pa3BUTHE KM3HU HA 3emuie

2.1 | Ucropus xu3Hu

Ha 3eMJIe 1 METOIbI
€e U3yUYCHHS.
I'unore3nl
IIPOUCXOXKICHUS
JKM3HH Ha 3eMiie

2

JloHayuHbI€ MPEICTABICHUS

0 3apoXxJeHUM Xu3HU. HaydHbie
TUIIOTE3bl BOBHUKHOBEHUS )KU3HU

Ha 3emJie: aOMOTeHE3 UITAaHCTIEPMHUSL.
XuUMHUYECKask SBOJIOLHS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIepUMEHTAIbHOE TOATBEPKICHUE
XUMHYECKOM ABOTIOIUH.

HaganpHbIC 3Tanbl OMOIOTHYECKOM
sBosironnu. ['unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MPOTOKJIECTKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYIIIT
JKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

llopmpemeur:

®. Penu, JI. [Tactep, C. Mumnep,

A. N. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HUKHOBEHUE
CoaHEYHOM CHCTEMBIDY,

«Pa3BuUTHE OPraHMYECKOTO MUPAY,
«PacturenbHas kieTkay, « KuBoTHast
KiIeTkay, «[IpokapuoTnueckas
KJICTKA)

PackpriBaTh conep:kaHue TEPMUHOB

Y MTOHSITUH: KpEalIMOHU3M, a0HOTeHE3,
BUTAJIU3M, MTAHCIIEPMUs, OMOTI033,
KOallepBaThl, IPOOMOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METOAbI U3yUCHHS
HUCTOPUYECKOTO MPOILIOT0 3eMIIH.
[lepeuncnsaTh OCHOBHBIE TAIlbI
XUMUYECKON MOMOJIOrMYeCKOn
ABOJTIOIUU.

N3narath coepkaHue rurnoTe3 U TEOpuid
BO3HUKHOBEHUS JKU3HU HA 3eMJie
(KpeanimoHn3Ma, CaMONPOU3BOJILHOTO
3apOKIeHUS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musinepa
u I'. FOpu no noaydyeHuto OpraHnvaecKkux
BEILIECTB U3 HEOPTraHUYECKUX ITyTEM
a0MOTeHHOTO CUHTE3a
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2.2

OCHOBHBIE 3TaIIbI
SBOJIIOIIAHN
OpraHUYECKOTO MUpa
Ha 3emJie, pa3BUTHE
KU3HU 110 dpaM U
nepuoiam

PazBuTHe )x13HHA Ha 3eMJie TIO 3paM

u niepuojam. Karapxeii. Apxernckas

Y IpoTepo3ouckas 3psl. [1ameo3orickas
apa U €€ NePHoIbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHM,
JIEBOHCKNW, KAMEHHOYTOJIbHBIN,
IIEPMCKH.

Me3so301icKkas 3pa ¥ €€ IEPUOJIBL:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kalino3o1ickas 3pa 1 €€ epuo/Ibl:
MajJeO0reHOBBIN, HEOT€HOBBIH,
AHTPONOT€HOBBIM.

XapakTepucTrKa KJInMara

Y F€0JIOTUYECKUX IpolieccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BEIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabnuywvl u cxemol: «Pazputne
OpPTraHUYECKOTO MUPaY,
TCOXPOHOJIOTHYCCKAs Ta0IHIIA;
KOJUTEKIIHS «DPOpPMBbI COXpAHHOCTH
HCKOTIa€MBbIX YKUBOTHBIX U PACTCHUI.
Jlabopamopnwie u npakmuueckue
paoomot:

PackpriBaTh coziepaHue TEPMUHOB
U TIOHSITUI: 30H, 3pa, NEPHUO/I,
apoMopd03bl, UNO0ATANTALINH.
3HaTh MOCIEA0BATEILHOCTD S0HOB:
KaTapxeu, apxeu, IpoTEPO30H,
(baHepo30ii; 3p: apxenckas,
IIPOTEPO3OMCKAsL, MAIEO30MCKAs,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KeMOpHUICKUI, OPIOBUKCKUM,
CUITYPUMCKHUI, IEBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TAJIEOTEHOBBIN U HEOTCHOBBIM,
AHTPOIIOTE€HOBBIN.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHHM OPTaHMYECKOT0 MUPA

I10 APaM U [IEpUOIaM I'€0JIOTUYECKON
HMCTOPUU; ATallbl PA3BUTHS
PACTUTENBHOTO ¥ ’KUBOTHOTO MUDA.
Boraenuts riaaBHbie apoMop(o3bl
PAaCTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEX]1y COOOM
IIPEICTABUTENIEH CUCTEMATHYECKUX
TPYIII OPTraHKU3MOB, BBISIBISIT YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBHSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOIAeMbIX OCTaTKOB PacTEHUMN

U J)KUBOTHBIX B KOJUICKIIMSIX).
DKCKypcust « DBOJIOLIMS
OpraHU4eCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAay4HbIN
WITUKPACBEIUCCKUM MY3€il)

2.3 | CoBpeMeHHas CucremMa OpraHm4ecKkoro Mupa Kak PackpeiBaTh conepkaHue TEPMUHOB
cucreMa OTpakeHHe SBOTIONUH. OCHOBHEIE Y [IOHATHUH: CHCTEMATUKA, UCKYCCTBEHHAs
OpPraHu4eCcKOro Mupa CHUCTEMAaTUYCCKUE TPYMIIBI OPraHU3MOB. | U €CTECTBEHHAs KJIACCHU(pUKAIIA,

Hemoncmpayuu: OMHapHas HOMEHKJIaTypa, TPUHIUI
Tabauywl u cxemolr: «CoBpeMeHHas HCPAPXUIHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepHu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOI0 MHUpa
2.4 | DBoMIOIMS YeIOBeKa DBoJIFOLMSA YeT0BEKa. AHTPONOJIOTHS PackpeiBaTh cosiepxanne TEPMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHUi
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
M3y4deHHs aHTponoreHesa. Cxoacrtaa
Y Pa3JIMyuUsl YEJIOBEKa U )KMBOTHBIX.

CucremaTnyeckoe MoyJ0oKeHHE YeJIOBEKa.

Jemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKUX YePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00€3bsIH.

Obopyoosanue: CIETKU

Y TIOHSITUI: aHTPOTIOJIOT U,
AHTPOIIOTEHE3, YEIIOBEK PA3yMHBIN
(Homo sapiens), NpsiMOXOXIEHUE,
BTOpasi CUTHAJIbHAs CUCTEMA.
[lepeunciiaTh 3a1a41 aHTPOITOJIOT UM,
ATAIbICTAHOBJICHUS U Pa3BUTHS
IIPEICTABICHUI O IPOUCXOKIECHUU
YeJI0BEKa.

W3narate OCHOBHBIE MOJIOKEHUS
teopun Y. /[apBruHA, KPUTHYECKH
OLICHMBATh HEHAYYHYIOMH()OPMALIHIO
O IIPOUCXOKIECHNUN YEJIOBEKA.
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WIMH300pKEHUST KAMCHHBIX OPYIUH
NEPBOOBITHOTO YEIOBEKa: KaMHH-
qomepsl, pyousa, ckpedia

3HaTh CUCTEMATUYECKOE MOJI0KEHUE
Buga Homo sapiens, mepedncisiTh ero
Mop(}oIoro-aHaTOMUYECKUE TPU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSI

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA U
pasTUYNiTIeIOBEeKa U JKUBOTHBIX.
OOBSICHATH U OIICHUBATH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIOBEKa NIl TOHMMAaHUS MECTa M POJIH
YeloBeKa B TPUPOJIC

2.5

JIBrKy11IME CUIIBI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakTophbl)
aHTpornorenes3a. Hacinencreennas
W3MEHYHMBOCTH U €CTECTBEHHBIN OTOOP.
OO011ecTBeHHBIN 00pa3 )KU3HHU,
W3TOTOBJICHUE OPYIUH Tpya,
MBIIIJICHUE, PEUb.

Hemoncmpayuu:

Tabnuysl u cxemol: «CpaBHEHHUE
aHATOMHYECKHUX YEePT CTPOCHHUSI YeTIOBEKA
U 4eJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIC MECTa MAJICOHTOJIOTMYCCKUX
HAXOJIOK MTPEAKOBCOBPEMEHHOTO
YEIIOBEKaAY.

ObopydosaHue: MysKU
«IIpoucxoxaeHune yemoBeka
(MaJICOHTOJIOTUYECKHIE HAXOIKH )»

PackpbiBaTh copiep:kaHrne TEPMUHOB
Y TIOHATHI: PaKTOpbl aHTPONOTEeHE3A,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHIHAS TEITEITbHOCTD,
nosmmMophusm.

XapakTepru30BaTh ABUKYIINAE CHITBI
(dbakTophl) aHTpOIIOreHE3a:
OMOJIOTUYECKHE U COIUAIbHEIE,
CpPaBHUBATH UX MEXITYy COOOH
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaaArH U BCTBHU 3BOJIIOIINHN

PaCKpI)IBaTB COACPIKAHUC TCPMHUHOB

ABOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek Y TIOHSATHI: aBCTPAJIONIUTEK, YETTOBEK
yMeIbii, YenoBek NpsAMOXOASIINM, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenoBek HEaHAEPTAIbCKUN, UenoBek HeaHJiepTajel, KpOMaHbOHEII,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJUTUYECKAS PEBOJIIOLNS,
Haxoaku nckonaeMbIx OCTaHKOB, MEePBOOBITHOE UCKYCCTRO.

