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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mNporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» coctaBWIM: KOHIENTyajdbHble TnonoxkeHuss PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJI0XKEHUS 0 crienuduke
Ouonoruu, €€ 3HAYEHWW B T[IO3HAHUM KUBOM TMPUPOJABI U OOCECICUCHUH
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. CoOrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpeacTaBIeHUE O 1eIX, 00 o0IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemMeTa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPAKAHUE, €TO CTPYKTYPY,
pacnpeneseHue 1Mo pasziefaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Y4YEHUs] YUEOHOr0o MaTepuaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUNPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B mporpaMme 1o 6M0JI0ruu Takke YYUTHIBAIOTCS TPEOOBAHUS K ITNIAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHbBIM U MPEIMETHBIM pe3yibTaTaM oOOy4YeHUsI B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOy4YaloIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B M3y4YE€HHUM OuoJjoruu, Onarojgapsi yemMy B HeH
MpPOCMATPUBAETCS HANPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIIICHHS, PEJICTABICHUN O 3I0POBOM
oOpaze XKU3HM U OEpeKHbIM OTHOIIEHHWEM K OKpYXKalollel MpUPOIHON cpene.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKKA HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBAHUS YKOJIOTHIECKH TI€JIeCO00Pa3HOTO
MOBEACHUS B OKPYKAIOWIEH NMPUPOJIHON CpEeAe, aHaln3a BIUSHUS XO35MCTBEHHOU
JIEATEeIIbHOCTH YEJI0OBE€KA Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
Ycunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCTIOBUH JJIsl pEIICHHUSI



OJIHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJLHOTO OMOJOTUYECKOT0 00pa30BaHUsl, KOTOpas
npeanosiaraer (GpopmMupoBaHue y oOy4arouIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHHUMAET Ba)XXHOE
Mecto. OHa obOecnieuuBaeT (HOpMUpPOBAHHE y OOYYaIOIIUXCS MPEACTaBICHUU O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPO/IC
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero o0pa3oBaHUs,  COLUUAIU3ALMH
oOyuaromuxcs. M3ydenne Ouosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMUH U
reorpaguu. Ha3paHHble TOJIOKEHUS O MpeAHA3HAYEHUH Y4YEOHOro MpeaMmera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJACpKaHWs, TMPEACTaBICHHOr0O B IporpamMme IIo
OHoJOTHH.

OT60p coxaepkanus yyeOHOro mpeamera «buosorus» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YEeJIOBEKa B OKPYIXKAIOIIECH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B MOBCEIHEBHON
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KAaT OCHOBOM 71l pOpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'YMaHM3aIluU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypHpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOABI, O €€ YPOBHEBOW OpraHu3alvu U
HBOJTIOIMU. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOro nmpeamera «bromorus
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa M MHOTrooOpasue OpraHMYeCKOro MHUPay,
«DBOTIOIHUS KUBOHM TPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



enp um3ydenuss ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYaIOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra © TMPUOOpETeHHE YMEHHUI
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCUCTBHH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTmxeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
ypOBHE 00€CTIIEUMBACTCS PEIICHUEM CISAYIONTNX 3a/1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHHU3aIMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPUYECKUX CIOCOOHOCTEW B MpOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSACHATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa >KUBOM TIPUPOJIHI HA OCHOBAHHWH 3HAHWU U OIIBITA, TIOJIYYCHHBIX MTPH U3YUCHUN
OMO0JIOTHH;

dbopmupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

BOCMUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 1T OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHON 001acTh « EcTeCTBEeHHO-HAYYHBIE TIPEAMETHD.

J{nst u3yueHusi OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiiocopueit, ITUKON, SCTETUKON U MPaABOM.
Posb 6uonoruu B hopMupoBaHUM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTICaHUE,
U3MepeHue, KiacCUpUKalMs, MOJCTUPOBaHUE, CTaTHUCTHYeCcKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktnueckass padora Ne 1. «lcnosib3oBaHWE pa3iIMYHBIX METOAOB MpHU
M3yYEeHUHU OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(epHBI.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeEHIECTB B KieTke. [logmepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUN OETIKOB.

depmeHTHI — OnoJoTHuYecKre KaTanm3aTopel. CTpoeHne pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocth. Kodepmentsl. Burtamunbl. Otimuuns



(GbepMEHTOB OT HEOPTraHUYECKUX KAaTalIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W ToJucaxapuiibl (Kpaxmaji, TIJIMKOTEH, IIeJUTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (Qochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIMUI0B KaK HCTOUHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUU. MeTObl U3YUEHUS KIICTKH.

Kierka kak nenoctHas xuBas cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHasg MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucTema
CUHTE3a Oerka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOKapuoTHYecKol kinetku. Knerounas crenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{uTornasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u T1uiactun. Bunbl mmactun. HememOpaHHbie
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIETOYHBIA UEHTpP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

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

Junarpammel: «PactipeieieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmumpr u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «brocunTes Oenka», «CTpoeHnue MOJIeKyJbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «Ctpoenue MoseKybl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHrEe pPACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,



«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

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

Jlabopatopuass pabora Ne 2. «/3ydeHuwe CTpOCHHS KJICTOK pacCTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabon3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHbIN U reTepoTpodHbIii. Poibs ¢pepmMeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUEHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINEe OaKkTepuu. 3HAUYEHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BEIIeCTB, BBIJICJICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KIJIETKE. DTalbl JHEPreTUIECKOTro oOMeHa. [ mukonms.
bpoxxenne u ero BuIbl. KuciaopomHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUHIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil nHopmanuu B KiIeTKe. ['€HETHYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/Ia.
OOpatHast ~ TpaHCKpuWILMsA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanum:



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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUD,
«HepreTudeckuii oomen», «Ximopormitacty, «Potocunted», «Ctpoenue JIHK»,
«CtpoeHre u (PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Moelb cTpykTyphl JIHK.

Tema 5. PazMHOXkeHUE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil UK, WM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrolioe U noJjioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHWPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchl, Npoucxoadiue Ha CTaauaX MeEHo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKHMI CMBICT H
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe xeje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OcoOEHHOCTH CTPOCHHS SUIIEKIETOK U crepMaTo30ouaoB. OmiogoTBOpEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpPOJICTBA.

Poct u pasButue pacreHuii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAINM PA3BUTHSI.



JdeMoHCTpanuu:

Tabmuubl U cxembl: «DoOpMBI pa3sMHOXKEHUSI OpPraHU3MOBY», «/[BolHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Meino3y, «IIpsmoe u HenmpsiMoe pa3BuTHE», «['aMeToreHes3 y MIEKONUTAIOINUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOITUTAIOWIECTOY, «SHIEeKIIeTKa MJeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKanuus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTadazHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA
KOpEIIIKA JTyKa HA TOTOBBIX MUKPOMPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaX).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuTOI0THH
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TreHeTuKku (THOPUI0IOTUYECKH,
HATOI€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MoHorubpuiHOe CKpelMBaHue. 3aKOH €IWHO00pa3us THOpPUIIOB TIEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  [lUTOoreHeTHMYEeCKHE€  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacienoBanue npu3HakoB. Padora T. Moprana no cuernjieHHOMY
HAacCJIeIOBAaHUIO TeHOB. HapyIieHue clenieHns reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKne KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUuE moyia. AyTOCOMBI U TMOJIOBBIC
XpoMocoMbl. ['omorametrHele M rereporaMeTHbie OpraHusMmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIM(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KpUBas.



