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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CoCTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Tak:ke MOJ0KEHUS O cielupuke
Ouonoruu, €€ 3HAYEHWW B TIO3HAHMM KUBOM TMPUPOJABI U OOCCICUCHUU
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
OTpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYypa.

[Iporpamma no Ouosoruu 1aé€t NpeaCcTaBICHUE O LeNx, 00 001Iel cTpateruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemMeTa
«buonorus», onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacripefieyieHue 1o pasjellaM W TeMaM, PEKOMEHAYEMYIO MOCIeI0BaTeIbHOCTh
M3Yy4YeHUs] yUEOHOr0o MaTepuaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUNPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEMH
oOydJarommxcs.

B nporpamme o 61010THH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K TIIIAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJibTataM oOOy4YeHus B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no Ouonorun (10—11 knaccel, 0a30BbIil ypOBEHB) peaan3oBaH
MPUHINAN TPEEeMCTBEHHOCTH B HU3YYE€HUM Ouosioruu, Oyarogapsi dyemy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIILUICHHS, MPEJICTABICHUN O 310POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[TosTOMy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHUHU YACICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKKA HACIEACTBEHHBIX 3a00JI€EBaHUN YEIOBEKa, MEIUKO-
T€HETHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH 11eIeCO00pa3HOTo
MOBEACHUS B OKPYXKAIOUIEW NPUPOJHON Cpelle, aHaIn3a BJIMUSHUS XO35UCTBEHHOU
JIEATEeIIbHOCTH YEJIOBE€KA Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera



«buonorus» NpoAUKTOBaHO HEOOXOIUMOCTBIO 00ECTICUeHHS YCIIOBUH JJISl PEIICHUS
OJTHOM M3 aKTyaJIbHBIX 33aJa4 IIKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpenHero o01ero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HAHUS  3aKOHOB  JKUBOW  MpUPOAbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs,  COLUAIU3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMHU U3 APYTUX YU€OHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeIHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIECH KyJbTYphl, OMNpPEACISIONIME aJCKBaTHOE TOBEJCHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe 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 cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX 0COOCHHOCTSX JKUBOU MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KieTka xak Ouomormueckas cucreman, «OpraHuszM Kak



onosornyeckass cucrema», «CucteMa M MHOTOOOpa3sMe OpraHMYECKOro MHpay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOIMUYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKaIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPENCTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MHpaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajau3a JAaHHBIX O NYyTSIX pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHUpa KUBOM IPUPOJIbI HA OCHOBAHUH 3HAHUU U OIBITA, MOJYYEHHBIX ITPU U3YUEHUU
OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHH U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKHUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHUM JJISI TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COONIIOJICHHE Mep NPODOUIAKTUKU
3a00s1eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydennsi Ononoruu Ha 6a30BOM YPOBHE CPEHEro 001Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HenenO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

Tema 2. 7KuBble cuCTEeMbI U X OPraHU3aIHs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YPOBHHU OpraHU3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOIYISALHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCc(EepHBI.

JdeMoHCTpauu:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAN COCTAB KIIETKM. XHUMHUYECKHE OJJIEMEHTBI: MaKpOJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMA BOALI W MMHEpAJIbHBIX BEUIECTB B KieTke. llognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmeHTHI — OnosioTnueckue Katanm3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduyHoctb. Kodepmentsl. Butamunbl. OTinuus
(GbepMEHTOB OT HEOPraHUYECKUX KAaTaIu3aTOPOB.



VYrneBoasl: MOHOCaxapu bl (TIII0K03a, pru003a 1 1e30KCuprd03a), Aucaxapubl
(caxapo3a, JlakTo3a) MW TOJHMCaxapulbl (Kpaxmaji, TJUKOreH, IEeJUII0I03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormasr — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u ¢pynknuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Krerka kak nenoctHas xkuBas cucrema. O0niye nprusHaky KJIETOK: 3aMKHYyTast
HapyxHass memOpana, moiekynsl JJHK kak renermueckuii ammapar, cucrema
CUHTEe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiicTBa U PyHkiuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHoujbl kietku: OIIC, ammapar ['onbmxku,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Bunbl mmactun. HememOpannbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKHA. OyHKIIMU OPraHOMI0B KIIETKU. BKIItOUeHuUs .

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Junarpammel: «Pacnpenenenne XMuMHYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacrpeneneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJb», «brocunTes Oenka», « CTpoeHnue MOJIEKYJbl OeKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. JJHK», «CtpoeHne momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y rIeBOAbD, «JIMmuasD.



OOopynoBaHue: CBETOBOW MMKPOCKOM, OOOpyAOBaHHUE ISl MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONIpPEMapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora No 1 «l3ydyeHue CTpoeHUs KIETOK paCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OTHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIEeCTB, WM METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJIISIIUSA (PHEPIeTUUECKUl OOMEH) — JIBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabosm3ma.

Tunel oOMeHa BeniecTB: aBTOTPOdHBIN U reTepoTpodHbIii. Poibs ¢pepMeHTOB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3bl (oTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KIJIETKE. DTalbl JHEPreTUIECKOTr0 oOMeHa. [ mukonms.
bpoxenue u ero Buabpl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunmpoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil nH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMS W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BBHI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiuta yenoseka (BUY) — BozOyaurens CIIM/]a.
OOpaTtHass ~ TpaHCKpUIIIMS, peBepTaza ©W  uHTerpasa. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumnbl mutanus, «Merabomuzmy, «MUTOXOHAPUSY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,



«Ctpoenne u PyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHdecKuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounplii UK, WK JKU3HEHHBIM IWKI KiIeTku. MHTepdaza m MHUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HeIi W TatuIOMJHBIA ~ XpOMOCOMHBIE  HAOOphL.  XpOMaTHUbI.
[{uTosIOrMUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJIWBUIYAJbHOTO  Pa3BUTHS
OpPTaHHU3MOB.

Henenue knetku — muto3. Ctaaum murtoza. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroioe U nmoJjioBoe. Buapl Gecrionoro
Pa3MHOXKEHUS: JEJIEHUE HaJABOE, ITIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Ipormecchl, npoucxonsdiue Ha CTagusxX Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KJIETOK Yy >KHUBOTHBIX.
[TonoBeie xese3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CIHepMaTOreHe3 M OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATBHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npobnenue, racTpyisiiusi, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HEmpsiMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE



pacteHuit», «Jlenenne kneTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameToreHes3 y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CriepmMaTo30u bl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJIEKONUTAmEro», «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJENb-alIuIMKauus «/leieHue KIeTKkn», MOJIEIb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 2. «HabGmrogeHue MuTO3a B KJIETKaX KOHUYMKA
KOpPEIIIKA JIyKa HA TOTOBBIX MUKPOMPENapaTaxy».