BpeMs CYIIECTBOBaHUS, 00JIaCTh XapakTepu3oBaTh U CPAaBHUBATH MEXKITY
pacrpocTpaHeHus, 00beM IroJIOBHOTO c000i OCHOBHBIE CTAJIUU IBOJIIOIIUN
Mo3ra, 00pa3 )KU3HU, OPYAHSL. YeJI0BeKa: XPOHOJIOTHYECKHUI BO3PACT,
Jemoncmpayuu: apeaJ pacrnpocTpaHeHusl, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 KU3HU
MaJ€OHTOJIOTMYECKUX HAXOJIOK IPEAKOB | U OpYAUs Tpyia
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme mroan», «/Ipesnue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO6opyioBaHue: MYJISIKU
«IIpoucxoxaeHue yeaoBeka» (OrOCThI
aBCTpaJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepTaJIblia, KPOMAHbOHIIA); CIEKU
WM U300paKeHUsI KAMEHHBIX Oy
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
4oImrepsl, pyousna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpeiBaTh coaep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanyuyu 4ejaoBeKa

OOJBITIME pachl: €BPOIICOUTHAS
(eBpaswuiickasi), HErpo-aBCTpagouaHAas
(?KBaTOpHUANIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSITUI: pAChl, PACOTEHE3, COLIUAII-
JApBUHU3M, PACU3M, METUCALIUSI.
XapakTepu3oBaTh U CPABHUBATH

HpGHCTaBHTeHeﬁquOBe‘{eCKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIICH YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemsor.: «YenoBeueckue
paceD»

PacKpbIBaTh NPUYUHBI 1 MEXAHU3MBI
pacoreHesa, epevrcisaTh U NPUBOJAUTH
pUMEPHI IPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCJIOBUSM CpEJIbl, IPUMEPHI
MIPUCTIOCOOUTEILHOTO3HAYEHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Bua Homo
sapiens, HayYHyI0 HECOCTOSITeILHOCTD
PaCOBBIX TE€OPHUI, UJCH COLMATBHOIO
JapBUHW3MA U pacu3ma

Hroro yacoB o teme

9

Tema 3. Opranu3Mbl U OKpY:KamoIIas cpeaa

3.1 | Dxonorust kKak Hayka 1 DKkoJiorus Kak Hayka. 3ajjaunu pasjiesbl | PackpbeiBath cojiepaHue TEPMUHOB
HKOJIOTHUH. Y TIOHSATUM: DKOJIOTHS, TTOJIEBbIE
MeTobl SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HAOIIOJCHUS, IKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPY’KaloIIEH Cpeapl,
COBPEMEHHOI0 YEJIOBEKaA. MOJIETUPOBAHUE, IKOJIOTHUYECKOE
Jlemoncmpayuu: MHUPOBO33pEHHUE.
Iopmpempoi: A. I'ymO0IB1T, IlepeuncnsaTh 3aga4m S3KOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. pas3aensl UCBSI3U C APYTMMU HayKaMH.
Tabnuyvt u cxemor: kapta «llpuponnsie | XapakTepu3zoBaTh METO/IbI
30HBI 3eMJTNY AKOJIOTMYECKUX MCCIICIOBAHUIN

3.2 | Cpenbl obutanus u 1 Cpensl oOuTaHusi OpraHn3MoOB: BojiHasA, | PackpbeiBaTh comepxaHue TEPMUHOB

IKOJIOTHUECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
BHYTpHU-OpraHU3MEHHAsL.
OkoJoruyeckue HakTopsbl.
Kiaccuduxanus 3K0JI0ru4ecKux

Y TIOHATHI: cpesia oOuTanusl,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJIOTMYECKUN ONITUMYM,
OTPaHUYMBAIOIINNA (JIMMUTHPYIOLIUN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
U aHTPOIIOTCHHBIE.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpraHU3MBI.

Jemoncmpayuu:

Tabauyst u cxemol: «CpepblOOUTAHUS
OpPraHU3MOB»

dakTop.

XapakTepu3oBaTh yCIOBUS CPE.T
oOWTaHUs OPraHU3MOB;
KJIaCCU(PUIIUPOBAThH U XapaKTEPU30BaTh
HKOJIOTHYECKUE (PAKTOPBI: a0MOTUYECKUE,
OMOTHYECKHE U aHTPOIIOICHHBIE.
OnuceIBaTh JEHCTBUE IKOJIOTUYECKUX
(baKTOpOBHA OPraHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTU
CTPOCHHMSI U KUZHEACSITEIbHOCTU
pacTeHUi U )KUBOTHBIXPA3HBIX CPEA
oOuTaHus

3.3

AOuoTH4eckue
(bakTopsI

AOGuoTtnueckue (PaKkTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
doronepuoauszm.IIpucnocodenus
OpPraHU3MOB K JICCTBUIO aOMOTUYECKUX
(dhaxkTopoB. BHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «POTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomowi:

JlabopaTtopnas pabota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCa»

PackppiBaTh copepkaHrie TEPMUHOB

Y TIOHATHUH: aOMOTHYECKHUE (haKTOPHI,
dhoToneprnoan3M, OMOIOTHYSCKUE
PHUTMBL.

AHaNMM3UpOBAThH JICCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH IPUMEPHI
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB.
[TpoBoaUTE OMOIOTHYECKIE HAOIIOICHUS
1 0pOPMIISITH PE3YNIBTAThI TPOBEIACHHBIX
HAOIIOACHUI
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3.4 | buornueckue buotnueckue paxropsl. Buasi PackpsIBaTh cojiepkaHue TEPMUHOB
(bakTopsI OMOTUYECKUX B3aUMOCHCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIUsI, XUITHUYECTBO, CUMOUO03 XUIHUYECTBO, [TAPA3UTHU3M,
u ero opmsl. [Tapasurusm, Koomepaiiysi, | KOHKYpEHIU, MyTyalu3M, CUMON03,
MyTyaJi3M, KOMMEHCaJINU3M KOMMEHCAJIM3M, HaXJIeOHUUECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBAPTUPAHCTBO, AMECHCAJIU3M,
AMeHcanu3M, HEUTPaIU3M. HEUTPAIU3M.
3HaueHHEe OMOTHYECKUX XapakTepu3oBaTh OMOTHUECKUE
B3aUMOJCHUCTBUH JJIs1 CYLIECTBOBAHUS (akTOpPBI ¥ BUIBIB3aMMOOTHOLIEHHI
OpraHU3MOB B ITPUPOHBIX COOOIIECTBAX. | MEXAY OpraHu3MaMu; IPUBOIUTE
Hemoncmpayuu: MPUMEPHI B3aUMHOM
Tabnuywvl u cxemwl: «IlnumeBpIe ST IIPUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXKIY COOOW BHUJIbI
OMOTHUYECKUXB3aUMOICHCTBUN
OpraHu3MOB
3.5 | DKomoruyeckue DKOJIOTUYECKHE XAPAKTEPUCTUKH PackpsIBaTh coznepkaHue TEPMUHOB
XapaKTEPUCTUKU nonyJisiiiui. OCHOBHBIETIOKA3ATENH Y TIOHSTUI : TOMYJISILIKS, YUCIIEHHOCTD,

BUIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. /[mHaMmka 4uciIeHHOCTH
NOMYJISILNUN U €€ PETyJIALHSL.
Hemoncmpayuu:

Tabnuysl u cxemoi: «llomynsauumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnvie u npakmuyecxkue
paoomowi:

IJIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTb,
IIPUPOCT, MUTpALUsl, AUHAMHUKA
YUCJIICHHOCTHU MOMYJISLNN.
XapakTepru30BaTh OCHOBHBIE I0KA3ATEIH
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; OTUCHIBATH MEXaHU3MBbI
PEryJIALU YUCICHHOCTH NOMYJIALINI
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[Ipaktuueckas padora Ne 2. «Iloxcuer
TJIOTHOCTH TTOMYJISIIAIA Pa3HBIX BUIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPTraHU3MOB — OHOIEHO3. PackpbiBaTh cosiep:kaHrue TEPMUHOB
OpraHU3MOB CtpykTyphl OMOIIEHO3a: BUI0BAS, Y MIOHATHI:0MOIIEH03, YKOCHCTEMa,
MIPOCTPAHCTBEHHAs, TpodHuaecKas OMOreoIeH03, BUJIBI-IOMUHAHTEI,
(tumieBast). Buabl-1oMUHAHTBI. 9KOJIOTHYECKas HHUIIIA.
CBs3u B OHOIICHO3E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo0111eCTBO), €I0 BUIOBYIO,
Tabauywl u cxemol.: «llumespie ey, MPOCTPAHCTBEHHYIO U TPO(YUUECKYIO
«bHOLIEHO3: COCTAB U CTPYKTYpay. CTPYKTYDBI.
Obopydosanue.: MOIENb-aIILIMKALHS OOBACHATL POIIH KOMIOHEHTOB
«Tunuruneie GUOLIEHO3BI»; TepOapHii OnoueHo3a B MOIEPIKAHMN Er0
«PacTutenpHbIE COOOIIECTBAY; CTPYKTypBI M CYIICCTBOBAHHA
KouTeKis «BHOIEHO3 Ha OMPE/IEICHHON TEPPUTOPUH.
OOBSICHATH OMOJIOTHYECKUI CMBICIT
SIPYCHOCTH WJIMCTOBOM MO3aWKH.
CpaBHHMBaATh KOMITOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TTPOCTPAHCTBEHHYIO
1 TPO(UUECKYIOCTPYKTYPHBI, CBSI3U
MEXIy OpTaHU3MaMH
4.2 | DKOCUCTEMBI 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh copiep:kaHrue TEPMUHOB