Hopma peakunn npusHaka. KoinuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoMCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U Npu4rHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHast HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMTOICHETHYCCKHIM, OMOXMMHYCCKUM,
MOJIEKYISIPHO-TEHETUUECKU. CoBpemeHHOE ONpeIeJICHHE r€HOTHUINA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T111P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: TE€HHBIC OOJIC3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHU YyeIoBeKa.

JemoHncTpanum:

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

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKasT
OCHOBa», «3aKOH pacHICIJICHUS U €r0 IIUTOr€HETHYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIluBaHusDy, «Menosy, «BzanmMoaencTBue ajielibHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HaCJIeJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumbl yegoBeka U >KMBOTHBIXY,
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBm», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoaeNU-amIuKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3odumna» (Hopma, MyTaruu Gopmbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

JlabGopaTtopHas pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbl HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAnUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOECHUE BAPUALIMOHHOIO PsA/la U BApUALMOHHON KPUBOWD.

JlabopatopHas padota Ne 7. «AHanu3 MmyTanuil y npo30(uisl Ha TOTOBBIX



MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U IMpoLecC. 3apOXKACHUE CEJIEKIMU U JIOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o 1ieHTpax mpoucXoxAeHUS 1 MHOT000pa3usi KyJIbTYPHBIX
pactenuii. LIeHTpbl NpOUCX0KACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJA, IITAMM.

CoBpeMeHHbIE METO/bI CeIeKIUHA. MaccoBbIi M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU pPACTEHH M KMBOTHBIX. OLEHKa 3Kcrephepa. BIM3KOpOoaCTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHusg. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojay4yeHue
MTOJIMIUIOUIOB. [IOCTHKEHHUSI CENEKIINH PACTEHUH, )KUBOTHBIX H MUKPOOPTaHU3MOB.

buoTtexHONOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHs. OTalbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KitioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Dkoyioruyeckue W dtuyeckue  npobmemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabnupl U cxeMbl: Kapta «l[eHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumiiy, «Otnanénnas rudpuauzanusy, «Padotel akanemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEeXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CEJEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBOJTIOIIMOHHAA OMOJIOTUA.
[Ipennochulku BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPUU. ODBOIIOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE



OMOJIOTMH U APYTUX HAYK.

CupnerenbctBa 3BotoLuu. [laneoHTonormueckue: MOCIEAOBATEIbHOCTD
HOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpadudeckue: cxoacTBo u pazanune GayH u Gaop MaTepruKkoB U OCTPOBOB.

OMOpHONIOrMYecKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHIIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTMYHbIE,
pYIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISpPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MYyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapeunHa. lIpeanochUlKM BO3HUKHOBEHUS
JnapBUHM3Ma. JIBIDKyIlME CHJIBI 3BOJIONUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONPENECIEHHAS W3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBuxynie cuibl (pakTopbl) SBOJIIOLMHU BUJIOB B Hpupoje. MyTallMOHHBIN
IpoLecC M KOMOMHATHBHAas M3MEHUYUBOCTb. llomynsnnoHHBIE BOJHBI M Apeid
reHoB. M301us 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCHIOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U HUIM0AJANI T H.

Bun wu  BugooGpazoBanue. Kputepunm Buzpa. OcHOBHbBIE  (POpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

Makpossomoniust.  PopMbl  3BOTIOUMU:  (UIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxkaeHue OT HeclenuaTu3UupOBaHHbIX TpenkoB. lIporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emie», «3apobliin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanne», «EctecTBeHHbI 0TOOPY», «MHOrOo0Opasue COpTOB PACTCHUIDY,
«MHorooOpasue  mopoA  KUBOTHbIX»,  «[lomymsmum»,  «MyTtaunonHas
U3MEHYUBOCTB», «Apomopdossl», «Maumoamantamumn», «OOwas aereHepaunus,
«/IBmxyume cunbel sBoimouun», «Kapra-cxema wapuipyra mnyrtemectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIprcnocoOIeHHOCT OpraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BU00OPA30BAHUE.



OOopynoBaHue: KOJUIEKIMSI HAaCEKOMBIX C pa3IMYHbIMU THUIIAMHU OKPaCKH,
HaOOp IUIOAOB M ceMsH, Koiuiekuus «[Ipumepbl 3alUTHBIX IPUCIIOCOONEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS IBOJIIOLIMU», OObEMHAs MOJEINb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckass kapra wmwupa, KoJuteKius «DOpMbI COXpaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX W pacTeHWi», Moaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «Pazsurne HacekoMoroy», «Pazpurue marymkm»,
mMukpormnpenapar «Jpozoduna» (Hopma, MyTaui GOpMbI KPBIIIBEB U OKPACKU TENA).

JlabopaTtopHble U npakTHYecKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «Onucanue npucnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHBIE€ TPENCTABICHHUS O 3apOXKICHHM >KU3HU. HayuyHbple THMnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M HaHclepMus. XUMUYecKas
3BOJIIOLINUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeickas u
npoTepo3oiickas dpbl. Ilaneosolickas spa u €€ nepuoabl: KEeMOPUUCKU,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KJIUMaTa M TeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOJOUMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYMIbl OPraHU3MOB.

DBOJIIOLIMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHHil o
IIPOUCXOXKJIEHUN YeloBeka. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBroxkyniue cuibl (pakTopbl) aHTponorenesa. HaciencTBeHHas H3MEHUNBOCTb
U €CTECTBEHHbII 0TOOp. OOuIecCTBEHHBIN 00pa3 >KU3HU, WU3TOTOBJIEHUE OPYAUil
TPY/a, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek



yMenbi, YemoBek mnpsaMoxoasuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pasyMHbIii. Haxoiku uCKoIaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMS, 0O0JACTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pas3 >KU3HU, OPY/IH.

Yenoseueckue pacel. OCHOBHBIE  OONBIIME  pachl:  €BPOMEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4e€IOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHOoBeHue COJIHEUHOM cHUCTeMbl», «Pa3BuTue
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  IMPEIAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moan», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAaHbOHIIA), CIIETIKA WU
U300pKEHUS] KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOumiia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekuusa «Dopmbl
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcHsi «IBOJIOLHUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoJIOrus Kak HayKa. 3aJaudl U pa3iesibl SKOJIOTUUA. MeTobl 3KOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUSI OPraHW3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

Okonoruueckne (dakTopel. Krnaccudukamus sKogorudeckux (HaKTOPOB:
abnoTnyeckne, OWOTHYECKHE U AaHTPOINOTeHHBIC. JIEHCTBHE HSKOJOTHUYECKHX
(GaKTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DoTONEepruoan3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMsl.



buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOKM03 U ero Gopmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIM3M, HEUTpaIHU3M.
3HaueHne OMOTHYECKHX B3aMMOJCHCTBHI M7l CYIIECTBOBAaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKHU mnonyJsinud. (OCHOBHBIE —TOKa3aTeau
NOMYJISIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuKa 4YuCIEHHOCTH MOIMYJISLUN U €€ Perysuus.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emiuny, «Cpeabl oOUTaHUS
opranuszMoBy», «®Poronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «Ilumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckue 0COOEHHOCTH pPACTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBera Ha pocT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pPacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
OHOIIEHO3E.

Okoyoruyueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH s3KocucTeMbl. [InieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelu SKOCHCTEMBI: OMoMacca, MPOAYKLUHA. DKOJIOTMYECKHUE NHUPaMUbL:
OPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM: YCTOWYMBOCTb,
camoperyJsinus, pasutue. CyKueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpa3zue kak QakTtop ycToluuBocTh 3KocucteM. CoxpaHeHHue
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
onoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMoOchepbl Kak



rII00aIbHOM JKOCHCTEMBbl. J{MHaMHuecKoe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoeuecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHMe MPUPOILI U yenoBeuecTBa. CoxpaHeHrne 61opa3zHooOpasus
KaK OCHOBa ycToiumBocTH Ouocdepsl. OCHOBAa paIMOHATIBHOTO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX HCIONb30BaHUE. JlOCTHKEHUsT OMOJIOTUK U OXpaHa
IPUPOBIL.

JlemoHncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHYECKAasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro  jeca», «buomenos Bomoéma», «ArpoueHo3», «lIpumepHsie
aHTPOIIOT€HHBIE BO3/ICHCTBUS HAa IPUPOAY», « BaxKHEHIIME NCTOYHHUKY 3arpsA3HEHUS
BO3/lyXa W IPYHTOBBIX BOJ», «llouBa — BakHeillas coctaBistomas ornochepon,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJeNb-anmuivKanus « TunuuHble OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKIUU «buonenos», « Bpenurenu BaxxHeUImx
CEJIbCKOXO3SICTBEHHBIX KYJIbTYpP», FepOapuul U KOJJIEKLIUU PaCTEHUH U )KUBOTHBIX,
IPUHAJIEKAIINE K PA3HBIM YKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii  ®enepaunu, H300paKEHUS] OXpaHSEMbIX BHUIOB pACTEHUU U
YKUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3ylibTaTam
OCBOCHUS OOYyYalOIIMMHUCA TporpaMM CpeAHEero oOlIero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
IPaXXIAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOyYeHHI0  OHOJIOTHH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JESATEIIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHWE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeaMeTa «bHOoorus» JOCTUrarTCS B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPpAAULMAM MHOTOHAIMOHAIBLHOTO Hapona Poccuitckon ®Penepaunu, npupoie U
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mnpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMbITA JIEITEIBHOCTH B MPOLECCE PEATn3alli OCHOBHBIX HAIPaBJICHUHN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATENLHOCTH MPHU CO3/IaHUU YUESOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Niepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, IPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alius 310pOBOro 1 6€30macHoro oopasa ;ku3Hu (310poBoOe
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hPHU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH NpPaBWJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAaCTEPCTBA, TPYIOJIIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHOU JEsITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11€TIECO00pa3HOe OTHOLICHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUSI;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTed HX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIONIB30BAaHUEM  (COONIIOJIEHHE  MpaBUJ  TMOBEAEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B DKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HEMPUATUE ACHUCTBUM, MPUHOCAILINX BPEA OKPYKAIOLIEH PUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHYECKHE MOCIEACTBHS



MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON KYyJBTYpPbl KaK CpEICTBA
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
obecrieueHus:  mepexoja K  YyCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTU METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B



COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yiIbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAYWMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHS, SBICHUE, MPOIIECC,
CHUCTEeMa, Hay4YHbIH (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNe, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATENIbHbICE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHrue PyHKIIMOHAIBHOM IPAaMOTHOCTH U COIMATILHOM
KOMIIETEHIIMU  OOYYaIoIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COIIMAIBHOM MPAKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa30oBaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIMIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IMPHU3HAKH, YCTaHABIWBATh
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTpENCNATh 1ETU JeATCILHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIILHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMI Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HH()OPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHaATBHBIX M HEMATEPUATIBLHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B IESTEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUN ACATENBHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH pa00OTY B YCIOBHUSAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JEATENbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHblE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HAHUS, €ro HUHTEpPIpEeTalUH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIBHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILLICHNUS,

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII TMOUCK MEepeHoca CPEeACTB U CHOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTb OPUTrMHAJIbHbBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIIOBapsiAxX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(GOPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;

(opMyIHMpOBaTh 3alPOChl U MPUMEHATH PA3JIMYHBIE METO/BI IPU MOUCKE U
orbope Omonornyeckoil mHpOpMalry, HEOOXOAUMOM ISl BBITOJHEHUS Y4eOHBIX



3ajiay;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TNpEACTABICHUS
ounosiornyeckor nHGopMaluu (CXeMbl, rpadUKy, TUarpaMMbl, TAOTHUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCTBE CpeAcTBa NpH padoTe C
Ouonornueckoi uHGpOpManWend: TNPUMEHATh XHUMHUYECKHe, (usnueckue W
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

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

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o0mmenne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejiaraeMon
3aJ]a4uM, YYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULUHN JPYTHMX YYAaCTHUKOB
JIAAJIoTa WK JUCKYCCHUU);

pacno3HaBaThb HeEBEpOaJbHbIE CPEACTBA OOIIECHHS, TNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

OpUHUMATh  1IeJId  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacnpenenaTh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHI;



OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0T0 YYaCTHUKA KOMaHbl B OOIIHii
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM H HX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI II€JIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IIOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOUYTCHUIH;

JieJ1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, UX PE3YJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsTHE CeOs ¥ APYTUX:

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,



NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO F0IaM 00yUYEHUSI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
roMeocTa3 (caMOperyJssiusi), YpOBHEBas OpraHM3alus JKHUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOoYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKIEHUS KyIbTYpHbIX pacTteHuid H. . BaBunosa), onpenensats rpaHuIbl KX
MPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEIUYMHAMU, OOBICHEHHE IMOJYUYEHHBIX PpE3yIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUNA U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEILECTB W MPEBpALICHHS] dHEPTUU B KIIETKE, (POTOCHMHTE3A,



IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJIl NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
IPUPOJIHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Il PalMOHAIBHOIO
IPUPOIOTIONIH30BAHUS;

YMEHHME pellaTh »3JEMEHTApHblE TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAacCJEelI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJISl MpEICKa3aHsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHbIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTHYECKOTO COJEP)KaHUsA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpEACTBA MacCOBOW MH(MOPMAIINU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[TpenmeTHbIe pe3yibTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUs ECTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUTsl pEIICHUs KU3HCHHBIX 3a/1a4;

YMEHHE PacKpbhIBaTh COJEPKaHUE OMOIOTUYECKUX TEPMUHOB U TIOHATUMN: BUJI,
MONYJISIIUsS, TEHO(OH, DBOJIONHUS, ABMXKYIIHE CUIIBI ((DaKTOPBI) DBOJIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, PpEAYLEHThl, LENu MUTaHUu,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBONMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtsa K. M. bapa, uepenoBaHusl IJIaBHBIX HaIlpaBiICHUN H



nyteit sBomornuu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO AIKCIEPUMEHTA, BBIIBUKEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BHJOB, MONYJSALHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTHM, KpPYrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJIS1 MPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
MPUPOIHON cpejie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTHH JJIs1 PALIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUS);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOJATH
npaBuia npu pabote ¢ yueOHbIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpuBaTh  TrJ00aTbHBIE  DKOJOTHYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUICHUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHIHBIN armapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne /1 HpOrpAMMES Beero KOﬁHTpOJ‘IbHLIe HpﬁaRanecKne 06pazoBaTebHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
. buosorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 FKHM3HEACATENBHOCTS KIIETKH 6 https://m.edsoo0.ru/7f41c292
5 PazMHOXEHUE U MHAVBUYAIBHOE PA3BUTHE 5 1 bubnnorexa [HOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 5 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3smMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa LOK
p p https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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 KIIACC