JlaGopaTopuass pabora Ne 3. «V3ydeHme CTPOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxX).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuTOI0TMH
U SMOPHOJIOTUM B CTAHOBJICHUMU TE€HETUKHU. BKiam poccuickux W 3apyOekHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPHUAOIOTHUECKUMI,
HATOIN€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKH1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpenmBaHiue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe ¥ HenosHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTMueckMe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana o crierieHHOMY
HACJIEIOBAHUIO T€HOB. HapyIieHne ClenaeHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeieHne moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['omoramerHele M rereporaMeTHble opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIECICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIM(PUKAIIMOHHONW U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KpUBas.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.



HacnenctBenHas, wiM TeHOTUNUYECKAs, N3MEHUYMBOCTH. KoMOWHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTHA. MyTalrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOIbl TEHETUKU
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXHUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKAa: T'E€HHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPUIAKTUKA U JICUCHUS TEHETUYECKHUX
Oosie3Hel. MeauKo-TeHEeTUYEeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B MPETOTBPAICHNUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeI0BEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €70 [IUTOTCHETUYECKasT
OCHOBa», «3aKOH PACILIEIJIEHUS U €r0 HUTOT€HETUYECKAsI OCHOBAY, «3aKOH YHCTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {luronorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpelnuBaHus®», «Menosy», «B3anMoaencTBue aielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX U 4eJoBeKay, «I eHeTnka moisia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CUEIUIEHHOTO C MoJoM», «KapuoTumbl 4enoBeKka M >KUBOTHBIXY,
«Bugbl u3meHunBOCTH», «MoaudukanuoHHas U3MEHYUMBOCThHY, «HacnenoBanue
pesyc-daktopay, «I'eHeTuka rpymm KpoBw», « MyTanimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MojaeNUu-amInKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J{po3odunay (Hopma, MyTanuu GopMbI
KpBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHOM».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHast pa6ora Ne 5 M3ydenne moaudukarimoOHHOW N3MEHUYHMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO psifia ¥ BApUALIMOHHON KPUBOM»

[Ipaktruueckas padota Ne 1 «CocTaBieHe U aHAIN3 POJOCIOBHBIX YETTOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
VYyenne H. 1. BaBuiioBa o ieHTpax mpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pactenuil. LIeHTpbl NponcxX0KACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAA, IITAMM.



CoBpeMeHHbIE METOBI CeleKIMu. MacCOBBI U MHANBUAYAIbHBINH OTOOPHI B
CEJICKUMU pPACTEHHH M KUMBOTHBIX. OLEHKa 3KcTepbepa. bIu3kopoAcTBEHHOE
cKpemuBanue — WHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpunnas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHI.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHBII MyTareHes 1 NojayyeHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHoOTH Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpUs. OTallbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kiertounas
nHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojiornyeckue W 3tudyeckue  npodmembl. MO —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunios, . B. Muuypun, I'. [I. Kapneuenko, M. @.
NBaHOB.

Tabnuupl u cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHumiiy, «OtnanéHnas rudpuausanus», «PadoTel akanemuka M. ®@. MBanoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHMY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKU TUIOJ0B U KOPHEILIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUS.

11 KIIACC

Tema 1. JBorOMOHHAsST OHOJIOT M.

[IpeanocbulkKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMOLMU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJICHHST BHUJOB B TMaJICOHTOJIOTMUYECKON JIETOMHMCH, MEPEXOJHbIe (OPMBIL.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iauuus SMOPHUOHOB pAa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpomoonyoHHasgs teopuss Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
JnapBUHM3Ma. JIBWKyIlME CHJIBl 3BOJIOLMU BHIOB 1o JlapBuHY (M30BITOUHOE



pPa3MHOYKEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEAECIEHHAS] U3MEHUYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BosroIuH (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIFOLUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B MpUpoje. MyTallMOHHbBIN
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsIMOHHBIE BOJHBI U TP
reHoB. M30J1us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisoomui (HakTop HSBOMIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. llpumeps
IIPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANITALIH.

Bun wu  BugooOpazoBanue. Kpurepunm Buzpa. OcHOBHBIE — (POpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomonust.  PopMbl  3BOIIOLUMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxeHrne OT HecleUUaTn3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCTpauu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyiecTBoBanue», «EctecTBeHHbIl 0TOOP», «MHOTrO00Opasue COpTOB PaCTCHUID,
«MHoroo6pasue  TOpOJA  JKUBOTHBIXY, «llonmynsaunm»,  «MyranuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Waumoamantauum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmipyra myremectBus Y.
Hapsuna», «bopbba 3a cymectBoBanue», «lIpucmocoOIeHHOCT, OPTaHU3MOBY,
«["eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BU000PA30BAHUE.

OO6opyioBaHHE: KOJJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOZeNIb «OCHOBHBIE HAIPaBJIEHUS IBOJIIOIUNY, 00BbEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckass kapra wmwupa, KoJuleKIus «DOpMBI COXPaHHOCTU
MCKOIMAEMbIX JKMBOTHBIX U pacTeHWil», wMozaenb ammiukanus «llepexpéct
XpOMOCOMY, BJIaXxHbIe ipenapaThl «PazButue Hacekomoro», «Pazpurtue asrymkm,
mMukpomnpenapar «Jpozoduna» (Hopma, MmyTai GOpMbI KPbIIILEB U OKPACKU TENA).

JlabopaTtopHble M NpakTHYecKHe padoThI:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTHIESCKOMY
KPUTEPHUIO».



JlabopaTtopnast pabota Ne 2. «Onrcanue mprucrnocodJIeHHOCTH OpraHu3Ma u e
OTHOCUTEIBHOI'O XapaKTepay.