" 3aKOHOMCPHOCTH
HX CYIICCTBOBAHMA

[TousTHe 00 PKOCHUCTEME
U OMOTEOIIEHO3E.
OyHKIMOHATBHBIC KOMITOHCHTHI

1 HOHSITHI: DKOCUCTEMA, OMOr€OLIEHO3,
MPOYIIEHTHI, KOHCYMEHTHI, PETyIICHTHI,
TpodHUUECKUE YPOBHH, ITUIIICBAs
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HKOCUCTEMBI: TPOIYIICHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoTt BeliecTs v MOTOK YHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKocUCTeMBI. [IHIlleBbIC IIENU U CETH.
OCHOBHBIE MMOKA3aTEJIN SKOCUCTEMBI:
ouomacca, NpoAYyKIHs. IKOJIOTHIECKUE
MUpaMUIBL: IPOTYKIIHH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemwi: A. Ix. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnsie
coobmecTBay, «Llenu muTaHus»,
«IKOJIOTUYECKAS TUPAMUIA»

LETb U CETh, IKOJIOTUUYECKUE
nupamubl, Onomacca, IpoyKIus,
CYKIIECCHSI.

XapakTepu30oBaTh CBOMCTBA YKOCUCTEMBI
(ee crtOCOOHOCTD K JUTUTEIIHHOMY
CaMOIIO/I/IeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIA KPYTOBOPOT BEIIIECTB,
HEO0O0XOJIMMOCTh MOTOKA IHEPTHH ).
CpaBHHBATH MTACTOUIITHBIC U ICTPUTHBIC
MUIIEBhIC e, TPOPUICCKHE YPOBHU
DKOCUCTEMBI.

Paznmnuate mupamMuasl POTyKITAH,
MUpaMUIbl YUCIEHHOCTH U ITUPAMU/TIBI
OHOMACCHI.

CocTaBisATh 1IEMU U CETH MTUTaHUSI.
IIepeuncnsaTb CBOMCTBA IKOCUCTEM:
YCTOMYHUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHNU3M MO PIKAHHMSI
pPaBHOBECHS B 3KOCHCTEMaX.
XapakTepru30BaTh CyKIIECCHH, BBISBIIATH
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocHUcTEMA XBOMHOTO WK
IIUPOKOJIMCTBEHHOIO Jieca.

PackpriBaTh cofiepKaHUE TEPMUHOB
Y TIOHATUHN: BOJHBIE 3KOCUCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauysl u cxemwvi: «IKOCHCTEMA
ITUPOKOJIMCTBEHHOTO JIECay,
«DKocHuCcTEMa XBOMHOTO JIeca,
«buorneHo3 BogoeMa.

Obopyoosanue: TepOapUN U KOJUICKIIUN
PaCTEHHI M )KMBOTHBIX,
MIPUHAJJICKAIINX K Pa3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJTHOTO BUAA

[IpuBOAUTH IPUMEPHI TPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OpTaHU3MBbI, 00pa3yIoIIne
pasHble Tpo(HuuecKre YpoBHU

4.4 | AHTpOTIOT€HHbIE AHTPOTNIOTEHHBIE IKOCUCTEMBI. PackpbiBath conepkaHie TEPMUHOB
HKOCUCTEMBI ATpPOIKOCUCTEMBI. Y TIOHSATHN: aHTPOTIOTEHHAS YKOCUCTEMA,
Ypboskocuctemsl. buonornyeckoe arpo’KocucTema, ypooskocucreMa,
1 XO3SMCTBEHHOE 3HAYCHUE O6ropazHoobpasue.
arposKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu3oBaTh arpodKOCUCTEMbI
buopasnoobpazue kak gpaxrop 1 ypOO3KOCUCTEMBI, 0COOEHHOCTHU UX
yCTOMYMBOCTH 5KocucTeM. COXpaHEHHE | CyIIECTBOBAHMS.
OMOJOTUYECKOTO pa3HO00pasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCHUCTEM CBOCH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYpY.
Tabauyvl u cxemvl: «KATPOLICHO3Y. CpaBHHMBATh COCTAB U CTPYKTYPY
Obopyoosanue: xomnekius «Bpeaurenu | IPUPOAHBIX SIKOCUCTEM
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX 1 arpoO3KOCHUCTEM, arpO3KOCUCTEM
KYJIbTYp» nu yp603KOCI/ICTCM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpsiBaTh copepkanne TEPMHUHOB
rino0ajbHas I'paHu1pl, cocTas U CTPYKTypa Y TIOHATUIA: 6rocdepa, )KUBOE BEIIECTBO,
AKOCHCTEMa 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €ro

bynkunn. OcoOeHHOCTH Ouochepbl Kak

JTMHAMHUYECKOE PaBHOBECHE.
OuenuBath Bkiaa B. M. Bepnaackoro
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r7100aTbHON SKOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemor: «O0IAs CTPYKTYpa
ounocdeps», «PacpocTpaneHne KU3HU
B O6uocdepe», «O30HOBBIN FKpaH
ouochepb»

B CO3JIaHKE YueHUs o Ouocdepe.
XapakTepru3oBath cocTtaB bnochepsi,
(hYHKITUH )KMBOTO BeliecTBa Onocdepsl
1 onpeaesITh (Ha KapTe) 00J1acTH ero
HAMOOJIBIIIETO PACTIPOCTPAHCHHMS.
[IpuBOANTH MPUMEPHI IPOSBICHUS
byHKIHMI ’KUBOTO BelecTBa Onochepsi,
OMOTeOXMMHUYECKOH IeATETbHOCTH
YeNoBeKa.

[lepeunciarb ocobeHHOCTH OHMochepsI
KaK rja00aabHOM 3KOCUCTEMBI 3eMIIN

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BeliecTs PackpeiBaTh conep:kaHue TEPMUHOB
CymeCTBOBaHI/IH U 6I/IOFGOXI/IMI/ILIGCKI/IC IIHUKJIbI DJICMCHTOB nu HOHﬂTHﬁ: IIECJIOCTHOCTH 6HOC(1)epH,
ouocdepsl (yriepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTB OMochepbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKITBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OUOC(hephl,
Hemoncmpayuu: OMOMBL.
Tabauywl u cxemwvl: «KpyroBopot OrmuceiBaTh KPyroOBOPOT BEIIECTB,
yriepona B ounocdepe», «Kpyroropot OMOreOXUMHUYECKHE ITHKJIIBI a30Ta
a30Ta B MMPUPOCH u yriepoja B ouocdepe.
OOBICHATH IPUYHHY 30HAIBHOCTH
ouocdepsl. [lepeuncnars
Y XapaKTepPU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH
4.7 | YenoBe4yecTBO YenoseuecTBO B OMochepe 3emiu. PackpriBaTh conepkaHe TEpPMUHOB

B Onocdepe 3emiu

AHTPOIOreHHbIC H3MCHCHHSI
B O6nocdepe. ['mobdanbHbBIC

Y TIOHSTUM: aHTPOTIOTEHHbIE U3MEHEHU S,
AKOJIOTUYECKUN KPU3HC, TII00ATHHBIC
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OKOJIOTHYCCKUC HpO6JI€MBI.

Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPOITOTEHHBIE BO3/ICUCTBUS

Ha Ipupoay», « BaxxHeHIIne UCTOYHUKA
3arpsA3HEHUs BO3lyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHemas
cocTasJisaronias ouochepso», «DakToOps
Jlerpajanuu mouBy, «IlapHUKOBBIN
abdexT», «PakTopbl paIHOAKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpachas
kaura P®, n300pa>keHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

Xapaktepr3oBaTh OMOC(EpHYIO POITH
YeNoBeKa.

[TpuBOAWTH IPUMEPHI AaHTPOIIOTCHHBIX
HM3MEHEeHMH B Onocdepe.

OneHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/IyIIIHOM, BOJHOU CpeJibl, U3BMEHEHUS
KJIMMAaTa, COKPAIICHHSI
OropazHoo0Opazusl.

dopMymHpOBaTH COOCTBEHHYIO ITO3HITHIO
10 OTHOILIEHUIO K TJ100aIbHBIM

1 PETHOHATBHBIM SKOJIOTHYECKAM
mpoOsemMaM, apryMEeHTHPOBATh CBOIO
TOYKY 3pCHHUSI.

Ha3piBaTh MpUYMHBI TOSBIICHUS
MIPUPOAOOXPAHHOM ITUKH,

pacKpbIBaTh 3HaUEHHUE TIporpecca

JUTSI TIPEOI0JIEHUS DKOJIOTHYECKOTO
KpHU3uca

4.8

CocymiecTBoBaHuE
MIPUPOJIBI
U 4eJI0OBeuecTBa

CocyniecTBoBaHUE TPUPOIBI

u yenoBeyecTBa. CoxpaHEeHUE
O6ropa3zHooOpa3us Kak OCHOBA
YCTOMYMUBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPABJICHUS TPUPOTHBIMH pECYpCaMu
U UX UCTIOJh30BaHUE.