KoandyecTBo 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bubnunoreka LIOK
1 IBOMOLHOHHAS GHONOTHA 9 1 https://m.edsoo.ru/7f4lcc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6mmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 DKOJIOTHYECKHE CHCTEMBI 9 Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
5 Pesepsroe Bpes 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero Ko;npo.m,m,le HpﬁaKTl/l‘leCKl/le WiyueHHS  0GpazoBATENbHbIE
padoThbI padoThbI pecypesi
bu6nmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
B 0
2 lel’gI/ip:IiLII():Inoniiﬁfsg;il?a;ﬁ?/mf;x 1 0.5 Bubmiorexa LIOK
- P ' https://m.edso0.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonorunueckue cucremsl, 1 bubnunoreka LIOK
MIPOLECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XumMu4ueckuii coctaB KieTku. Boma 1 bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIU https://m.edso0.ru/863e674e
bu6nmorexa LIOK
5 benku. Coctas u crpoeHue 0eKoB 1 hitps://m.eds0o.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnnorexa [JOK
KaTaINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»
bubnunorexa LIOK
7 Yraesoal. Junuaer 1 https://m.eds00.ru/863e6870
but6mmoreka [IOK
8 Hyxrentoseie kucrots. AT® 1 https://m.eds00.ru/863e6d5c
9 Hcropus u meTonb! u3y4eHus 1 bu6muoreka [JOK

kiaeTkH. Knerounas TCOpHUA

https://m.eds00.ru/863e6e88



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
https://m.edsoo.ru/863e6e88

KieTka xak nenoctHas Xupas

10
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnmnoreka HOK
11 pacTeHuil, KUBOTHBIX, TPHOOB H 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»
bubmuoreka [{OK
12 Obmen BemecTs nn MeTadoH3M https://m.eds00.ru/863e766¢
bubnunoreka LIOK
13 PorocurTes. XemocuHTes https://m.eds00.ru/863e7c98
. bubmuoreka [{OK
14 OHepreTHiecKuid oOMeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIA UK KIETKU.
Jenenue kiaeTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubmuoreka [IOK
«Habmonenre MUTO3a B KIIETKAX ' https://m.edso0o.ru/863e7dc4
KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpPOIIpEIapaTax»
16 buocunTe3 6enka. Peaknus bu6mmoteka IIOK
MaTpPU4YHOI'O0 CUHTE3a https://m.edsoo.ru/863e796e
bubmmoreka IIOK
17 Tpancasuus — GuocunTes benka https://m.eds00.ru/863e796e
18 Heknerounsie hopmbl :KkU3HH — bubmmoteka IIOK
BUPYCHI https://m.eds00.ru/863e7540
but6mmorekxa [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6nunorexa LIOK
20 Metios https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX 0.5 bubmuoreka [JOK



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

KJ1eToK. OII0J0TBOPEHHUE.
JlaGopaTtopHnas padora Ne 4
«3y4eHue cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX

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

MUKpOIIpenaparax»

29 NunuBuayansHOE pa3BUTHE bubnuoreka [JOK
OpraHU3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o

23 HacJIe CTBeHHOCyTKH u Bubmorexa ITOK

A https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 1| 1/13Ha1<01§ Monoru6 I/II[ HOE bubmnorexa [IOK
P ' pHA https://m.eds00.ru/863e8878
CKpEIIMBaHHE
UTHOPHUIHOE CKPELUBaHUE.
25 élaKOH ge?amcmforlg bubmiorexa LIOK
https://m.edsoo.ru/863e89a4
HACJIEIOBaHUsI IPU3HAKOB
CuenieHHoe HaclleJOBaHUE
npu3HakoB. JlabopaTopHas pabora

26 No 5 «M3yuenue pe3ynbpTaToB 05 bubnnorexa [JOK
MOHOTUOPHUAHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpeIIMBaHUs Y Ap0o30(HIIbl HA
TOTOBBIX MUKpOIIpenapaTax»

27 I'enetuka nona. Hacnenosanne bu6mmoteka IIOK
MPU3HAKOB, CIEIJIEHHBIX C TIOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHUYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue bubmuoreka [IOK

28 - 0.5 .

MOIU(DUKAITMOHHON U3MEHUYHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHNE BaApUAIIMOHHOTO Psijia
Y BapUallMOHHOU KPUBOI»
HacnencTBenHast ”3BMEHYUBOCTD.
29 Jlaboparopuas padota Ne 7. 0.5 buGmorexa LIOK

«AHanu3 MyTauil y 1po30Qp sl

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



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Ha TOTOBBIX MUKPOIIPENapaTax»

30 I'eneTnka yenoBeka 1 ﬁg&?ﬁ%ﬁ;ﬁ)gﬁ}é%w 478
PesepBHbIil ypok. O6001ICHHE 11O
31 teme «HacnencTBeHHOCTh U 1
M3MEHYUBOCTh OPTaHU3MOB
32 Cenexnus Kak HayKa U IpoIece 1 BH@HOTeKa HOK
https://m.eds00.ru/863e9214
33 MeTobl U TIOCTHKEHUS CeJICKIINU 1 bubmuoreka [{OK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTrexHoorus Kak oTpacib 1 bubmmoreka [JOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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

11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
(]
Jr:{}-n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue fI[:;‘?eHHﬂ gg}?;z?;l;feﬂbﬂme
padoThI padoThI pecype
1 DBOJIIONHS U METOJIbI €€ U3y4CHUS 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/863ea20e

5 WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bbu6mmotreka [JOK

00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubnnorexa [JOK

3 MukpooBostrowHs . https://m.edsog;.[ 8/863e901e
[Momynsaus Kak dJeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.

4 JlabopaTopnas padora Ne 1 1 0.5 Egg?;;?:g;gﬁg%eggcs
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIOY

5 JIBroKymiye cuibl (3JeMEeHTapHbIe 1 bubmmnoreka HOK
(bakTOpBhl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4

6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 Eg;?g;?::g;gg}fm&ge 40
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U

7 BH1000pa3zoBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpPTaHu3Ma U
€€ OTHOCHUTEJIBHOT'O XapaKTepa»

5 Hanpasnenus u nmytu 1 bubmuorexa [IOK
MAaKpO3BOJIFOLIHU https://m.edso0.ru/863e9cle

9 HeoOpatumocTs 3BoIONINMN 1

10 Hcropus xu3HM Ha 3emiie U 1

METOBI €€ N3YUECHHUS



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
https://m.edsoo.ru/863e9c1e

