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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHUenTyaiabHble mnonoxenuas PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmrero oopazoBanus B Poccuiickoit deneparuu, a Tak)Ke MOJI0KEHUS O CIeIUpUKE
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma 1o 61oJ0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT 0 MpeaMeTa
«buonorus», onpenensier 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacmpenesieHre MO pasfeiiaM M TeMaM, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTb
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM OOpa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbIM
JUYHOCTHBIM, METampeIMETHbIM M TPEIMETHbIM pe3ylbTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
JEATEIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolIUXCcsi MO OCBOCHHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peain3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HHUU OuWosioTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NPOoPUIAKTHUKY HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
TOBEJICHUS B OKPY’KArOIIEH MPUPOJHON CpEAe, aHaIU3a BIIMSHUSA XO3IMCTBEHHOMN
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBiIEHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOIUMOCTHIO O0ECTICUEHHUS YCIOBUM JIJIS pEIlleHUs



OJIHOM M3 aKTyalbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanosiaraer (GpopmMupoBaHue y oOydarouIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YCIOBHUSI  JUIS: TIO3HAHWS  3aKOHOB  JKMBOM  MPHUPOIBI,  (HOPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K *KUBOW TIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  33Jad  CpeaHero  oOmero  o0pa3oBaHMs, COLMAIM3aLUU
oOyuaromuxcs. M3ydenne Ouosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YYEOHBIX MMPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpa¢uu. Ha3pBaHHbIe NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHOJIOTHH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBanust oOIIEH KyJIbTYpbl, OMNPENETSIONIMe aJIeKBaTHOE IMOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TPaKTUUYECKOM AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yMaHM3AIuU
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajlia B IpOrpaMme IO
OMOJIOTMM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOM OpraHU3aIluu U
HBOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro nmpenmera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO ToO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHuzMm Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4YeCKOrO MHpay,
«OBOJIOLMS KUBOU NPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCUCTBHH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKalluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHre y OOYyYarOIIUXCS TO3HABATENHHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIleCcCe aHaau3a JAHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SBJICHHS OKPY>KaIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OTBITA, MOTYYEHHBIX IPU U3YUCHUHU
OMOJIOTHH;

dopMupoBanre y OOydYaOMIUXCS YMEHMHA WIUTIOCTPUPOBATH 3HAYCHUE
OMONOTHYECKUX 3HAHWM B TPAKTHUYECKON EATEIHHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM >KU3HU TSI
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucteme cpennero oOrmero oobpazoBanus yueOHbIN npenMer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4€OHbBIM MPEAMETOM.

J{nst u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHuUs
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpPOBAaHUU COBPEMEHHOM HAy4YHOU KapTHUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHHe, KiIacCu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiandue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMoCEpHBIi.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HWY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

@OyHKIMM BOABI W MHUHEPAIbHBIX BelIeCTB B KkieTke. lloanepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIepBUYHAs, BTOPWUYHAs, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKUIMUU OENKOB.



depMeHTbl — OMoJIoTHUYeCKHe KaTau3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHoctb. Kodepmentsl. Burtamubbl. Otinuus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pu003a U Je30KCUpu003a), Tucaxapu bl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuab, Qocdonunuasl, crepounsl. ['mapoduasHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Krerka kak 1iejoctHas xuBas cucrema. OO0Iire Npru3HaKy KIETOK: 3aMKHYTast
Hapy>kHas MmemOpana, Monekynbl JIHK kak renerudeckuit ammapaT, cuctema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢ynkuuu. [Inazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOW[bl KIJIETKWA: MUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynaTopHblil neHTp KieTku. CTpoeHue sizpa: sjaepHas 000J104Ka,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Jnarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotsl. JJHK», «Ctpoenue Monexybt



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHume KaTaqIUTUYECKONH AaKTUBHOCTU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMMIIAIMS (TIJIaCTUYECKUIT OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Turnbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCUHTE3a. 3HAUEHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emsie. Biausinue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUIM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KIJIETKE. DTalbl SHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buiabl. KuciaoponHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopunrpoBanne. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ctopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTHM CTPOCHHS M SKM3HEHHOIO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCTpaIUU:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckut Kom»,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouaHbI W TaluUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moJioBoe. Bupl Oecrionoro
Pa3MHOXXEHUS: JIEJICHWE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo30uaoB. OMIog0oTBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npobnenue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazButHe. TUIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIE
YpPOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpOHpenapaTsl «CriepmMaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHHwe CTpOCHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMIApATAX .

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHkd. Mictopus pa3BuTus reHeTUKH. Poib nuTonoruun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HUTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHi1). (OCHOBHBIE TI'€HETHUYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokosneHud. [IpaBuino qomuHUpoBaHus. 3aKOH pacllleIUIeHHs] IpU3HAKOB. [ unore3a
4uCTOTHI raMeT. [1oHOe ¥ HenmoHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HACIeIOBaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOMETO CKPEUTMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacenoBaHue npu3HakoB. Padora T. Moprana no cuernjieHHOMY
HACJIEIOBAHUIO T€HOB. HapyieHune ClenieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka mosia. XpoMOCOMHOE OmNpeAeseHue 1mona. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHeie opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOWHAaTHBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTallmoHHasi U3BMEHUMBOCTh. Kitaccudukanus MyTaluii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (pakTOpBbI.
3aKOH rOMOJIOTHYECKHX PANOB B HACJIeACTBEHHOM n3menunBoctu H. 1. BaBunosa.