Tema 2. Bo3dHUKHOBeHNEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble TPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W maHcHepMmus. XHUMHUYEcKas
3BOJOLINA. AOHUOTEHHBI CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW 3BOIIOIMHY. HavyanbHble 3Tanbl
ouonormyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M KX SBOJIOLUSL.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeuckas u
npoTepo3oiickas apbl. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

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

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIA, HEOTCHOBBIN,
AHTPOITOTN€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpaxeHue »3Bojtouud. OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. Pa3BuTre mpeAcTaBIeHH O
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyus 4€J0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBxyuiue cuibl (pakTopbl) anTpornoreresa. HacieacteenHas '3BMEHUMBOCTh
U ecTecTBEHHbIM 0TOOp. OOILIECTBEHHbI 00pa3 KU3HU, M3TOTOBJIEHUE OpPYAUI
Tpy1a, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoexk npsaMoxoxsaummi, YemoBek HeaHIepTalbCKui, UYenoBek
pa3yMHbIii. Haxoaku ucCKOmaeMbIX OCTaTKOB, BpeMsi CYIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIHs.

UYenoseueckne  packl. OCHOBHBIE  OOJBINIME  pachl:  €BPOTCOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpEJCTaBUTEEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpaum:

[Toptpetsr: ®@. Penu, JI. ITacrep, A. . Onapun, C. Mwnep, I'. FOpu, Y.

JapBuH.



Tabmunel u cxembl: «Bo3nukHoBeHnue CoOJIHEUHON CHCTEMED», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHasi CUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKHUX  HAXOJOK  IPENIKOB
COBPEMEHHOI0 4YelOBeKa», «llpeBHeunmmue moam», «pesHue momn», «llepBbie
COBPEMEHHBIEC JII0INY, «HemoBeueCcKue pachh».

O6opynoBanue:  mymsiku  «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHIEPTalblla, KPOMAHBOHIIA), CIIECTIKU WIIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebna), TreoXpoHOJoruueckas TaOnumna, Koyuiekiuusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PAacCTCHHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «DBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Oprann3mMbl 4 OKpYy:Kamias cpeaa.

DKoJIOrus KaK HayKa. 3a7a4yd U pa3Aeibl SKOJIOTruU. MeToabl SKOJIOTHYECKUX
UCCIIEIOBAaHUM. DKOJIOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO UETIOBEKaA.

Cpenpl oOuTaHUsSI OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (dakTopel. Krnaccudukamuss 5KoJIOTUYECKHX (PAaKTOPOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBHE HKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (hakTophl: CBET, TEMIIEpPATypa, BIAKHOCTh. DoTOnepruoan3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue pakTopsl. Buapl OMOTHYECKUX B3aUMOECHCTBUI: KOHKYPEHIIHS,
XUITHAYECTBO, cuMOU03 u ero dopmel. [lapazutusm, koomepaius, MyTyau3M,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIIM3M, HEUTpaIHU3M.
3HadueHne OMOTHYECKUX B3aUMOJCUCTBHUM MJIS CYIIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Tonmyysiiiud. (OCHOBHBIE —IOKa3aTeNH
MONYJISIIUU: YHUCIEHHOCTb, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, NPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTU MOMYISIUUA U €€ PeryJisiusl.

JlemoHcTpanum:

[Toptpetsr: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkenp.



Tabmumpr u cxemsl: kapTa «lIpupoansie 30ub1 3emun», «Cpeapl oOUTaHUSA
opranu3MoBy, «®Dotonepuonauzm», «llomymsamun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MTOMYJISAnn UHPYy30puu-TyPenbkny», «Iumespie enm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJISIUMNA Pa3HbIX BUIOB
pacTeHUn».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0bmiecTBO opraHu3mMoB — OuoieHo3. CTpyKTypbl OHMOIIEHO3a: BUJIOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momunantsel. CBsizu B
ouoneHose.

DKkojoruyeckue cuctembl (9kocucteMbl). lloHsitue 00 »sKocucTeMe H
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOMYILEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMbl. [TuieBbie rienu u cetu. OCHOBHbBIE
MOKa3aTelid YKOCUCTEMBbI: OHoMacca, MPOAYKIUSA. DKOJIOTHYECKUE MHPAMUIIbI:
MPOAYKIIUU, YHCJICHHOCTH, OuomMacchl. CBOHCTBa H5KOCUCTEM: YCTOWYUBOCTD,
camoperyJsiuus, paputie. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03E€p M PEK. DKOCHCTEMAa XBOMHOIO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢GpyHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0ampHON JKOcHUCTeMBbl. J[MHammudeckoe paBHOBecWe M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yriaepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e IPUPO/IBI U yeroBeuecTBa. CoxpaHeHnue OnopasHoodpasus
KaK OCHOBa ycToiumBocTH Ouocdepsl. OCHOBAa paIMOHATBHOTO YIpPaBICHUS
MPUPOIHBIMHA PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHUsT OMOJIOTHN U OXpaHa
IPUPOBI.



JlemoHcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpl u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«I[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoJOTMYECKass NHpPaMUIay,
«buocpepa u yenoek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO JiECa», « IKOCUCTEMA
XBOoliHOro  neca», «buoneHo3s Bogoémay, «ArpoueHos», «lIpumepHsbie
AHTPOIOTECHHBIC BO3JICUCTBUS Ha IPUPOAY», « BakHENIIINE NCTOYHNKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHellass cocTaBisitomias Ouocgepb»,
«®akroppl  gerpagauuu  nouB»,  «llapHukoBBIE  3PdekT»,  «DakTOpbI
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykrypa Ouocdepb»,
«Pacnpoctpanenne xu3HM B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