11 I'unoressl MPOUCXOKIACHUS KUZHH bubnunoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
19 PazBurtue xu3Hu Ha 3emie 1o 3pam bubmmoreka [JOK
U [IepUOJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIHHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas pabora Ne | 05 bubnuoreka [JOK
«M3yueHne UCKOIaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHu4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOIHS YSIOBEKA bubnunoreka LIOK
(a"TpOTIOTECHE3) https://m.edsoo.ru/863eac2c
16 JBrxymie cuitbl ((aKTophI) bubnuoreka [IOK
AHTPONOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOIIOLUN
9eJIoBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJlanTaluy 4YeJI0BeKa https://m.edso00.ru/863eaea?2
PesepBHelit ypok. O60011IeHHE T10
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpensl 00uTaHUs U YKOJIOTHYECKUE bu6nunorexa LIOK
(bakTopbl https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopbl.
JlabopaTtopHuas padota Ne 3.
22 «Mopdomnoruueckue 0COOEHHOCTH 05 bubmuoreka [JOK

pacTeHUl U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHHME cBeTa HAa POCT U

https://m.edso0.ru/863eb10e



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

pPa3BUTHE YEPEHKOB KOJIEYCa»

bubnunoreka LIOK

23 buotnacckne paxropet 1 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomynsiun. [Ipakruyeckas pabora

24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
MIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHui»

o5 Coo0riecTBa OpraHu3MOB — 1 bubmmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI 1 bubnuoreka [IOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

27 9KOCUCTEMBI. DKOJIOTHUYECKHUE 1 bubmuoreka [{OK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIe 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubmmnoreka HOK
’KOCUCTEMA 3eMJIn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnnorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenoeuecTBo B 6rochepe 3emnn 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O60061eHIE

34 TeMsl «CooO1iecTBa u 1
IKOJIOTHYECKHAE CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 25

[TPOI'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM

00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero 00pazoBaHus

ChopMupoBaHHOCTb 3HAHMM O MecTe W POJU OMOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJOrMM; (PYHKIHMOHAJIBHOM I'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKaHUE OHOJIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MpeBpallleHHe SHEPruu), roMeocTa3 (caMmoperyisius), YpOBHEBas
OpTraHMU3aIMs KUBBIX CUCTEM, CAMOBOCIPOU3BEIeHUE (PETIPOTYKITHS),

HACJICACTBECHHOCTb, U3MCHYUBOCTD, POCT U PAa3BUTHUC

YMeHue — u3naratb  OHOJOTMYECKHME  TeOopuHM  (KJIETOYHAsd,
XpOMOCOMHas, MyTalnnoHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
INPOMCXOXKAEHUS  KynbTypHBIX  pactenuit H.M.  Basuiona),

ONpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BiajeTb METOAaMH HAay4YHOTO TMO3HaHUs B OHOJIOrMH
(HaOro/IeHNe W OMMCAHME JKUBBIX CHCTEM, IMPOIIECCOB M SIBICHUH;
OpraHM3ansi M TpoBeleHHE OHOJOrMYEeCKOro HSKCIEPHUMEHTa,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMHU BEJIMYUHAMH, 00BsICHEHUE MOJTyYEHHBIX
pEe3ynbTaTOB, HCIOJIB30BAaHHBIX HAy4YHBIX IMOHATHH, TEOpPHUA U
3aKOHOB; YMEHHE JeJaThb BBIBOJbI HAa OCHOBAaHUHM IOJYyYEHHBIX

pE3yJIbTaTOB)

10 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

2

3

4

5

VYmMmenue BBIACIIATh CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
MNPpOKapuoOT M ISYKApPUOT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEUIECTB U
NpeBpaIleHHs SHEPIrUH B KJIETKe, (POTOCHHTE3a, UIACTUYECKOTO H
JHEPreTHYecKoro  oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBHUYAJIBHOT'O Pa3sBUTHA

opranu3ma (OHTOTEHE3)




YMeHue MNpPUMEHSTh TOJNyYeHHBIC 3HAHUS JUIsI  OOBSICHEHUS
OMOJIOTMUYECKUX MPOIIECCOB U SIBJICHUH, 1JIsl IPUHATUS MPAKTHUECKUX
pelIeHU B TIOBCEAHCBHOM JKM3HH B IESIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3JI0POBbsSI M 37I0POBbsI OKPY)KAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IOBEJCHUS B  OKpY’Karoleu
NPUPOJHON cpele; MOHUMAaHUE HEOOXOIUMOCTH WCIOIh30BaAHUS
JMOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH ISt

palruOHAJIbHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTh 3JICEMEHTAPHBIC I'CHETUUYCCKHUE 3aJa4ld Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIUBAHUEC, CICIINICHHOC HACJIICIOBAHUEC,; COCTABJIATDH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCHIMBaHUA JJIA npeacKasaHus

HACJICOJOBaHUS IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHBIE W TPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHBIM U JaOOpaTOPHBIM

o0opynoBaHrEeM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTUYECKOTO  COJIepKAHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbBIE
3HaHUSA W3 pazNu4HbIX HcTouHUKOB (CMMU, HaywyHO-momymsipHbIe
MaTepuaibl); dTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEAOBAHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTHUU

10

VYMeHue co3aaBaTh COOCTBEHHBIE MMCHbMEHHBIE Y YCTHBIE COOOIICHNS,
0000111251 GMOJIOrHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBePSIeMoOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM

o0pa3oBaTeIbHON MPOrpaMMBbl cpeHero od1ero 0d0pa3oBaHus

ChopMupoBaHHOCTh 3HaHUI O MecTe M PoJid OMOJOTMH B CHUCTEME
HAyYHOTO 3HAHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpPAa W HAY4YHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OUOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIIMOHAILHOW TPaMOTHOCTH

YCJIOBCKA U1 PCIICHHUA )KU3HCHHBIX 3a1a4

YMeHue packpbeiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMHUHOB U
MOHSATUIN: B, MOMYJIALMS, TCHO(OH, IBOJIIOIHS, ABUKYIINAE CHITBI

(dakTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTh OpPTaHU3MOB,




BUI000pa3oBaHue,  JKOJOrudeckue  (akTopbl,  IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTBI, PECAYLICHTHEI, nenu IIUTaHuA,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMmenue uznaratb OnoIOrHuecKue TeopuH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTeTHYEeCKass TEOpHsl  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3apopleBoro cxojactsa K.M. bapa, uepenoBanus
[JIaBHBIX HanpaiaeHui u myrteit sBomounn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpeneisTb TPaHUIBI WX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BJIaACTb MCTOAaMHU HAYYHOI'O IIO3HAHHUSA B ouonaoruu
(Ha6JIIOI[eHI/Ie H OIIMCAaHHC JKHUBBIX CHCTCM, IIPOLCCCOB H HBHGHHﬁ;
opranusanyss MW  HOPOBCACHUC OMOJIOTHYSCKOIO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBIABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYyECMbIMHU BCINYMNHaMU, 00BsACHEHHE IMOJITYYCHHBIX
pPE3yjIbTaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [€JIaTb BbIBOJAbI HAa OCHOBAHHHU IIOJYYCHHBIX

pE3yIbTATOB)

VYmenune BbIJACIATH CYIICCTBCHHBIC IMPpU3HAKH CTPpOCHUA
OMONOrMYeCcKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  pEAYLEHTOB, OHOreolleHO30B U  3KOCHCTEM;
OCOOCHHOCTHM  TIPOIECCOB  HACJIEICTBEHHON  W3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCITOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBbI,
MepeHoca BEHIeCTB W IOTOKAa DJHEPrMH B JKOCUCTEMaAX,
AHTPONIOTEHHBIX M3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue mpUMEHSTh MONyYeHHbIe 3HAHUS Uil  OOBSICHEHHS
OMOJIOrMYECKUX MPOLECCOB U SBJICHUM, /IS MPUHATHS MPAKTUYECKUX
pelIeHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30IacHOCTH CBOETO 37I0POBbS U 3J0POBBS OKPYXAIOIIUX JIIOJEH,
cOoONIOZEHUs HOPM TIpaMOTHOTO TMOBEACHHUS B  OKpY’KaroLIei
MPUPOJHON cpene; MOHMMaHUE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMM Uil pallMOHAJIBLHOTO