JlocTrxkeHus OHOJIOruH

PackppiBaTh coziepaHnne TEPMUHOB

Y TOHSITUI: PAIMOHATIBHOE
IIPUPOAOIIOIB30BAHNE, YCTOUYUBOE
pa3BUTHE, KODBOIIOLIUA.
XapaxkTepu3oBaTh palMOHAIBHOE
HCII0JIB30BaHUE IPUPOJAHBIX PECYPCOB;
OCHOBHBIE TI0JIOKEHUS KOHLEILINN
YCTOWYHUBOI'O Pa3BUTHS
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Y OXpaHa IIPUPOJBI.

Jemoncmpayuu:
Tabnuyvl u cxemwl: «buocdepa u
4eJIOBEK»

HToro gacoB 1o Teme 9
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Kourposbnbie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoTsbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesTenbHOCTh KIIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHHE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTE 1 HSMEHIHBOCTR 8 15 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIHA OPTaHisMOB. LICHOBE 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOT'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 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
1 DBOIOLIMOHHASL OMOJIOTUS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHIUKHOBEHIE I pasBTHE HKHU3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
0
4 (-o0bImecTsa ¥ SKOMOTHICCKHE 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBbI
5 PeszepBHoe Bpemst 2 https://m.eds00.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOTPAMME
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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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE PecypChl

buosorus B cucreme Hayk

MeToapl TO3HAHUS KHUBOM
npuposl. [IpakTudeckas
pabora Ne 1 «Mcmonp3oBaHue
Pa3IMYHBIX METO/OB IPHU
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY

0.5

https://m.edso0.ru/02T4D1UI15

https://m.edsoo.ru/GAB23860W

buonornueckue cCUCTEMBI,
MPOLECCHI U X U3YyUYECHHE
XUMHYECKHUM COCTaB KIIETKH.
Bona u muHepanbsHbIe conu

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0€eJIKOB

depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTAIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
VrieBonpl. JIunuael
Hyxkneunosbie kucinorsl. ATD

HcTopus u MmeToabl N3ydeHus
kieTku. Knetounas teopust

0.5

https://m.edsoo.ru/V33JNUW5W

https://m.edsoo.ru/\VBPPPBGCD

https://m.edso0.ru/OJ7NFITI5

https://m.edsoo.ru/WOELRA9B3

https://m.edso0.ru/JXQMJOGM3

10

Kietka xak 1nemoctHas )KuBas
cHCcTEMA

https://m.edsoo.ru/XDCLRAF1Q
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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

12

CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas pabora
No 2 «M3yuenue cTpoeHus
KJIETOK PAaCTE€HHM, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIMCAHUE)»

OOMEH BELLECTB WU
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/L0B3I3XYZ

13

dorocuHTE3. XEMOCUHTES

https://m.edsoo.ru/\V882FDGSF

14

DHepreTu4eckii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

16

JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.
JlaGopatopnas pabora Ne 3
«HaoOmronerne Muto3a B
KJIETKaX KOHYMKA KOpeIlKa
JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»

buocunTtes 6enka. Peakius
MaTPUYHOTO CHHTE3a

0.5

https://m.edsoo.ru/COINPWLF4

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

17

18

Tpancnsaus — 61ocuHTE3
Oenka

Hexknerounsie hopMbl )KkU3HI
— BUPYCHI

https://m.edsoo.ru/TFDKDDWWM

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

19
20

21

®opMbI pa3MHOKEHUS
OPTaHU3MOB

Melio3

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Orm10/10TBOpEHHE.
JlabopaTopHas paborta Ne 4

0.5

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

https://m.edsoo.ru/SNUXK0X86

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

«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIMpernaparax»»

22

23

24

25

26

WNHnuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MCHYUBOCTHU

3aKOHOMEPHOCTH
HacJIeJOBaHMsI TPU3HAKOB.
MoHOTHOpUIHOE CKpEIIMBaHUE

JuruOpuHoe cKpemrBaHue.
3aKOH HE3aBUCUMOTO
HacJeI0BaHUS IPU3HAKOB

CuenneHHoe Hacleq0BaHNE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO
U AUTUOPUTHOTO CKPEIIMBAHUS
y 1p030(UIIbI Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQG65V

https://m.edso0.ru/P2SQ5ZGN2

27

I'enetuka nona. Hacnengosanue
MPU3HAKOB, CIEIIJICHHBIX C
OJIOM

https://m.eds00.ru/3aGYGV47YM

28

H3MeHYnBOCTb.
Henacnencrennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. U3yuyenue
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psija U
BapHallMOHHOW KPUBOM»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas

0.5

https://m.edsoo.ru/VWT70DZ8R

81


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

30

31

32

33

34

U3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTanui
y Ap030(HITbI HA TOTOBBIX
MUKpOIIpenapaTax»

T'eneTuka uenoBeka

PesepBHeIit ypok. O6001ICHNE
o Teme «HacieacTBeHHOCTh |
HU3MCHYUBOCTb OPIraHU3MOB>»

Cenexuus Kak HayKa M Ipoliecc

MeTtopl U JOCTHKEHUS
CEJIEKIIUY PACTCHUI 1
SKUBOTHBIX

buotexHonorus kak orpacib
IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

https://m.edsoo.ru/3128P3L.98

https://m.edsoo.ru/JSK30Q6W0J

https://m.edsoo.ru/TAKI9EG2K
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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 KJIACC

Ne
n/n

Tema ypoka

OBOMIOIUA U METOABI €€
H3y4YEHUs

Hcropus pasButus
IIPEJCTaBICHUN 00 3BONIOLIUU

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/6KWQ9IKBKU

https://m.edso0.ru/OSWC47S5SX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Momynsius Kak 3JeMEHTapHas
SIMHUIIA BUJIA H SBOJTFOIIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOp(}OTOTrHIeCKOMY KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBrKyIye Cuisl
(a1emMeHTapHbIE PAKTOPHI)
3BOJIIOLIMU

EcrecTBennsIit 0TO0Op 1 €ro

¢bopmbl

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BONIIOLNN:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MoB U
BHUJI000pa30BaHUE.
JlaGopatopHnas pabota Ne 2
«Omnucanue nprcIoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapaxkTepay

Hanpasnenus u nytu
MAaKpO3BOIIOLIUHA

0.5

https://m.edsoo.ru/\WVAJHSTLOB

https://m.edsoo.ru/PI1FI0OYV3

HeoOpatumocTs 3BoIONNN

https://m.edsoo.ru/CLA9VC5J1J
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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

11

Uctopus xxu3nu Ha 3emiie U
METOABI €€ N3Y4CHUs

['urnoressl MpoucxoxKACHUS
JKA3HU Ha 3emie

https://m.edsoo.ru/MJYY 1MV X7

https://m.edsoo.ru/EKNHXBOS2

12

13

Pa3Butue xxu3Hu Ha 3eMiie 110
spam M nepuojam

OCHOBHBIE 3TaIbI 3BOJIIOIIUN
PACTUTEIBHOTO M YKUBOTHOTO
mupa. [Ipaktiuaeckas padorta Ne
1 «M3y4eHne HCKOaeMBbIX
OCTaTKOB paCTeHI/If/'I U ) KUBOTHBIX
B KOJUICKLIUSIX»

0.5

https://m.edso0.ru/ECIJN8TF62

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

14

15

16

CoBpemeHHas cuctema
OpPTraHUYeCcKOT0 MUpa
DBOJIIOLIMS YETTOBEKA
(a"TpOMIOTEHE3)

JiBroxymue cuibl (pakTopsl)
aHTpOTOreHe3a

https://m.edsoo.ru/MWVSEXNI9YAK

https://m.edsoo.ru/ADV3JERUE

https://m.edso0.ru/D7JZMBYPQ

17

18

19

20

OCHOBHBIE CTAJMH IBOJIOLUH
9eJIoBeKa

YenoBeueckue pacel U
MIPUPOIHBIEC aTanTaIlH
9eJIoBeKa

PeseprubIil ypok. O600611eHIE
1o Teme «Bo3HUKHOBEHHE U
pa3BUTHE )XU3HU Ha 3eMIIe)

DKOJIOTHS KaK HayKa

https://m.eds00.ru/14G19MQ4K

https://m.edso0.ru/XL70QKC5PK

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KON56I

21

Cpenpl oOuTaHus u
AKOJIOTHYECKHE (PaKTOPHI

https://m.edsoo.ru/DCOIEUICY

22

AlGuoTtndeckue hakTophI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudyeckue

0.5

https://m.eds00.ru/G7NF3P1NM

84


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 pacTeHUH U3
Pa3HBIX MECT OOUTAHHUSI.
Jlabopartopnast pabora Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotuueckue hakropsl https://m.edsoo.ru/A6Z8MGNQR
DKOJOrHYEeCKHE XapaKTePUCTUKU
nomyssiiun. [TpakTuyeckas

24 pabora Ne 2 «IToxcuér 0.5 https://m.edsoo.ru/X42J6ABRN
IUTOTHOCTH TIOTYJISIIHE pa3HbIX
BHJIOB PACTCHHI»