OobopynoBanue: Mojenb-anmnuKanus «TunuuHele OMOLEHO3bI», TepOapuit
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIIUHA PACTEHUI U dKUBOTHBIX,
MPUHAAJIEKAIINE K Pa3HBIM YKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii ®enepannn, H300paXEHUs OXpaHSAEMbIX BHJIOB pAacTEHUH U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHHs  OOyyalolMMHUCA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTAlOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHWS K KYJbTYPHOMY HACJICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4yeOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHLIX U MCCIEAOBATEILCKUX 3a/a4, YBaXUTEIbHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKON UJEHTUYHOCTH, TATPUOTU3MA,
YBa)KE€HUS K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH mnepea PonanHoi, roparoctu
3a CBOM KpaH, CBOK PoOIuHyY, CBOM S3BIK M KYJIBTYPY, IPOLUIOE W HACTOSILIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, 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;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIlMI0O U TMPUHHMATh OCO3HAHHBIE pelICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LEHHOCTEM CEMEHWHOM JKM3HU B COOTBETCTBHHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE AYMOIMOHAIBHOTO BO3/IEUCTBUS )KUBOW MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
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, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepam npodhecCuOHaNbHOU JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MTPUPOE KaK HICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa KOJIOTMUECKHX MpoOJeM M MyTed X
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHUJOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILINX BPEI OKPYKAIOIIEW TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YMUTATEIBCKOM KYJBTYpbl KakK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHUJIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS pPAa3BUTHS MEIULMHBI, CO3JaHHE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJBI0 IOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh MHINBUIYAIBHO U B IPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHMsI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBICHHUE, MPOIleCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMrupoBaHue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeTtanpenMeTHbIe Pe3yJIbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTBH JIOTMYECKHE pPACCYXIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB36M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JEIATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHbII MOUCK IMEepeHOca CPEeACTB U CIOco00B
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpEararb OPUTHMHAIBHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope Omosornyeckoil mHpopManry, HEOOXOAUMOM ISl BBITIOTHEHHS YU4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  MpeACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IO3HMIIMN JIPYTUX YYaCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOIEHUS U B3aUMOJEWUCTBHUS, NMOHUMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHI C Y4&€TOM 0OIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEJECHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIICHUS B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAINW3€ pPe3yJbTaToOB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALUN U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUS.

[TpenmMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa U HAy4HOI'O MHUPOBO33PEHMS, O BKIAJAE POCCUNUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPTraHU3M, MeTab0I1M3M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHasg JIOTMa MOJIEKYJSIpHOM Ouosnoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO TIO3HAHMS B OMOJIOTHUHU: HAOIIOACHHUE U
ONMCAHUE XUBBIX CUCTEM, ITPOLICCCOB U SIBICHWM, OPraHU3alMs U NPOBEICHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJyYEHHBIX PpE3yJbTaTOB,
VICITOJIb30BAaHHBIX HAy4YHBIX IOHATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIIECTB M IMPEBPAICHUS SHEPTUM B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
MPUPOTHONU cpele, MOHUMaHWE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTIKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAaHUS ISl TIPEICKa3aHWsl HACJICIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MoIOrnYecKyt0 HHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHWW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COAECPKaHUE OMOJOTUYECKUX TEPMUHOB U MOHSATUMN: BU/,
MOMYJSINSA, TeHOMOHA, HSBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMu  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHEe TeopuH (dBONMIOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit spomoruu A. H. CeeprioBa, yuenuss o o6uochepe B. 1. Bepnaackoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JI€WCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroUlei
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPaKTUYeCKue paboThl, COOIIOIATH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuoreka [JOK
1 broorit kak Hayka 2 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH ! L 0 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 0 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYHBOCTD 3 1 1 bubmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 P 0 0 0
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
bubnmoreka [IOK
1 IBOMOUKOHHAS GHOOTHA 9 1 1 https://m.edsoo.ru/7f41lcc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 0 0 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > 0 L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 1 0 https://m.edsoo.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3CPBIOS BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IMOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
IlpakTHyeckue u aTa HUPPOBLIE
Nen/m  Tema ypoka Bcee KonTpoibu P A op
JabopaTopHbIe u3ydyeHusi o0pa3zoBaTesbHbIE
ro ble padoThI
padoTshI pecypcsl
buonorus xak Hayka 1 gac
bubnunoreka LIOK
buoiiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
. bubnuorexa [{OK
Mertoapl MO3HAHMS )KUBOU MPUPOIBI. 1

https://m.eds00.ru/863e6122

buonornueckue CUCTCMBI, IIPOLECCChI

JKuBnIe ccTeMBI U X opranuzanusa 1 gac

bubmuoreka [{OK

1
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
XUMHUUYECKUH COCTaB U CTPOEHUE KIIETKU 8 4acoB
XumMuueckuii coctas KiIeTku. Boga u 1 bubmuoreka [{OK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bubnmorexa LIOK
b . 1
eaicH. COCTAB i CTPOCHHE GeilkoB https://m.eds00.ru/863e6b72
Nel
depMeHThI — OHOJIOTHYECKHE 1 «Pacmennenne bubmuoreka [IOK
KaTaJIu3aTophl. IepoKcuaa https://m.edso0.ru/863e6b72
BOJIOPOJIa»
bubnmnoreka LIOK
. 1
YrueBozeL. Jiamms https://m.eds00.ru/863e6870
Hyxnennoseie kucinotsl. ATO 1 bubmmorexa [JOK

https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

9 Hcropus u meToas! u3ydyeHus 1 Bu6mumotexa [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenoctHas xuBas 1
cucTema
No2 «3yuenue
CTPOCHHUS KJIETOK
pacTeHui,
CTpoeHue SyKapruOTHIECKOH HHBOTHEIX, rpuGos bubmmorexa [IOK
11 1 1 OakTepuil moa https://m.eds00.ru/863e6ff0
KJICTKH. MHKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX
MHKpOIIpernapaTax
U UX OIHCAHHEY
Ku3HenesTeIbHOCTh KJIETKH 8 4acoB
bubnuoreka [{OK
12 OOMeH BelecTB Uil METaboJIu3M 1 https://m.eds00.ru/8636766¢
bubnmorexa LIOK
13 PorocuHTes. XeMocHHTe3 . https://m.eds00.ru/863e7c98
. bubmuoreka [IOK
14 JuepreTieckuii 0bmen . https://m.edsoo.ru/863e7aae
Ne 3 «HabGmonenue
. MHUTO3a B KJIETKaX
15 JKu3HeHHbIN UK KIeTKU. [{enenue 1 KOHHIKa KOpemKa bubmmoreka IIOK
KJIETKA. MUTO3. https://m.edso0.ru/863e7dc4
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunTes 6enka. Peakius 1 bubnmnoreka LIOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — OuocuHTe3 Oenka 1 bubmmorexa [OK

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsie popmbl )KU3HH — 1 Bu6mumotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
19 KontponsHas pabora 1
PasmHOXeHMe U HHAMBUAYATIbHOE PA3BUTHE OPraHU3MOB 4 4acoB
bubnunoreka LIOK
20 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnuoreka [{OK
21 Meii 1
eHos https://m.edsoo.ru/863e7f4a
JlaboparopHas
pabora Ne 4
29 OO6pa3oBaHue U pa3BUTHE MOJTOBBIX 1 «3yuenne bubmmoreka [JOK
kJ1eToK. Onao10TBOPEHHUE. CTPOEHHSI MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»»
93 WunuBuayansHOE pa3BUTHE 1 bubmuoteka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
HacnencTBeHHOCTh M N3MEHYMBOCTH OPraHU3MOB 9 4acoB
24 I'enetnka — Hayka o 1 bubmuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.eds00.ru/863e862
3aKOHOMEPHOCTH HACJIEAOBAHUS
25 MpU3HAKOB. MOHOTHOpUTHOE 1 bubmmorexa [JOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpEIUBaHuE. 3aKOH
26 iLCSaBI/II():I/I?/IOTO HaI?:HL: OBaHUSA 1 bubmmorexa [JOK
s https://m.eds00.ru/863e89a4
MIPU3HAKOB
97 CuenneHHoe HaclleJOBaHHUE 1 bu6muoreka [IOK

IMPU3HAKOB.