IIPUPOJOIIOIB30BAHNS

YMenue peuaTh 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

CXEMBI IepEeHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAX (LM MUTAHUS)

YMeHHe BBIIOMHATH J1a0OpaTOpHbIE M IMPaKTHYECKHE pPabOTHI,

coOmoaTh TpaBwiIa TpH padboTe ¢ ydeOHBIM U J1abOpaTOPHBIM




10

000py1I0BaHHEM

VYMeHne KpUTHYECKN OLIEHUBATh M MHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTUYECKOTO  COJEpKAHUsS, BKIIOYAIONIYI0 IICEBIOHAYYHBIC
3HAHMS W3 pa3iM4HbIX UCTOuHMKOB (CMMU, HaydHO-moOmyssipHBIC
MaTepualibl); pacCMaTpUBATh III00AIBHBIC SKOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO0 OTHOIICHUIO K HUIM COOCTBEHHYIO
MO3HIINIO

YMmenue co3aBaTtb COOCTBEHHBIE MMCHMEHHBIE H YCTHBIE COOOILICHMS,
000011251 OGMOTOTHYECKYO MHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb MMOHATHHHBINA aliriapar OHOJIOruHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

11

1.2

buosnorns xak HayKa

buonoruss — Hayka o »xuBod mnpupozge. Pomp Ouonoruu B ¢dopMupoBaHUU

COBpeMeHHOﬁ Haquoﬁ KapTUHBI MHpPA. CucremMa OMOJIOTHYECKUX HayK

MeTtoabl MO3HAHUS JKHBOM IIpUPOAbI (Ha6J'IIO,Z[€HI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MCPCHUC, KJIaCCI/I(i)I/IKaL[I/ISI, MOJCIUPOBAHUC, CTATUCTHUYCCKAA 06pa60T1<a

JTAHHBIX )

JKuBBIe cCTEeMBI B HX opraHu3sanus

2.1

JXKussie cucrembl (OMOCHCTEMBI) KaK peaMeT u3ydeHus Ouonorun. CBoWcTBa

OuocHucTeM U UX pazHoolOpasue

2.2

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OHOChepHBIi

XHUMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DIIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boma u muHepanbHble BemectBa. DYyHKIHMM BOIABI U

MHHCPAJIBbHBIX BEIIECCTB B KIICTKE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

benku. CoctaB u cTpoeHne OelKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
HeszameHnMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPpoBHHU CTPYKTYphI OETTKOBOM MOJIEKYIIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHe CBOMHCTBa OesikoB. buonormueckue
byHKIHU OENKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpartHas cnenuduanocts. Kodepmentsl. Burtammnbl. OTaundms

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

3.3

VYrieBoabl: MOHOCAaxXapu bl (TIII0K03a, pud03a U Ae30KCUpr003a), 1ucaxapu/ bl
(caxapo3a, JlakTo3a) M MOJUcaxapuibl (KpaxMmals, TIJIMKOTEH, LEeJUII0JI03a).
Buonornyeckue GyHKINUN YIIIEBOJIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael.  'mapoduiibHO-
ruapodoOHbIe CcBoWcTBa. buonormdyeckue QyHkiuu aunuaoB. CpaBHEHHE

YrjiceBoa0B, OCJIKOB U JIMIIUI0B KaK HCTOYHUKOB SHCPTUHU

3.4

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

Hwuronorus — Hayka o kierke. Knerounas teopusi. MeToapl U3y4eHuUs KJIETOK

3.6

3.7

Kierka kak nenocrtHas kuBas cucrema. OOLIMe MpU3HAKU KIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cucTema

cuHTe3a OeJka

Tumsl KI€TOK: dyKaprHoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
nmpokapuoTuueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
YKaApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

TpUOHOI KIIETKH

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYpBl KIJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, HMX
¢ynkun. [Tnazmarndeckas memOpana, e€ coiictBa u pynkuuu. Lutoruazma u
e opraHouapl. OHOMEMOpaHHbIE OpPraHOWABI KIETKH: 3HIOIUIa3MaTH4ecKas
cetp (OIIC), ammapar T'onbmku, nu3ocoMmsl. IlomyaBTOHOMHBIE OpraHoOWIbI
KJIETKWA: MATOXOHAPUH, IutacTuabl. [IponcxoxaeHne MUTOXOHAPUN U ILIACTHI.
Bunpl nnactua. HememOpaHHble OpraHoubl KIETKU: PUOOCOMBI, KIETOUHBIN

LIEHTP, PECHUYKH, KTYTUKH. DYyHKIIUN OpPraHOMIOB KJIETKU. BriroueHus

Anpo — peryasaTopHblii neHTp kieTku. CTpoeHue sjipa: siiepHas 000JIouKa,
KapHuoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

TpaHcIopT BeleCTB B KJIETKE

Kn3HenesaTenbHOCTh KIETKU

OOMeH BelecTB, UK METa00IM3M. ACCUMUISIINS (TUTACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
MeTtabonu3ma. Tunbl oOMeHa BemiecTB: aBTOTpO(dHBIN U reTepoTpodHbIil. Poib

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

4.2

4.3

®dotocunte3. CreToBas u TeMHOBas pa3bl porocuHTesa. Peakuu hpoTtocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HaUEeHUE HOTOCHUHTE3A AJS KU3HU Ha 3emiie.
Brnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIMICHUS €O
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYECHHUE XEMOCHHTEe3a IJIs

JKW3HU Ha 3emiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciiersieHue BelecTB, BBIICICHHUE U
AKKyMYJIUPOBAaHHE DSHEPTUM B KJIETKE. OJTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KucnopoiHoe OKuciaeHUE, WIH KIETOYHOE

neixanue. DG HEKTUBHOCTh IHEPTETHYECKOT0 0OMEHa

4.4

Peakimun marpuyHoro cuHTe3a. [enernueckas wuHbopmamus wu JHK.

Peanuzamnus renerndyeckoit nHpopManuu B KieTke. [ eHETHYECKU KOO U €ro




cBoiicTBa. Tpanckpunims — matpuunbiii cuare3 PHK. Tpancnsmus — Onocunres

6enka. KomupoBanne amuHokucnot. Poib pudocom B 6nocunTese Oenka

4.5

Hexknerounsie ¢opmbl xu3Hu — BUpychl. ctopus otkpeitusi Bupycos (.U.
WBanoBckmii). OCOOCHHOCTH CTPOCHUS U IKU3HENEATEIHHOCTH BHUPYCOB.
bakrepuodaru. bonesnu pacreHuil, >KUBOTHBIX U YENIOBEKAa, BbI3bIBAE€MbIC
Bupycamu. Bupyc ummynonedunura yenosexa (BUY) — Bozoyaurens CITHN/a.