25 CoobmiecTsa oprasH3mMoB — https:/m.eds00.ru/0T2K1PNGZ
OHOLIEHO3

26 IKOJIOTHIECKHE CHCTEMBI https://m.eds00.ru/S1LIRWZMR
(3x0cHCTEMBI)
OcHOBHBIE TTOKa3aTEIIN

27 IKOCHCTCMBI. 3K? JIorHHeckue https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBolicTBa
skocucteM. Cykieccust

28 [TpupoaHBIE SKOCHCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC

30 buocepa — riodankHas https://m.eds00.ru/2X1VG5Q18
JKOCHCTEMA 3eMIu

31 3axoHOMepHOCTH https://m.edso00.ru/\V5JT6B38Z
CYLIECTBOBaHMsI OuoCchepbl

32 HenoseuecTso B duochepe https://m.edsoo.ru/HXCDHPXDJ
Semin

33 CocymecTBoBanKe NpHpo/Ibt 1 https://m.eds00.ru/187G37606
YeJI0BEUYSCTBA
PesepBHblIit ypok. O6001IeHNE

34 TeMbl «CooO1iecTBa 1 https://m.edso0.ru/SW5XCF3K6

OKOJIOTHYCCKHE CUCTCMBI»
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https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHupOBaHHOCTh 3HAHHWI O MECT€ M POJM OHWOJOTUU B CHCTEME
HAYYHOTO 3HAHHS E€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPAa M HAYYHOT'O MHPOBO33PCHHS; O
BKJIQJIC POCCHUHCKHUX M 3apyOCKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
ouosnoruy; (GyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKA ISl PEIICHHS
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJNIOTUYECKUX TEPMUHOB U
TOHATHIA: JKU3Hb, KJICTKAa, OPTaHU3M; MeTaboim3M (OOMEH BEIIECTB W
MpeBpallleHHe JHEPruu), TOMeocTa3 (caMOoperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE (PETPOIyKIHs),
HACJIEJICTBEHHOCTh, U3MEHYHBOCTbD, POCT U Pa3BUTHE

YMeHne uznaratb OMOJOrMYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akoHbl (I. Menaens, T. Moprana, H.J1. BaBusosa) u
yuyeHusa (0 LEeHTpaXx MHOroo0pasus M MPOUCXOXKACHUS KYyIbTYPHBIX
pacrennii H.M1. BaBuiioBa), onpenensaTs rpaHUIbl UX IPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIajgeTh METOJlaMd HAy4YHOTO TIO3HAHUS B  OHOJIOTHH
(HabnrofeHre W OMUCAaHUE S>KUBBIX CHCTEM, MPOIECCOB M SIBJICHMIA,
OpraHu3amnusi ¥  TMPOBEJACHHUE  OHOJOTMYECKOTO0  JKCIEPUMEHTA,
BBIJIBHIKEHHE THITOTE3HI; BBISIBJICHUE 3aBUCUMOCTH MEXIY
HCCIEAYyeMbIMUA BEJIMYMHAMU, OOBSICHEHHE TMOJYyYEHHBIX PE3YJbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MTOHATUHN, TEOPUI U 3aKOHOB; YMEHHUE J€NaTh
BBIBOJIbI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB)

VYMeHme BBIACIIAATE CYHICCTBCHHBIC TIIPU3HAKU BHUPYCOB, KIICTOK
NPOKApUOT U DYKAPUOT, OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS
SHEPruM B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO M JHEPreTHYECKOro
oOMeHa,  XEMOCHHTe3a,  MHTO3a,  MeHo3a,  OMJIOAOTBOPEHHS,
Pa3sMHOXKEHHUs, HHIUBUIyaJIbHOTO Pa3BUTHUsI OPraHu3Ma (OHTOTEHE3)

YMeHue TpUMEHSITh TONyYeHHble 3HAHUS I OOBSCHEHUs
OMOJIOTMYECKUX TIPOILIECCOB M SIBJICHHM, ISl TPUHATHS TPAKTHIECKUX
pelIeHn B TOBCETHEBHOM JKMU3HH B LIEJSAX oOecredeHusi 0€30macHOCTH
CBOETO 3JI0POBBS M 37I0POBbS OKPYKAIOIIUX JIFOJIEH, COOTIOICHUS HOPM
rPaMOTHOIO MOBEACHUS B OKpPYKarOUIEH MPUPOJIHOMN Cpe/ie; MOHUMaHue
HE0OXOIMMOCTH HMCHOJIb30BaHUS JOCTUKEHUM COBpPEMEHHOW OMOIOTHH
1 OMOTEXHOJIOTHIA JUTSl pAI[MOHATIFHOTO MPUPOIONOIB30BaHUS

YMeHue pemarb 3JIEMEHTApHbIE T€HETHYECKHE 3a/ladd Ha MOHO- HU
TUTUOPHUIIHOE CKpEIIMBaHUE, CIETUICHHOE HACIeJJOBAHHUE; COCTABIISITH
CXEMBI MOHOTHOPHUIHOTO CKpEIIMBAHUS IS NpeaCcKa3aHus
HACJIEIOBAHUS [IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH JIA0OpAaTOpHBIE M MpPaKTUYECKHe PpaboTHl,




10

coOmrolaTh TpaBWiIa MpH paboTe ¢ y4yeOHBIM U J1abOpPaTOPHBIM
o0opymoBaHueM

YMeHne KpUTHYECKH OLEHUBAThb M HMHTEPIPETUPOBATH HH(POPMALUIO
OMOJIOTUYECKOT0 COAEP KaHUs, BKIIOYAIOUIYIO IICEBJIOHAyYHbIE 3HAHUS
13 pa3nuyHbIX ucToyHUKOB (CMU, HayuHO-mOmyJsipHBIE MaTepUabl);
TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEOBaHUI B  OHOJIOIMH,
MeaULHE, OMOTEXHOJIOTHH

YMeHue co3zaBaThb COOCTBEHHBIEC MHCHMEHHBIE M YCTHBIE COOOIICHHMS,

000011ast OMOJIOTHYECKYI0 WH(OPMAINI0O U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

11 KIIACC

Kox
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble peAMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTe U POJIU OUOJIIOTUU B CUCTEME
HAyYHOTO 3HAHWS €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KAapTUHBI MHpPa U HAYYHOT'O MHPOBO33PEHHUS; O
BKJIQJIC POCCUMCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonorun; (YHKIIMOHAIFHOM TPAMOTHOCTH YeNOBEKa [JIs peIlleHus
JKU3HEHHBIX 337124

YMeHne packpbiBaTh COACp)KaHWE OMOJOTUYECKUX TEPMUHOB |
TOHSTHUI: BUJ, TOMYNIALUS, TE€HO(MOHI, SBOIIONUS, ABMKYIIUE CHIIBI
(dakTopsr) ABOJTIOINH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BU000pa30BaHue, IKOJIOTHYECKUE (HaKTOPBI, FIKOCHCTEMA, TPOYIIEHTHI,
KOHCYMEHTBI, PEIYyIEHTHI, [IEMU MHUTAHHs, JKOJOTHYECKas MHpaMH/a,
ouoreoneHo3, bnocdepa

YMeHue u3naraTb OMOJOrMYEcKHe TEOpUH (IBOJIOIMOHHAs Teopus Y.
JapBuHa,  CHHTETHYECKass  TEOpHs  OSBOJIOIMH),  3aKOHBl U
3aKOHOMEpPHOCTH (3apoaslieBoro cxonactsa K.M. bapa, yepenoBanus
TJIAaBHBIX HampaslieHnd u mmytei sBomonun A.H. CeBepuoBa, yueHus o
o6uocdepe B.1. BepHaackoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH
K )KUBBIM CHCTEMaM

YMeHue BIaJeTh MeETOJaMHM HayyHOro T[I03HaHMS B OMOJIOTUH
(HaOnrofieHHe M ONHMCAHHME JKMBBIX CHCTEM, IPOLECCOB U SIBICHUN;
OpraHu3alisi W  MpPOBEAEHHE  OMOJIOTMYECKOTO  HKCIEPUMEHTA,
BBIIBKCHWE  THIIOTE3bl;  BBIIBICHHWE  3aBUCHMOCTH  MEXIY
UCCIIETyeMbIMH BEIMYMHAMHU, OOBSACHEHHE MOJIYYEHHBIX pE3yJbTAaTOB,
WCTIOIb30BaHHBIX HAYYHBIX TIOHATHH, TEOpPUH W 3aKOHOB; yMEHHE
JIeNIaTh BHIBOJIBI HA OCHOBAHHUH IMOJIYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIICHATh CYIIECTBEHHBIC MPU3HAKU CTPOCHHS OMOIIOTHYECKUX
OOBEKTOB:  BHMJOB, TMOMYISALHUH, TNPOAYLEHTOB, KOHCYMEHTOB,
PEOYLIEHTOB, OMOTeOLEHO30B M 3KOCHCTEM; OCOOEHHOCTU MPOLIECCOB
HACJIECTBEHHOM MU3MEHYHMBOCTH, €CTECTBEHHOTO otoopa,
BUI000pa30BaHUsl, MPUCIOCOOJIEHHOCTH  OpPTaHU3MOB,  JCUCTBUS
HKOJIOTUYECKUX (PaKTOPOB Ha OPTaHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA




SHEPrUM B KOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHUIl B KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXUMUYECKUX LIMKIIOB
B Onocdepe