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28 I'eneruka moima. HacinemoBanme 1 bubnunorexa LIOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
JlaGoparopHas
pabota Ne 5
N3yuenne
MOJIU(UKAITIOHHO
29 N3menunBocTh. HenacneacreenHas 1 W M3MEHYHMBOCTH, bubnuorexa [JOK
U3MEHYUBOCTb. IIOCTPOEHHUE https://m.edsoo.ru/863e8efe
BapUAIIMOHHOTO
psana u
BAPUALMOHHOMN
KpHUBO»
bubnuoreka [{OK
30 HacnencrBenHass n3MEHUYUBOCTb. 1 https://m.edsoo.ru/863e8efe
[IpakTueckas
pabota Ne 1.
31 L eHeTHKA GeOBeKa 1 «CocraBneHue u bubmuoreka [IOK
aHanus3 https://m.edso0.ru/863e8d78
POOCTIOBHBIX
YEJIOBEKay.
Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 Yaca
bubnmorexa LIOK
32 Cenexuus KaK HayKka 1 npouecc 1 https://m.edsoo0.ru/863e9214
33 MeTobl U TOCTHKEHUS CENTEKIINU 1 but6mmoreka [IOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10O 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
OBOJIIOINSL U METOABI €& bubmuorexa [{OK
1 1
W3y4YEHUs https://m.edsoo.ru/863ea20e
5 Wcropus pa3Butus 1 Bbu6mmotreka [JOK
MPEACTABJICHUI 00 YBOJIIOITUN https://m.eds00.ru/863e9570
bubnunoreka LIOK
M 1
3 HKpOIBOIONHA https://m.edsoo.ru/863e9cle
JlaboparopHas
pabota Ne 1
[Tomynsauus Kak 31eMeHTapHas «CpaBHEHHE BHUJIOB bubnuorexa [{OK
4 1
€IMHUIIA BUJIa U SBOJIOIUH. o https://m.eds00.ru/863e99c6
Mopdonoruueckomy
KPUTEPUIO»
BIDKYIITUAE CHITBI
5 gneMZmHTa HbIE (DaKTOPHI) 1 brbmmorexa LTOK
p p https://m.edsoo.ru/863e9da4
3BOJIIOLUA
6 EctectBenHblIi1 0TOOp U €ro 1 bubmuoreka [IOK
dhopmbI https://m.eds00.ru/863e9ed0
JlaGopatopHas
PesynbTath! 3BOIONNN:
pabota Ne 2
MPUCTIOCOOTICHHOCTD bubmuoreka [IOK
7 1 «Omnucanne
OpraHu3MOB U https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH

BHUI000pa30BaHuUE.

opranusma u eé



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OTHOCHUTCIIBHOI'O

XapakTepay
Hanpasnenus u nytu bubnuoreka [JOK

8
MAaKpO3BOJIKOLIMA https://m.edsoo.ru/863e9cle

9 HeobOpatumocTs 3BOIONINN

10 WcTopus xu3Hu Ha 3emiie U
METOABI €€ N3y4CHUs

11 I'unoTe3sl NpoUCXOXKICHUS bubnnorexa [JOK
KU3HU Ha 3emiie https://m.edso0o.ru/863ea5a6
PazButue xu3Hu Ha 3emMJie 1o bubnuorexa [JOK

12
3paM U nepuojiam https://m.edso0.ru/863ea6be

[IpakTnueckas
pabota Ne 1
OCHOBHBIE 3TaIlbl YBOJIIOIUU «3yuenne

13 ACTUTEIFHOTO U KUBOTHOTO HCKOMAEMbIX bubmorexa LIOK
p . https://m.edso0.ru/863ea8bc
MUpa. OCTaTKOB PaCTEHUI

U )KMBOTHBIX B
KOJIUTEKITHSIX »

14 CoBpeMeHHas cucTema bubmuoreka [IOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOIHS YSIOBEKA bu6nunorexa LIOK

15
(anTpoOmOTEeHE3) https://m.edsoo.ru/863eac2c

16 JiBmokymiue cuibl (PaKTopsl) bubmuoreka [{OK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUH IBOIIOINHA

YCJIO0BCKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

Yenoseueckue pacel U

18 MIPUPOJIHBIC aIalITAlUN buGnuorexa [IOK
https://m.eds00.ru/863eaea2
YeJIoBeKa
PesepBHelit ypok. O6001ICHNE
19 1o Teme «Bo3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3eMiiey»
20 DKOJIOTHS KaK HayKa
Cpensl oOuTanus u bubnunoreka LIOK
21
IKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
JlaboparopHas
pabora Ne 3.
«Mopdodomnoruueckue Bu6mmoreka [JOK
22 AbGuotnyeckue GaKkTopEI. 0COOCHHOCTH https://m.eds00.ru/863eb10e
pacTeHUl U3 pa3HbIX
MECT OOMTAHU.
bu6mmoteka IIOK
23 brorurieckue paxTope! https://m.edso0.ru/863eb348
[IpakTnueckas
pabota Ne 2
24 DKOJIOTHYECKHUe «Ilonmcuér
XapaKTePUCTHKU MOMYIISLUH. TJIOTHOCTH
MOMYJISIIIAIA Pa3HbIX
BUOB PaCTEHUI»
o5 Coo0bmiecTBa OpraHu3MOB — bu6muoreka [JOK
OmoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [{OK

(3K0CHCTEMBI)