[IpodunakTrka pacpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUI

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KiteTounblii 1MWK, WIM >KA3HCHHBIM IUKI KIeTkd. MHTepdaza m MHTO3.
[Ipomeccel, nmporekaromue B uHTEpdase. Perumkanus — peakuus MaTpHIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIN HabOp — KapUOTHIL.
JUmuionaHbll M TalIOMIHBIA  XpOMOCOMHBIE  HAOOpbl.  XPOMATH[IBL.
LluTosornueckue OCHOBBI PAa3MHOKEHUS W HMHAUBUIYAJIbHOI'O PpPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — murto3. Ctaguu muto3a. [lpomeccsl, mpoucxonsuie Ha

Pa3HbIX CTAAUAX MHUTO34d. buonornyeckuii cMBICT MUTO3a

@®opMbl pa3MHOXKEHHsI OPraHHM3MOB: Oecrojioe M moyioBoe. Bunel Gecnonoro
pa3MHOXEHHS: JIeJICHHE HaJBOE, MOYKOBAaHHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

5.4

5.5

[TonoBoe pa3zMHOKEHHUE, €ro OTJINYUS OT OECIIOIOTO.
Meiio3. Cragun wmeiio3za. Ilponecchl, mpoucxonsdiiue Ha CTagusix MeHo3a.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonormdeckuit cMbicin u

3HaYeHNEe Meno3a

I'ameTorenes — nporuiecc 06pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [TosioBBIE
JKEJIE3bl: CEMECHHUKHU U ANYHHKHU. O6p330BaHI/Ie N Pa3sBUTHUC ITOJIOBBIX KJIETOK —
ramer (CriepMaTo30M/1, SIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOCHUA SIAIEKJIETOK U CIICpMaTO30U0B. OHJ'IO,I[OTBOpCHI/IC. HapTeHoreHe3

WnauBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHATILHOTO PA3BUTHSL Y IO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHes. [loctamOpruonanbHoe pa3BuTHe. TUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPsIMOE, HempsiMoe (IMunHOuYHOe). BrnusHue
CpeZbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacteHuil. OHTOreHE3 IBETKOBOIO PACTEHHS: CTPOCHHE

CEMCHH, CTaAUN PA3BUTHUA

HaCJ'Ie,I[CTBeHHOCTI) U U3MCHYMUBOCTH OPraHN3MOB




6.1

6.2

IIpenmer u 3amaun reHeTuku. Mcropus pa3BuTus reHeTUKU. BKitag poCCUIUCKHUX
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeTonbl TEeHETHKH
(ruOpuI0IOTUYECKUH, LUTOICHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKH).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | eHeTUecKast CUMBOJINKA, UCIIOIb3yeMas B

cXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HACJIEI0BAHMs INPU3HAKOB, ycTaHOBJIEHHbIEe [. MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTrO
nokosieHus. [lpaBuio nOMHHHMpOBaHMS. 3aKOH pACLIEIUIEHHS IPU3HAKOB.
['unoresa uncroTel ramert. IlosiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruGpunHoe ckpelmyBanue. 3aKOH HE3aBUCHUMOIO HAacleOBaHUS MPU3HAKOB.
L{uToreneTnveckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHATU3UPYIOIIEe
cKkpelmuBaHue. Vcrnonb3oBaHME — AHAIM3HPYIOIIETO  CKpEIIMBAHUS — JUId

OIIPpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

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

I'enetuka nosna. XpoMOCOMHOE OINpEIEIIEHUE 1oja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBL. ['OMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnegoBanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTb. BHUIBI N3MEHUMBOCTH: HEHACICACTBCHHAsA U HACIIECTBCHHAs.
Ponp cpenpl B HEHAclneACTBEHHOM WM3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOJM(PUKAIIMOHHON H3MEHYMBOCTU. BapuanmoHHBIN psig M BapHallOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE M KayeCTBEHHBIE

IMPU3HAKH U UX HOPpMaA PCaKIUU. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOP’I HU3MCHYHUBOCTHU

HacneactBenHas, Wi TeHOTHNUYECKas, H3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYUBOCTh. Meilo3 W ToJ0oBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTarmoHHass W3MEHYMBOCTh. Kitaccudukamms MyTaimid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACJIEICTBEHHOW H3MEHUYMBOCTH

H.U. BaBuinoBa

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOAbl TE€HETHKHU
YeJI0BEKA: reHeaJIoTHIECKUH, ONM3HEIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHYCCKHH, MOJICKYJIIpHO-TeHeTHUeckuii. COBpEeMEHHOE OIpe/eIcHue
TEHOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
noMmoieio II[P-ananu3a. HaciencrBenHble 3a00JieBaHUs YEIOBEKA: T'€HHBIC
0oJie3HM, 00JIE3HU C HACIIEICTBEHHOM MPEIPACIIONOKEHHOCThIO, XPOMOCOMHBIE

6one3nn. CoMmaTtuyeckue W TeHepaTUBHbIE MyTanuu. [IpuHIMIBI 370pOBOTO




7.1

06pa3a KU3HHU, OTUArHOCTHUKHU, HpO(bI/IHaKTI/IKI/I 1 JICUCHHA TCHECTHUYCCKUX
0one3Hel. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBaHHUE. 3HaueHue
MEIMIUHCKOW TE€HETUKH B NPEJOTBPALICHUHM U JIEYEHUH TeHETUYECKUX

3a00JIeBaHUH YeIOBEKa
CeJ’ICKHI/Iﬂ OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

Ceneknusi Kak Hayka M IpolecC. 3apOXIACHUE CEJIEKIUU U JTOMECTUKALMS.
Yuenne H.M. BapwimoBa o0 mEHTpax MPOUCXOXKICHHUS M MHOT000pasus
KYJIbTYpPHBIX pacTeHuil. LIeHTphl MpOUCX 0K ACHHS JOMAIIHUX XKUBOTHBIX. COPT,

nmopoaa, miraMm

7.2

7.3

CoBpeMeHHBIE METOBI CEIEeKIMH. MacCOBbIM U WHAMBHIYaIbHBIN OTOOPHI B
CEJIEKLIMM PAaCTEHMM M KXUBOTHBIX. OLEHKa 3KcTepbepa. bIM3kopoicTBEHHOE
cKpelBaHue — UHOpuauHr. Yuctas nuHus. CKpeluMBaHWE YHMCTBIX JIMHUH.
I'ereposuc, wiu rubpugHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUINHT.
Otpanénnas rubpuguzanus u e€ ycnexu. VICKycCTBEHHBI MyTareHes u
IIOJIyYEHUE IOJUIUIONIOB. JOCTHKEHUS CeNeKIUM pPACTEHUH, >KUBOTHBIX U

MHUKPOOPIraHHU3MOB

bruorexHonoruss Kak oOTpacib HNPOU3BOACTBA. ['€HHas HHXKEHepus. OTarmbl
co3nanus pexomoOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
nHxkeHepus. KierouHele KynbTypel. MUKpPOKIOHAJIBHOE PAa3MHOXKEHHUE
pacteHnii. KinoHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOrMueckue M studeckue npodiembl. MO — reneTnuecku

MOAU(PUIIPOBAHHBIE OPTAHU3MBbI

11 KJIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBONIOIIMOHHAST OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CupnerenbctBa sBoitouuu. [lageoHTonmornyeckue: MOCIEAOBATEIbHOCTh
MOSIBJICHUSI BUJIOB B TMAaJ€OHTOJIOTMYECKOW JIETOMHMCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxonctBo U paznuuue (ayH u GIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3IUyMsi SMOPHUOHOB Pa3HBIX
BUJIOB  MO3BOHOYHBIX.  CpaBHUTEIBHO-AHATOMUYECKHE:  TOMOJIOTHYHBIE,
AQHAJIOTMYHbIE, pPYAUMEHTAapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKyJISIpHO-