VYMeHHe TOpUMEHATh  [ONy4YeHHBIE 3HAHUS Ui OOBACHEHUS
OMOJIOTUYECKUX TPOIIECCOB M SBJICHUH, ISl NPUHSATHS MPAKTHYECKUX
pelIeHuil B IOBCETHEBHOM KMU3HU B LENIAX oOecreueHus 0e30macHOCTH
CBOETO 3[I0POBBS U 3/10POBbs OKPYXKAIOIIUX JIIOJIEH, COOMIOCHNS HOPM
I'PaMOTHOTO TOBEJCHUS B OKPY’)KAIOIIEH NPUPOTHON cpese; MOHUMaHNe
HEOO0XOIMMOCTH HCIOJIB30BAHUS TOCTHKEHUH COBPEMEHHOW OMOJIOTUH
JUISL pallMOHAIBHOTO TIPUPOIOTIOTIb30BAHHS

10

VYMeHue pemarh 3J€MEHTapHble OUMOJOrMYECKHe 3aJayH, COCTaBIATbH
CXEMBbI [IEpEHOCa BEUIECTB U SHEPIUHU B IKOCHCTEMAX (L€ MUTaHNUs)

YMeHue BBINONHATH J1a0OpaTOpHblE W IPAaKTHYECKHE pPaloTHI,
coOnrofarh mpaBwia Mnpu paboTe ¢ y4eOHbIM H  J1a0OpPaTOPHBIM
00opyIoBaHEM

YMeHHe KpUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTHYECKOTO CO/EP)KaHUs, BKIIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHMS
U3 pa3iauuHbIX UCTOYHMKOB (CMMU, HayuyHO-IOMyJsipHBIE MaTepHUallbl);
paccMaTpuBaTh rio0asbHbIe 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (OPMHUPOBATH 1O OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO

YMeHue co3zaBath COOCTBEHHBIE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS,

0000112 6MOJIOrMYECKYI0 MH(OPMAIMIO M3 HECKOJIBKMX HMCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITUIHBIN armapaT OHOJIOTHH




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
1

11

1.2

2.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
buonorus kak Hayka

buonorus — nHayka o »xuBod mpupoxae. Pomnp Ouonorun B (QopmMupoBaHUU
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK

MeToapl TO3HAHUS KUBOW MPUPOABI (HAOIIOJCHHE, SKCIICPUMEHT, ONHCAHUE,
u3MepeHue, Kiaccupukauusa, MOJEIUpPOBaHHE, CTaTUCTUYeckas o0padoTka
JTAHHBIX )

JKuBbIE CUCTEMBI U UX OPraHU3aLUs

XKusble cucrembl (OmocucTeMbl) Kak IpeaMeT u3ydeHus Ouosnoruu. CpoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

2.2

VYpoBHM oOpraHu3aluy OHOCHUCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYJSITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHYECKUHA COCTaB KJIETKA. XUMHYECKHE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Boma u  MuHepaibHbie BeniectBa. DOYHKUMH BOIBI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

3.2

3.3

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKUCIOTHI — MOHOMEpHI OEIKOB.
HezameHnMble u 3aMeHUMbIE aMUHOKHUCIOTHL. AMHUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKyNabl (NEpBUYHASA, BTOPUYHAs, TpPETHUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUECKHe cBOWcTBa OenkoB. buomornueckue
GbyHKIIHN OEIKOB.

®epMeHThl — Ouosornueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LHEeHTp, cyOcTtpaTHas cnenuduuHocts. Kodepmentsl. Butamunubel. OTnunums
(epMEHTOB OT HEOPraHUUYECKUX KaTalIu3aToOpOB

VYrneBoabl: MoHOcaxapuabl (TJIHOKO3a, pubo3a U Ae30kcupubo3a), aucaxapubl
(caxapo3a, JaKkTO3a) M TOJMCaxapuabl (KpaxMas, TJUKOTeH, LEeJUI0JI03a).
buonoruueckue GyHKIUN YIII€BOAOB.

Jlunuasl:  TpUraMUepuasl,  crepouabl,  ¢ochomunuasl.  ['mapodunbHo-
ruapodoOHbie  cBoiicTBa. buonormyeckue @yHkuuu gunuaoB. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunosbie kucnotsl: JJHK u PHK. Hykieotuabl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pynkuuu JHK. Ctpoenune u pynkunn PHK. AT®: ctpoenue

1 QYHKITUU

3.5

3.6

[uTosorus — Hayka o kierke. Kierounas Teopusi. MeToapl H3y4eHus KIETOK

Kretka kak mermoctHast *xuBas cructema. OOIIHMe TPHU3HAKU KIIETOK: 3aMKHYTas
HapyxkHass memOpana, monekynsl JIHK kak reHeTHdeckwii ammapar, cUCTeMa
cuHTe3a OeJKa

3.7

Tunsl KIETOK: 3yKaproTHdeckas M mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUecKoi  kietku. Kierounas crenka  Oaktepuit.  CrpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBHOM, »XWBOTHOU U
I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHMKC, WX
¢dbynakuu. [Tnazmatudeckas memOpana, e€ cBoiicTBa U pynknuu. [lutomiazma u e€
OpraHonabl. O,Z[HOMGMGpaHHBIQ OpraHouAbl KJICTKU: SHAOIUIA3MATHYCCKAasA CCThb




3.9

(BIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IUIACTUABL. IIponcxoKIeHne MUTOXOHIPUM W IacTuld. Buabl
wiactua. HememOpaHHble OpraHoujbl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KIyTUKUA. DYHKIIMKY OPraHOUI0B KJIETKU. BKiroueHus

Snpo — perymaropHbslii UeHTp KieTku. CTpoeHue sjapa: siiepHas 000J0uKa,
KapuoILIa3Ma, XpPOMAaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCIIECTB B KIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KIICTKHU

4.1

4.2

4.3

OO6meH BemiecTB, WJIM MeTaOONMM3M. AcCCUMWIAIMS (TUTACTHYECKUN OOMEH) H
TUCCUMIIISALUS (PHEPreTUUECKU OOMEH) — JIB€ CTOPOHBI EIMHOIrO0 IMpoliecca
MeTabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPO(dHBIA u reTeporpodHbii. Poib
(hepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KICTKE

®orocunres3. CeroBass u TeMHOBas (a3bl GorocuHTe3a. Peakuuu dorocuHTesa.
OddexTuBHOCTE PoTocHHTE3a. 3HAUeHHE (POTOCHMHTE3a ISl KM3HH Ha 3emiie.
Bnusinue ycnmoBui cpeiapl Ha (OTOCHHTE3 M CIIOCOOBI  TOBBINICHHS €O
IIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIolre OakTepuu. 3HAU€HUE XEMOCHHTE3a [l
KU3HH Ha 3emMIie

OHepreruueckuii oOMeH B Kierke. PacuieruieHue BeUIeCTB, BBIACICHUE U
aKKyMYJIMpPOBaHUE »HHEPruM B KIJIETKE. OTalbl 3HEPreTMYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buibl. KucioponHoe OkHCIEHHE, WM KJIETOUYHOE
apIxaHue. DPPEeKTUBHOCTh SHEPTeTUUECKOI0 OOMEHa

4.4

4.5

5.1

5.2

Peakiiun matrpuuHoro cunresa. I'enerndeckas nunpopmanus u JJHK. Peanuzanus
reHeTUYeCKO uH(popMaluu B KIeTKe. [ eHeTMYecKuid KOJI M €ro CBOMCTBA.
Tpanckpunuus — Matpuusbiii cunte3 PHK. Tpancmsmus — OGuocuHTes Oernka.
KoaupoBanue amunokuciot. Posb pubocoM B GocuHTE3€ Oenka

Heknerounsle ¢opmbl xu3Hu — BHpychl. Mcropus otkpbiTus BHpycoB (J.U.
WBaHoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEIEATEIBHOCTH BHUPYCOB.
bakrepnodaru. bone3Hu pacTreHuid, KXWUBOTHBIX W YEJIIOBEKA, BBHI3BIBAEMBIC
Bupycamu. Bupyc nmmyHoneduuuta yenoseka (BMY) — Bo3Oynutens CIIN/a.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00J1€BaHUM

Pa3sMHOXEeHNE 1 HHIUBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblif nukn, WM KU3HEHHBIM LUK KieTku. HWHTepdaza u  MHTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cureza JIHK. Crpoenne xpomocom. XpOMOCOMHBI# HabOp — KapHOTHIL
JluniouHBIE W TAalUIOMJIHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMATHIBI.
[{uTomornyeckue OCHOBBI PAa3MHOXKEHUS M HHIUBUAYAIBHOIO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnetkn — wMuto3. Cragum mwurosza. Ilpomeccsl, mpoucxopsmue Ha
pa3HbIX CTAAUSIX MUTO3a. buonoruueckuii cMpIc MUTO3a

@®opMbI pa3MHOXKEHHsI OPTraHH3MOB: Oecroyioe W MoJIoBoe. Buabl Gecmonoro
pa3sMHOXEHHUS: [eJIeHHEe HaJBOE, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHKe, BEreTaTHBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHHPOBAaHUE
OpPTraHU3MOB, €r0 3HaUCHHE IS CENICKIIUU

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIOIOTO.