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TOKA3aTETH
3KOCHUCTEMBI. DKOJIOTHYECKIE

bubnunorexa LIOK

2t nupamusl. CBOMCTBA L https://m.edso0.ru/863eb5fa
skocucteM. Cykueccust

28 [IpupoiHbIE 5KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

30 buocdepa — rmobanpHas 1 Bbu6muotexa [JOK
3KOCHUCTEMA 3eMIIU https://m.eds00.ru/863ebb5e

31 3aKOHOMEPHOCTHU 1 bubnnoreka [JOK
CYIIECTBOBaHUS OHOCHEPHI https://m.edsoo.ru/863ebd16

39 YenoseuecTBo B Onochepe 1
3emnn

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O600ICHHE

34 Tembl «Coo0rIecTBa u 1
IKOJIOTHYECKHAE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTb 3HAHUM O MecTe U POJU OMOJIOTMU B CHCTEME
HAayYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OHMOJIOIMYECKHMX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
IIpEBpAlllEHUE SHEPruu), roMeocTas (camoperyssuus), YpOBHEBas
OpraHu3aIus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEACHNE (PEPOAYKIIHS),

HACJICACTBCHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OMOJOrMYecKHMEe  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOMCXOXKACHUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaleTh METOJlaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaONroficHNE W OMHCAHUE YXUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TMpOBEeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBM)KEHWE  THUIOTE3bl;  BBISIBIICHWE  3aBUCUMOCTH  MEXIY
UCCIIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUidl U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW IOJYyYEHHBIX

PE3yIHTATOB)

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYmMmenue BBIACIIATh CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEUIECTB U
npeBpalleHusl SHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,




OINIOAOTBOPCHUSA, Pa3MHOXKCHUA, HHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 37I0POBbSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
OPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTYDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt

paluOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ala4d HAa MOHO- U
III/IFI/I6pI/II[HOG CKpCIIUBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPIKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 paznu4HbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepHalbl); ITHUECKHE AaCHEeKThl COBPEMEHHBIX MCCIEJOBAHUN B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co37aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHHUS,

0000111251 GMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HAayK, B (QopMupoBaHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHUpAa U HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPAaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkphiBaTh COJCpPKAHHE OWOJIOTHYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(OH, SBOFOIHS, TBUKYITUE CHIIbI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DAKTOphl,  DKOCUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, obrnochepa

YMmenue uznaratb OM0IOrHUecKre TeOpHH (IBOMIOLMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbiiieBoro cxoactea K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrter 3soaonnu A.H. CesepiioBa, yueHus
o Owochepe B.M. Bepnanckoro), ompenensTh TpPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOrO/ICHHE W OMKMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUI;
OopraHu3aisi W TPOBEACHUE OHOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  TUIMOTE3bl;  BBISBIICHUE  3aBUCHUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUd U
3aKOHOB; YMEHHUE [eJaTh BBIBOJAbl HAa OCHOBAaHUHU IOJYYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOTYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (PAKTOPOB HA OPTraHU3MBI,
IIEpeHoca  BEIIECTB W NOTOKAa JSHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBbIe 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IS IPUHATUS MPAKTHICCKUX
pelmieHuii B TOBCEAHEBHOM JKM3HM B IESIX  OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIMMOCTH HCIOIb30BaHUS
JTOCTMDKCHUH ~ COBPEMEHHOW  OWMOJOTMH  JUIsi  pallOHAIBHOTO

IIPUPOIONOIIB30BaHUS




YMeHue pemaTs JIeMeHTapHbIe OMOJIOTHYECKUE 3a/1a4i, COCTaBIATh

CXEMBI [IEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (L€ MUTAaHUs)

YMeHue BBIOMHATH Ja0OpaTOpHbIE M IMPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM U J1a0OPATOPHBIM

obopyioBaHUEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYUYHBIE
3HaHMSI M3 Pa3IMyHbIX HCTOYHUKOB (CMMU, HayuyHO-momyssipHble
MaTepHalibl); pACCMaTPUBATh TII00ATBHBIC SKOJIOTHUECKUE TPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULINIO

YMmenue co3aaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIIEHUS,

0000111251 6MOTOTHYECKY0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
buosnorns xak HayKa

buonoruss — Hayka o »xuBod mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHuU

COBPEMEHHOI Hay4yHOH KapTUHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOABI (HAOIIOIEHUE, IKCIIEPUMEHT, OMHCAHUE,
U3MepeHue, KiaccupuKalusg, MOJEIMpPOBaHUE, CTaTUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) KaKk peaMeT u3ydenus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbBI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHune O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
HeszameHnMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpPbI OETKOBON MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XMUMHYECKHe CBOiicTBa OenkoB. buonormueckue
GbyHKIIMN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

VYraeBoasl: MOHOCaXapu sl (IJII0K03a, pr0o3a U J1e30Kcupr003a), Tucaxapubl
(caxapo3a, JlakTo3a) M MOJUcaxapuibl (KpaxMmals, TIJIMKOTEH, LEeJUII0I03a).
buonorndeckue QyHKIIUU YTIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael.  'mapoduiibHO-
ruspooOHbIe cBoMcTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YrjiceBoa0B, OCJIKOB U JIMIIU OB KaK HCTOUYHUKOB DSHCPTHUU




3.4

Hyxnennossie kucnorsl: JIHK n PHK. HykiieoTu sl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpoeHHE U PYHKITUN

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHas xuBas cucreMa. OO0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cucTema

cuHTe3a OelKa

Tumsl KI€TOK: dyKaprHoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuotnyecko kinerku. Kierounas crenka Oakrepuil. CrpoeHue
YKaApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

rpUOHOMN KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpHI KJIIETOK — KJIETOYHAS CTEHKA, TIIMKOKAIMKC, WX
¢ynkiun. [Tnazmarnyeckas MmemOpana, e€ coiictBa u GyHkuuu. [{uToruiazma u
e opranouabl. OgHOMEMOpaHHBIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [loyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MHTOXOHIPHH, TUIACTUIBL. [IporCXOKIeHNe MUTOXOHAPHIA U TUIACTHUI.
Bunbl mactua. HemeMOpaHHBIE OpraHOMIBI KICTKUA: PHOOCOMBI, KIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDyHKIII/II/I OpraHona0B KJICTKH. Bximrouenns

Anpo — peryasaTopHblii neHTp kieTku. CTpoeHue sjipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGSITGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM METa00JIM3M. ACCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HbIN U rerepoTpodHbIid. Poib