OHMOXUMHUYECKUE: CXO0ACTBO MCXaHU3MOB HACICIACTBCHHOCTH MW OCHOBHBIX




MeTab0IMUECKUX MYTEH Y BCEX OpraHU3MOB

1.2

13

OpomonionHast  teopusi Y. [apBuna. I[lpeAnocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. J[BIDKyIIME CHIIBI HBOJIIOLMH BUAOB 10 J[apBuHy (U30BITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEACIEHHAS U3MEHUUBOCTD,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

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

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

14

1.5

2.1

2.2

JBmwxyue cuibl (PpakTopbl) SBOJIIOLMU BHAOB B Hpupoae. MyTanMoHHBII
nporecc U KOMOMHAaTUBHAsE U3MEHYUBOCTh. [lomynsaiioHHbIe BOJIHBL U apeid
redoB. M3omnsanus u murpanus. EcrecTBeHHbIN 0TOOp — HapaBIsoOMMi GakTop
sBOMIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT HBoitonuu. [IpumMepsr
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI

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

Maxkpossomtorusi.  @Dopmbl  dBONMOLMM:  QUIIETHYECKas, JAUBEpreHTHas,

KOHBEPIreHTHAA, Mapajjic/ibHasd. H606paTI/IMOCTB 9BOJIOIIMH
Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4yHBI€ MPENCTABICHUA O 3apOXKICHUM >KHU3HU. HaydHble rumoressl
BO3HHUKHOBEHHUS JKM3HM Ha 3emiie: abMoreHe3 M MNaHcnepMusa. XHUMHYEcKas
IBOJIIOLMSL. ODKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ouonornyeckoit 3somonuu. I'unoresa PHK-mupa. IlepBeie

KIJIICTKHU 1 UX 3BOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

Pa3Butue xu3nu Ha 3emie no spaM u nepuoaam. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [laneos3oiickas spa W €€ mepuoaAbl: KEeMOPHICKHUH,
OPIOBUKCKHW, CUJIYPUUCKUW, JI€BOHCKUH, KaMEHHOYTOJIbHBIM, IEPMCKHUM.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: NaJECOreHOBBIM, HEOTCHOBBIH,
AHTPOMOTCHOBBIN. XapaKTEPUCTHUKA KJIMMAaTa M TE€OJOTHYECKUX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U JKUBOTHOTO MUpPa. ApOMOP(O3bI
Yy pacTeHHUl W >KUBOTHBIX. [losiBIE€HHE, pacuBET U BBIMUPAHUE TPYMIT KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHu4ceCKOro Mupa KakK OTpPaKCHUC SBOJIIOIHU. OcCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

OBonronus 4yesnoBeka. AHTPOIONOIHs Kak Hayka. Pa3Butue mpencraBiieHUd o




MIPOUCXOXKACHUM uejoBeKka. MeTonbl u3ydeHus: aHtpomnorenesa. CxoicTBa u
pa3nnuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxymiue cwitbl (hakTopsl) aHTpororeHe3a. HacnenctBeHHas N3MEHYHBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XWU3HHM, W3TOTOBJICHUE OPYIUM

TPY/a, MBILIJICHUE, PEUYb

2.5

2.6

3.1

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsmoxondmuii, YemoBek HeaHIaepTaabCkuid, YenoBek
pazyMHbIi. Haxo/Iku MCKOIIaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHUs, 00JIaCTh

pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KHU3HU, OPYAHS

Yenoeueckue packl. OCHOBHBIE 0OJIbILINE pachl: €BpOINEeOnIHas (eBpa3uiickast),
HErpo-aBCTpaJIONHAs  (9KBaTOpHalibHAasl),  MOHIOJIOMJHAas  (a3MaTCKoO-
amepuKaHckas). UepTsl NpUCIOCOOIEHHOCTH MPEICTaBUTENEH UYeT0BEYECKUX
pac K YyCIoBUSM cymiecTBoBaHMs. EnuHCcTBO denoBedeckux pac. Kputuka

pacu3Ma
OpranusMsbl 1 OKpyXxKaromias cpeaa

Okosorus Kak Hayka. 3alaud M pa3jelibl 3KOJIOIMH. MeToasl 9KOJIOTMYeCKUX
uccieioBaHui.  Dkosorndyeckoe  MupoBo33peHue.  Cpenpl  oOuTaHusA

OpraHnu3MoOB: BOJHAsA, HA3ECMHO-BO3JyIlIHAsA, [TIOUYBCHHASA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue ¢akropbl. Knaccudukanus skojgorndeckux — (akToOpoB:
abnoTtuyeckre, OMOTHYECKHE W aHTPONOreHHble. JIeHCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGuotnyeckue (GakTopbl: CBET, TeMIEpaTypa, BIaXHOCTb. POTONEPUOAU3M.
[IpucnocoOnenuss OpraHu3MoB K JEHCTBHIO aOMOTHUYECKHX (HaKTOPOB.

buonornueckue puTmsl

3.4

3.5

buotnueckue ¢pakropsl. Buasl OHMOTHYECKUX B3aUMOJIEHCTBUI: KOHKYPEHIIHS,
XHUITHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMeEHCaIu3M (HaxJ1eOHHYEeCTBO,
KBapTUPAHTCTBO), aMEHCAlIM3M, HeWTpanu3sMm. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBUI IS CYIIECTBOBAHUSI OPraHU3MOB B IPUPOHBIX COOOIIECTBAX
OKOJIOTUYECKHE  XapaKTepUCTUKK  monyasauud. OCHOBHBIE — IIOKa3aTeln
MONYJISALIMKA: YUCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPHUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOIYJIALMY U €€ peryisanus

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

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

OnoleHo3€e




4.2

DKoJoruveckre cucrembl (dKocucteMbl). [loHsTHe 00 2JKocHcTeMe U
ouoreoreHo3e. DYHKIHMOHAIbHBIE KOMIOHEHTHI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopoT BelecTB U MOTOK JHEPruud B
skocucteme. Tpoduyeckue (MUILEBbIE) YPOBHU SKOCUCTEMBI. [IuiieBbIe 1ienu u
cetu. OCHOBHBIE TIOKa3aTelIM JKOCHUCTEMBI: OWomacca, MPOAYKLHS.
DKOJOTHYECKHe MUPAMUJIBL: MPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBoMCTBa

9KOCUCTEM: YCTOMYUBOCTb, CAaMOpETyIsiuysl, pazButue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O Jieca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak Qakrop ycroWumBoctH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnanckoro o Ouocdepe. ['paHuIpl, coctaB u CTPYKTypa
ounocdepsl. XKusoe BemecTBo u ero Gynakuun. OcobeHHocTH OMochepsl Kak
rnodansHOM 2KocHcTeMbl. JIMHaAMHUecKoe paBHOBecHEe U OOpaTHasi CBA3b B
ouocdepe. KpyroBoporsl BemecTB U OHMOr€OXMMHYECKHE ITUKIIBI JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

YenoseuecTBO B Onochepe 3emin. AHTpOTOTeHHbIE U3MEHEHHs B Onocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