Meiio3. Craguu wmenoza. I[lpomecchl, NpoucxoisuMe Ha CTaausIX Meno3sa.
IloBenenne xpomocom B Melose. Kpoccunrosep. buonormueckuii cMmbici u
3Ha4YCHHE MeHo3a




5.4

5.5

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [loioBbIE
JKEJe3bl: CEMEHHUKH W SUYHUKUA. OOpa3oBaHuE M pa3BUTHE IOJIOBBIX KIETOK —
raMmer (CepMaTro30u], SHIEKIeTKa) — cruepMaroreHes u oorere3. OcoOeHHOCTH
CTPOEHMS SIMLIEKIETOK U criepMaTo3ou10B. OmnonorBopenue. [lapreHorenes

NunuBuayanpHoe  pasBuTtee  (OHTOTEHE3).  DOMOpPHOHANBHOE  Pa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAILHOTO Pa3BUTHS Y MMO3BOHOUYHBIX YKUBOTHBIX:
npoOieHue, racTpyismus, opraHoreHe3. lloctamOpuonanbHOe paszButue. TumbI
MOCTAMOPUOHANBHOTO Pa3BUTHUA: MpsAMOE, HempsMoe (JIMYMHOYHOE). BnusiHue
CpeIbl Ha Pa3BUTHE OPTaHW3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YpOACTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTa/IUU Pa3BUTUS

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

6.1

[Ipeamer u 3agaun reHeTHKU. Victopusi pa3BuTusl reHeTUKU. Bkinaa poccuiickux u
3apyOCKHBIX ~ Y4YEHBIX B pPa3BUTUE  TEHETHKU.  MeToabpl  T€HETHUKH
(TubpuIOTOTUYECKUA, LHUTOT€HETUYECKHI, MOJICKYJISIPHO-T€HETUUECKHIA ).
OcHOBHBIE TEHETHYECKUE TOHATHUA. ['eHeTHYecKkass CUMBOJIMKA, MCIOJb3yeMasl B
cXemax CKpellMBaHUi

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB, YCTaHOBIEHHble [. MeHaenem.
MoHorubpuiHoe CKpelBaHue. 3aKkoOH eAMHOO0Opa3usi TUOpPHUAO0B IEPBOTrO
nokosieHus. [lpaBuno nomMuHUpoBaHUS. 3aKOH pacllEIUIeHHs IPU3HAKOB.
I'nnore3a uncroTs! raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnbpuaHoe CKpelirBaHue. 3aKOH HE3aBHUCHUMOIO HAacleOBaHUS IPU3HAKOB.
[{uToreHeTMyecKue OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHAIU3UpYOIee
cKkpemuBaHue.  Vcrosnb3oBaHME — aHANU3UPYIOIIETO  CKPEUIMBAaHUS  JUIS
OIpeJIeJIeHUs] TEHOTHUIa 0COOU

6.3

6.4

6.5

6.6

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. MopraHa mo cuerieHHOMY
HACJICIOBAaHUIO TIeHOB. HapylieHuwe CHEIUIEHHsT TeHOB B pe3yjbTaTe
KpPOCCUHTOBepa. XpOMOCOMHAsI TEOPHSI HACJIEACTBEHHOCTH. | eHEeTHUECKUE KapThl.
'enetnka mosia. XPOMOCOMHOE OINpEIe/ieHHE ToJia. AYTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHbie M TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue
IMIPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3MenunBOCTh. BHIIBI M3MEHYMBOCTH: HEHACJIEACTBEHHAass M HACJIEICTBEHHAs.
Pomp  cpenpl B HEHAcHEACTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOANGUKAITMOHHOW U3MEHYUBOCTH. BapuarmoHHbIN sl M BapualliOHHAs KpUBasl.
Hopma peakunu npusnaka. KonnyecTBEHHbIE M KaYECTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHOW N3MEHIYUBOCTH

HacnencrBeHHas, uWId TeHOTUIIHMYECKAas, M3MEHUYMBOCTh. KoMOUWHATUBHAS
W3MEHYUBOCTh. Mei03 ¥ TOJOBOM TpolecCc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanroHHasi 3MeHYHBOCTh. Kitaccudukanust MyTamuii: reHHbIe
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpuYrHBI MyTaluid. MyTareHabie (hakTopbI.
3aKOH rOMOJIOTHYECKHUX PSA0B B HaciencTBeHHOU n3MeHunBoct H.M. BaBuiosa

l'eneruka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl T€HETUKH
4eJI0BEKa: reHeaIOTHYECKHI, OJIM3HEIIOBBI, LIUTOreHETUYSCKUIA,
OMOXMMHUYECKHHN, MOJEKYISIpHO-TeHETHYeCKUd. COBpEMEHHOE OIpe/eIcHre
TrE€HOTHMA: TIOJHOT€HOMHOE CEKBEHHUPOBAHHE, T€HOTUIIUPOBAHUE, B TOM YHUCIE C
nmomomipio I1I[P-ananu3a. HacneacTtBeHHble 3a00J¢BaHUS dYCIOBEKA: T'CHHEBIC
0ose3Hu, OOJIE3HH C HACIEICTBEHHOW MPEAPACIONOKEHHOCThIO, XPOMOCOMHBIE
oone3an. CoMaTWyecKue W TEHEpaTHBHBIE MyTamuu. [IpuUHIUIIBI 310pOBOTO




oOpasa *HU3HHU, JUATHOCTUKH, MPOPHIAKTUKH U JICYCHHUS] TeHETUUECKUX O0JIe3HeH.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAHHUE. 3HAUCHUE MEIUIIMHCKONW T'€HETUKU B
MIPEeIOTBPALCHUH U JICYEHUN TeHeTHYEeCKUX 3a00JIeBaHUI YeTIOBeKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

1.2

7.3

Cenekuus Kak Hayka U mpolecc. 3apoKACHUE CEJIeKIUH U JOMECTUKALUs. Y YeHue
H.M. BaBunoBa 0 IeHTpax HPOMCXOXKACHUS M MHOTroo0pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl NPOMCXOXKAEHUS JOMAIIHUX >KUBOTHBIX. CopT, mnopoja,
LITaMM

CoBpeMeHHbIE METOJBl CENeKIUH. MacCoBBIi M WHAWBHIYaIbHBI OTOOpHI B
CCJIEKIIMM DPACTeHUH M KUBOTHBIX. OLleHKa »KcTepbepa. bimskoponcTBeHHOE
CKpeliMBaHue — HMHOpuauMHr. Ywucras snHusg. CKpEeIIMBAHME YUCTBHIX JIMHUM.
I'etepo3uc, win rubpunHas cwia. HeponcTBeHHOe CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rubpunmzamuss u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 |
[IOJIyYE€HUE TIOJUIUIONAOB. JIOCTMIKEHUs CEJIEKIMM pACTEHHUH, >KMBOTHBIX U
MHKPOOPTraHU3MOB

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
co3nanus pekomOuHanTHOM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinetounslie KyibTypbl. MUKpOKIOHAJIBbHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX OPraHU3MOB.
Dkojorudeckue U dTHUeckue  mpobmembl. MO —  reHeruyecku
MOJU(UIIMPOBAHHBIC OPTAHU3MBI

11 KJIACC

Kona

11

1.2

1.3

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
DBOTIOMOHHASA OMOJIOTUSI

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBuzerenscrBa  3Bomonuu.  [laneoHTosornueckue:  MOCIIENOBATEIBHOCTD
IIOABJICHUSI BUJIOB B MaJICOHTOJIOTHUECKOM JICTOIMUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxoAcTBO U paziauuue ¢payH U Gprop MaTEpPUKOB U OCTPOBOB.
OMOpHOJIOrMYECKHe: CXOACTBA UM  pas3auuus HMOPHOHOB pa3HBIX BHUJOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTHYHBIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACIJIEZICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKUX NyTell y Bcex
OpPraHu3MoB

OpomononHas teopus Y. [lapsuna. [Ipeanocsuiki BOSHUKHOBEHUSI JTapBUHU3MA.
JIBuoKyIue cuibl 3BOJIOLMK BUAOB 10 [lapBuHY (M30BITOYHOE Pa3MHOKEHUE MPU
OTPAaHMUYEHHOCTH PECypcoB, HeomlpeaenéHHas HW3MEHYMBOCTh, Ooppba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

Cunrerndeckass Tteopust sBomtonuu (CTD) U  OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBotonus. Ilonynsanus Kak eIMHULA BUAA U DBOJIIOLUN

1.4

JBwxkynme cuibl ((akTopsl) HBOJIOINMM BHIOB B Hpupoae. MyTalMOHHBIN
nporecc U KOMOMHATHUBHAs M3MEHYMBOCTH. [lomynsiimoHHBIE BOJHBI U Apeid
reHoB. M3omsamus um murpanus. EcrecTBeHHBIM 0TOOp — HampaBisiomuil (akTop
9BOTIONUU. POPMBI €CTECTBEHHOTIO 0TOOpA.

[IpucrocobIeHHOCTh  OpraHW3MOB  Kak  pe3yabTaT  dBoiionuu. [Ipumepsl
MPUCTIOCOOJICHUH y OpraHu3MOB. ApoMOpGh 036l U HIHOAANITAITUH.