(I)CPMCHTOB B OOMEHE BCHICCTB U IMPCBPALICHHUU SHECPTHUU B KIICTKEC

®otocunTe3. CBeToBas ¥ TeMHOBas (pa3bl hoTocuHTesa. Peakiun porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A IS )KU3HU Ha 3emiie.
BnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MOBBIIEHUS €ro
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoUe OakTepuH. 3HAUeHHE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJETKe. PaciierieHne BelecTB, BBIICICHHUE W
AKKyMYyJIMPOBaHUE DHEPIHMH B KIETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. KucnopoaHoe okuciaeHue, Wil KJIETOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO 0OMEHa




4.4

4.5

Peakumum wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmammsa u JJHK.
Peanuzanus remernueckoil HHGOpPMALUU B KIIETKE. ['@HETHUECKUI KOl U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanrne aMmuHOKHUCIIOT. Postb pubocoM B OnocuHTE3e Oerka

Hexinerounsie hopmbl ku3HU — BUpYChl. McTopusi oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KXUBOTHBIX W 4YEJIOBEKA, BBI3BIBAEMbBIC
BUpycamu. Bupyc ummynonedpummra yenoseka (BUY) — BozOynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN

5.1

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

KneTounslii 1mMKI, WM KU3HEHHBIM UK KiIeTku. MuTepdaza U MUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernmkanusa — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbId W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHBL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — muro3. Cragun murosa. IIpoueccel, mpoucxonsmye Ha

pa3HBIX CTAAUSAX MUTO3a. BHOTOTMYECKHIA CMBICIT MUTO3a

5.2

5.3

®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosnioe U nosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BereTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiiosz. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTagusx Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KHUBOTHBIX. [10o10BBIE
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpazoBaHKUe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, SIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMIEKIIETOK U ciepMaro3ou10B. OmnonoTBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opranorenes. IloctambpuonansHoe pasputue. Tumb
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MPsIMOE, HenpsiMoe (IMUMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBeHHOCTb 1 UBMCHYMUBOCTH OPraHM3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun reHeTuku. Mcropus pasBuTus reHeTUKU. BKitag poCCUICKHUX
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKH).
OcHOBHBIE T€HETUYECKHUE IOHATHSA. | eHeTYecKas CUMBOJINKA, UCIIOIb3yeMas B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HaCJEeI0BaHUsS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH eAWHO00pa3usi THOPHIOB IEPBOTO
nokoneHus. [lpaBuiio OMUHHpOBaHUS. 3aKOH pAacCILEIUICHHUs] IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE M HENMOJIHOE JTOMUHUPOBAHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHMOT'O HACIICAOBAHUS MTPU3HAKOB.
L{uToreneTnveckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHaTU3UPYIOIIEe
ckpemuBaHue. Vcronb30BaHME — AaHATU3UPYIOUIETO  CKpPEUIMBAaHMUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEJOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ylbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpEAEIEHUE IMoja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBL. ['OMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnegoBanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIEACTBEHHAs U HACJIEICTBEHHAS.
Ponp cpenpl B HEHAcHeACTBEHHOM M3MEHUYMBOCTH.  XapaKTEpHCTHKA
MOJIU(UKAIIMOHHONM H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE U KayeCTBEHHBIE

MpU3HAKU U UX HOopMa peakuuu. CBolicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacneactBenHas, Wi TeHOTHUNHMYECKas, H3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHYUBOCTh. Meilo3 W TOoJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalrmoHHass W3MEHYMBOCTh. Kitaccudukamms MyTaimii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYUHBI MyTanuil. MyTrareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX DPSAIOB B HACJIEACTBEHHOW HM3MEHUYHBOCTH

H.U. BaBuiioBa

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJormuecKui, OJIU3HELOBLIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYIsIpHO-reHeTHYecKuid. COBpeMEHHOE OIpeieeHne
TEHOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomornipio [11[P-ananu3a. HacrmencrBenHple 3a00JieBaHUS YeIOBEKAa: T'CHHBIC

0o0J1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KIIACC

0one3nu. CoMaTudyecKue M TeHepaTHBHbIE MyTauuu. [IpuHIMIBI 310pOBOIO
o0Opa3a KHW3HHM, AWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
OoJe3Hei. Menuko-reHeTHuecKoe KOHCYJIbTHPOBAHHE. 3HaueHHe
MEIUIIMHCKOW TEHETUKH B TPEJOTBPAIICHHM U JICYCHHH TE€HETUYECKUX

3a00JIeBaHU YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.M. BapwimoBa o0 MEHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpBI MPOUCX 0K ACHHS JOMAIIHUX )XKUBOTHBIX. COpT,
opo/ia, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIeKLIUU pacTEHUW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. Bian3kopoacTBEHHOE
cKpemBanne — UHOpuauHT. Yuctas nuHus. CKpelnIMBaHWE YHCTBIX JIMHUH.
I'ereposuc, wiu rubpuaHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUANHT.
Otpanénnas rubpugusanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJyYeHUE MOJIUIUIONIOB. JIOCTHXKEHUSI CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

buortexHonoruss kak oTpacib NpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomouHantHo JIHK u Tpancrennesix opranusmoB. Kierounas
uHxkeHepus. Kiierounele KyJabTypbl. MHKpPOKJIOHaJIBHOE  Pa3MHOKEHHE
pacteHnii. KinoHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKoOJIOTUYeCKue W 3tudeckue npodiemsl. MO — reHernuecku

MOAU(PUIIPOBAHHBIE OPTAHU3MBbI

Kon

11

IIpoBepsieMblii JJIEMEHT COePKAHUSA

DBOJTIOIIMOHHAST OUOIOTHUS

DBOIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzgerenbcTBa  HBOMIONMH.  [laJCOHTONIOTHYECKHE:  TOCIIENOBATEILHOCTh
MOSIBJICHHUSI BUJIOB B TAJICOHTOJIOTMUECKON JIETOMUCH, MEPEXOIHBbIE (OPMBI.
buoreorpaduueckne: cxoactBo u pasznuuue ¢GayH U (GIop MaTEPUKOB U
OCTPOBOB. DMOPHOJOTHYECKHE: CXOJACTBA U Pa3IHuds SMOPHUOHOB pPa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMUYECKHE:  TOMOJIOTHYHEIE,

AQHAJIOTUYHbIE,  PYAUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKyJIApHO-




1.2

OHMOXHMUYECKHE: CXO0ACTBO MCXAaHU3MOB HAaCICACTBEHHOCTH MW OCHOBHBIX

MeTabOIMUECKUX MYTEH Y BCEX OpraHU3MOB

OpomonionHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. J[BIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEACIEHHAS U3BMEHYUBOCTD,

O0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

14

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHHSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IrMHKuIa BUaa U 3BOJIFOIIUA

JBmwxynme cuiabl (GakTopbl) SBOJIOUMU BUAOB B Ipupoae. MyTarMOHHBINA
nporecc U KOMOMHATUBHAs U3MEHYMBOCTh. [lonmynsiioHHbIE BOJIHBI U Apeid
redoB. M3omnsanus u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBsonMi GpakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT HBoitonuu. [Ipumepst
PUCIIOCOOTIEHUH y OpraHu3MoB. ApoMopdo3bl ¥ WM TALUH.

Bun wu  BupooOpasoBanme. Kpurepum Buma.  OcHOBHBIE  (QOPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpacbnqecxoe, 9KOJIOTHYCCKOC

1.5

MaxkposBomtorusi.  Dopmbl  dBOMOLMM:  QUIETHYECKas, JAUBEpreHTHas,

KOHBEPIreHTHAsA, MapajjicibHasd. H606paTI/IMOCTB 9BOJIOIIMHA

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

2.1

JloHay4yHBI€ MPENCTABICHUA O 3apOXKICHUM >KU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMOoreHe3 W MNaHcnepMus. XHUMHYEecKas
IBOJIIOLMSL. OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ouonornyeckoil spomtonuu. I'nnoresa PHK-mupa. IlepBeie

KIICTKHU U UX 3BOJIOIHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [laneosoiickas spa W e€ MmepuoAbl: KEMOPHICKHUIA,
OpAOBUKCKUMN, CUIYPUHCKHUM, JIEBOHCKUH, KAaMEHHOYTOJIbHBIM, IIEPMCKHUM.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJCOre€HOBBIM, HEOTCHOBBIH,
AHTPOIIOI€HOBBIA. XapaKTEpUCTHKA KIMMara M TEeOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE TaIlbl BOJIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOpP(O3bl
Yy pacTeHMil U KUBOTHBIX. [losiBIEHME, pacuBeT M BBIMUpPAHUE TPy >KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHu4ceCKOro Mupa KakK OTpPaKCHUC SBOJIIOIHH. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB




2.4

2.5

DBOJIIOLMS YeNIOBEKa. AHTPOMNOJIOTUS KaK Hayka. PazBuTue mpeacTaBiIeHU O
MPOUCXOXKACHUM uejoBeKa. MeTonbl u3ydeHus: aHtpomnorenesa. CxoJcTBa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxymme cuitbl (hakTopsl) anTpornoreHe3a. HaciencTeeHHas H3MEHYUBOCTD H
€CTeCTBEeHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XU3HH, W3TOTOBJIICHHE OPYIAHI

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsmoxondmuii, YenoBek HeaHIepTaabCKuid, YenoBek
pa3yMHbIi. Haxo/lku MCKOIIaeMbIX OCTaHKOB, BpeMsl CYIIIECTBOBAHHUSA, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoeueckue packl. OCHOBHbIE 0OJIbILINE pachl: €BpOINEOnIHas (eBpa3uiickas),
HErpo-aBCTpaJIONHAs  (9KBaTOpHalibHAasl),  MOHIOJIOMJHAs  (a3MaTCKoO-
amepuKaHckas). UepTsl NpUCHOCOOIEHHOCTH IPEICTaBUTENCH 4YeI0BEYECKHX
pac K YCIOBUSIM cyuiecTBoBaHMs. EnuHCTBO denoBeueckux pac. Kputuka

pacusma

OpranusMbl 1 OKpyXxKaromias cpeaa

3.1

3.2

3.3

3.4

Okosorus Kak Hayka. 3alaud M pa3fjelibl 3KOJIOIMH. MeToasl 9KOJIOTMYeCKUX
uccleioBaHui.  Dkosornyeckoe — MupoBo33peHue.  Cpensl  oOuTaHus

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIlIHAsA, [TIOUYBCHHASA, BHYTPUOPraHU3MCHHAA

Okonoruueckue ¢akropbl. Knaccupukanus skomornyeckux —(akTOpOB:
abuoTtuyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeHCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BJIaXHOCTb. DOTONEepuoau3M.
[Ipucnocobnenuss OpraHu3MoB K JICHCTBHIO AOMOTHYECKHX (HaKTOPOB.

buonornueckue puTmsl

buotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIINS,
XHUITHUYECTBO, MApa3uTH3M, MYTyalu3M, KOMMeEHCalu3M (HaxJ1eOHHYEeCTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3Mm. 3HaueHHe OUOTUYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COOGH.[CCTBaX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU MOITYJIAINH. OcHOBHBIC IIOKa3aTCJIn
IMOomyJIiauu: YHUCJICHHOCTH, INIOTHOCTB, POXIAEMOCTb, CMEPTHOCTH, IMPUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOYJIALMY U €€ peryisaius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

CoobmecTBOo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMsl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK SHEPruud B
skocucteme. Tpoduyeckue (MHUIEBHIE) YPOBHU SKOCUCTEMBI. [IuIeBkIie enu u
cetu. OcCHOBHBIE TIOKa3aTeId JKOCHCTEMbI: Ouomacca, MPOAYKIIHA.
DKOJOTUYECKHE MUPAMHUJIBI: TTPOTYKIIMH, YHCICHHOCTH, Onomacchl. CBoMCTBa

OKOCHCTEM: YCTOﬁqHBOCTL, caMoperyanusa, pa3BuTuc. CYKLIGCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak QakTop ycToHumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenne B.M. Bepnanckoro o Ouocdepe. I'paHunpl, coctaB u CTpYyKTypa
6uocdepsl. JXKupoe BemectBo U ero pyHkuu. OcobeHHOCTH OGHOChephl Kak
rio0anpHOM 3KocHcTeMBbl. JIMHaAMHUecKoe paBHOBECHE M OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emin. AHTpOTOTeHHbIE U3MEHEHHs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YIOPAaBIEHUS TNPUPOAHBIMHU pecypcamMu U HX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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