1.5

Bun u BunooOpasosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUA00OPA30BaHUS:
reorpa)u4eckoe, 3K0JI0rHuecKoe

MakposBomrorusi.  PopMbl  IBONIOLMHU:  (uieTHYecKas,  JAUBEPreHTHAs,
KOHBEpIeHTHasl, napaenbHas. HeoOpaTuMocTs 3Bomonun

Bo3unkHOBEHHE 1 Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuHple MpeACTaBIEHUS O 3apOXKICHUU HKU3HU. HayuHble Trumoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 W MaHCHepMHs. XUMHYeCKas
3BOJIOLHUS. OKCHEPUMEHTAIBHOE IOATBEPXKICHHE XUMHYECKOW  HBOJIIOLUH.
Haganbubie stamel Ouonormueckoit sBomroruu. I'unore3a PHK-mupa. IlepBoie
KJIETKHU U UX 3BOMOLUsA. POPMHUPOBAHNME OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB

2.2

2.3

2.4

Pa3Butue xu3Hum Ha 3emiie 1o spam M nepuonaM. Karapxeil. Apxeiickas u
npoTepo3oiickass dpbl. [lameosolickas 3pa u e€ TepuoAbl: KEMOPHICKUH,
OpJIOBUKCKUW, CUJIYpUHCKHUH, JI€BOHCKUH, KaMEHHOYIOJbHbIH, MEPMCKUM.
Me3so30iicKas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas apa u €€ nepuo/ibl: NajJeoreHOBBIN, HEOT€HOBBIN, AHTPOIIOI€HOBBIH.
XapakTepucTuka KJIMMaTa M TEOJOTMYECKHX mporeccoB. (OCHOBHBIE ATallbl
SBOJIIOIIMM PACTUTENLHOTO M KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIeHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHu4YeCKOIro MuHUpa KaK OTPaKCHUC  OBOJJIIOLIHH. OcCHOBHEBIE
CUCTCMATUYCCKUE I'PYIIIBI OPraHn3MOB

OBoironusl 4yeroBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mnpezacraBieHUil o
IPOMCXOXKACHUU YejoBeKka. Meronbl H3ydeHus aHTpororeHeza. CxoactBa u
pa3uyus YeloBeKa U KHUBOTHBIX. CHCTEMaTHIECKOE MOJIOKEHHIE YEeTIOBEKA.
JBmwxynme cuibl (pakropbl) aHTponoreHesa. HacieacTBeHHass M3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIecTBEHHBIM 00pa3 JKW3HHW, W3TOTOBIEHUE OpYIUil
TPYyJa, MbIIIIJICHHUE, peUb

2.5

2.6

OcHOBHBIE CTaAMM M BETBU DBOJIOIUM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymensld, YenmoBek npaAMoxoasamui, YemoBek HeaHaepTanbCKkuil, YemoBek
pasyMHbId. Haxoaku HCKONaeMblX OCTAaHKOB, BPEMS CYIECTBOBaHHS, 001aCTh
pacnpocTpaHeHust, 00bEM FOJI0BHOIO MO3ra, 00pa3 *KU3HH, OPYAUS

UYenoseueckune pacbl. OCHOBHBIE OONBIINE pachl: €BpOINEoMIHAsl (eBpasuiickasi),
HETrpo-aBCTpaIONIHAs (9KBaTOpHANIbHAS), MOHT'0JIOUIHAS (a3uarcko-
aMepuKkaHckas). YepTsl MpUCIIOCOOIEHHOCTH MPEICTABUTEIIEH YEIIOBEUECKUX pac K
yCIIOBUSM cyliecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpy’Karolas cpeaa

3.1

3.2

3.3

DKOJIOTHSl KaK Hayka. 3aJadyd M paslielbl IKOJIOTHU. MEeTOIbl 3KOJIOTHYECKUX
UCCIICIOBAaHUA. DKOJIIOTHUYECKOEe MHpPOBO33peHue. Cpenbl OOMTaHUS OPraHU3MOB:
BOJ[HAs, HA3EMHO-BO3IyIITHAs, TOYBEHHAs!, BHYTPHOPTaHU3MEHHAs

Oxonoruyeckue  ¢akroppl.  Knaccudukanuss — SKoJOrmueckux  (pakTopos:
abuoTnueckre, OMOTHYECKHME W aHTpoIoreHHnle. JleiicTBUE 3KOIOrMYECKUX
(hakTOpOB HA OPTraHU3MBI

Abnotndeckue (aKTOpBL: CBET, TEMIIEpaTypa, BIAKHOCTh. DoTONEepHOAN3M.
[Ipucniocobnennss OpraHu3MoB K  JCHCTBUIO  a0MOTHYECKHMX  (haKTOPOB.
buonornueckue puTMbl

3.4

buotnueckune dakTopbl. Buabpl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XUIIHUYECTBO, MAapa3uTH3M, MYTYalu3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIW3M,  HEWUTpanu3M.  3HayeHHe  OUMOTUYECKUX
B3aMMOJICHCTBUI JJISl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX




3.5

DKOJIOTHYECKHUE XapaKTECPUCTHUKU ITOITYJIAINH. OCHOBHBIE TOKa3aTeIIN IOIMyJIAHNH
YUCJICHHOCTb, INIOTHOCTb, POXIACMOCTb, CMCPTHOCTH, IIPUPOCT, MHUTpALUL.
I[I/IHaMI/IKa YU CJICHHOCTHU IMOMYJIALUN U eé peryjnus

COO6H.I€CTBa " 5KOJOTHYECKUE CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buaesl-momuHanTel. CBsi3u B
OuoLIEHO3€E

4.2

Okonoruyeckue cucreMsl (9kocucremsl). [lonstue 00 skocucreme U
OouoreoneHo3e. @DOYHKIHOHAIBHBIE KOMIIOHEHTbl SKOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEIIeCTB U MMOTOK YHEPTUU B KOCUCTEME.
Tpoduueckue (nuieBble) YpOBHH SKOcHCTeMbl. [luineBble LeNM U CeTH.
OcHOBHBIE TOKa3aTeIM SKOCUCTEMBI: OMOMacca, HPOAYKLHUS. ODKOJOTHYECKUe
NUPAMUJIBL:  MPOAYKIMM, YHCIEHHOCTH, Ouomacchl. (CBOWMCTBA HKOCUCTEM:
YCTOMYMBOCTD, CAMOPEryJisinusl, pazsutue. Cykuneccus

4.3

[TpupoaHbie SKOCUCTEMBI. JKOCUCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO WIIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocHCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak daktop ycToWumBocTu dKocucteM. CoxpaHeHHe
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouochepe. ['panuibl, coctaB U CTPYKTypa
ouochepsl. KuBoe BemectBo UM ero (QyHkiuu. OcobeHHOCTH Ouocdepbl Kak
rino0anbHOM sKocucTeMbl. [lMHaMuyeckoe paBHOBecHMEe U oOpaTHas CBs3b B
ouochepe. KpyroBopoThl BemeCTB M OHOTCOXUMUYECKHE IIUKJIBI JJIEMEHTOB
(yraepoja, azota). 30HaIbHOCTH OMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Ouochepe 3emiu. AHTPONOreHHble M3MEHEHHs B Ouocdepe.
I'moGanpHBIE SKOTOTUYECKHE TTPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YIpaBJIEHUs TNPUPOJHBIMU  pecypcaMu M HX
UCIOJIb30BaHue. JlocTuKeHUs1 OMOJIOTMH U OXPaHa MPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1JI5S1 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o611ectBo «31aTenbeTBo
«ITpocsenienue»

 buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
o HMHdpopMallmoHHO-METOUYECKOE MHUCHMO 00 OCOOCHHOCTSX MPETOIaBaAHUS
yueOHoro npeameta «buonorus» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e  JlocTmKeHrE METAIIPEAMETHBIX PE3yJbTaTOB B PaMKax U3YICHUS
MPEAMETOB €CTECTBEHHO-HAYYHOT0 0JI0Ka (OCHOBHOE 00I11ee 00pa3oBaHue)
: METOJIMUECKUE peKoMeHaammu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yrnyOnenusiii ypoBeHns): Peanuzanus tpedboannii ®I'OC
cpeaHero o01ero 00pa3oBaHusl : METOANYECKOE MTOCOOUE 1JI YUUTEIIS.
mp_biologiya format-docx 26082023 na-sajt.pdf

e buomnorus (6a3oBb1it ypoBens). Peanuzarus @I'OC ocHOBHOTO 001IIeTO
00pa3oBaHUsI: METOJUYECKOE TTOCOOHE MIJIsl yUUTETIs.
https://clck.ru/3NSBnV

® I[JIH MCETOANUYECKOT'O COHpOBO)KI[CHI/ISI HpO(l)I/IJ'IBHBIX TCXHOJIOTHYCCKHUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKUI (PU3HKO-TEXHUYECKHMA

uactutyT (M®TH) pazpadoran nmpoekT «Hayka B perHOHBI»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeTroauueckue peKOMEHAAIUH 0 CO3/IaHHI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTO TIpOo(duiiel U KIACCOB C YIIIYOJICHHBIM U3YYECHUEM
MaTeMaTUuKH, GU3UKH, XUMHH, OHMOJIOTHH B 00IIe00pa30BaTeIbHBIX
OpraHU3aIMsIX C UCTIOJIb30BaHUEM UH(MPACTPYKTYPHI, CO3JJTAHHON B paMKax
HanmoHanbHOTOo MpoekTa «ObpazoBanue» (Kpantopuymsl, IT-kyos1, Touku
pocra u zp.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

e Meroanueckue pekoMeHaamu. Opranuzanus B3aumoaencTeus “llkona —
By3 — npeanpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

e KonTekcTHbIC 3a1a4uu. 3a1aHus K yueOHoMy Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

e Meronnueckuii keiic. CiierieHHOE HacieaoBaHue npu3HakoB. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe nasledovanie priznako
v.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e budmoteka I{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