BresanepHast HaCIEeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONPEIEIICHUE TEHOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0O0JIe3HN C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeIoBeKa.

JdeMoHCTpaum:

[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 PaCUICIJIEHUS U €r0 UTOI€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus®», «Menosy», «B3anmMoaencTBue aielibHbIX T€HOBY, «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € moysom», «KapuoTumnel yenoBeka M KMBOTHBIX),
«Buapsl m3meHunBoCcTHY, «MoaudukanmoHHas U3MEHYUBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBmw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MojeNU-alIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J{po3odunay (Hopma, MyTanuu GopMbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «/3yueHne MoanpUKAIIMOHHON W3MEHUNBOCTH,
IIOCTPOECHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas padora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak Hayka M IIpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHUKALUS.
VYyenne H. 1. BaBuiioBa o ieHTpax IpouCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHI.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierounas
uHKeHepus. Kilerounesle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONIPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuniiy, «Otnanénnas ruopuauzanusy, «Padotel akagemuka M. ®@. liBaHoBay,
«lomumnongus», «OOBEKTHl OuUOTEeXHONOTUW», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03SIICTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BomonMuU. [lameoHTONOrMYECKHe: MOCIEI0BATEIbHOCTh
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpadudeckue: cxoncTso u paznunure ¢payH u (HIop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pPYJIMMEHTAapHBbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBostonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MukposBosonus. [Tonmynsnusa kak eIMHUIA BUIa U SBOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KAk pe3yibTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIIH.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakpoaBosmorusi.  DPopMbl  IBONIONUHU:  (UiIeTUYECKast, JHUBEPreHTHAas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUN.

[IpoucxoxaeHne OT HecleuuaTn3UpOBaHHbIX MNpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs pandalysl.

JdeMoHCTpaum:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepuios.



Tabnunpe! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbliin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHMe», «EcTecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX», «llomymsuumm»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HMapsuna», «boppba 3a cymectBoBaHue», «IIprcnocoOIeHHOCT OpraHU3MOBY,
«["eorpaduueckoe BumnooOpa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE).

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHMS IBOJIIOLIMU», 00OBbEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
MuKpornpenapar «Jlpo3oduiia» (Hopma, MyTau (GOpMbI KPbLILEB U OKPACKU TEJIA).

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

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

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCNEpUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOIIOIMHY. HavyaibHbIe 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo ’pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEeMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBO.

Kaiino3oiickags »spa ®W €€ TIEpUOIbl: IMMAJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
*KUBOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpPraHMYECKOTO MHpa KaK OTpaxkeHHe »3Boyronuu. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.

JBrkymue cuibl ((pakTopbl) aHTporiorenesa. HacneacTBeHHas ”3MEHUYMBOCTh
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, Yenosek mnpsamMoxondammnii, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAlIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuubl u cxembl: «Bo3HukHOoBeHue CoOJIHEUHOU cucTeMbl», «Pa3Butue
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHCTEMa OpPraHUYECKOrOo MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IpPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «[lpoucxoxkaenue — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
U300pKEHUS] KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpOHOJorHuYecKas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



OKOJIOTHS KaK HayKa. 3aa4 ¥ pa3lesbl SKOJIOTMU. MeToIbl SKOIOTHYECKUX
UCCJIENOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamuss skomornueckux (HakTopoB:
abuoTHueckue, OMOTUYECKHME M aHTpONOreHHble. JlelcTBHE HKOJIOTMUYECKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMBl.

buotnueckue ¢pakropsl. Bunbl 6noTHYecKuX B3aMMOJCHCTBUIN: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. Ilapasutusm, koomepainusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHUX B3aUMOJECUCTBUI I CYIIECTBOBAHHWS OpPTraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponusie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISAUUNA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTaHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
ouoleHo3e.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B HIKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelu SKOCHCTEMBI: OuoMacca, MPOAYKLUHS. ODKOJIOTMUECKHE MHPaMUIbL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
camoperymsiuus, pazpurue. CyKieccusl.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMochepbl Kak
rII00aIbHOM 3KOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepoja,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mo0anbHbIE IKOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME IPUPO/JIBI U ueroBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMU U UX HMCNOJb30BaHKE. JloCTHKEHNA OMOJIOTHMH U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

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

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKas] NUPAMHUIA,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BogoéMa», «ArporeHo3», «lIpuMepHsbie
aHTPOIOT€HHbIE BO3/ICHCTBUS Ha MPUPOAY», « BaxkHelI1e MCTOUHUKY 3arpsi3HEHUS
BO3/lyXa W TIPYHTOBBIX BOJ», «llouBa — BakHeillias coctapistomas ouochepobn,
«®Daktopel  merpamanuud  nouB»,  «llapuukoBwiii  3ddexT»,  «DakTOpbI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpPOAEH.

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHable OHOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM TpylnaM oJHOTo Buaa, KpacHas kaura
Poccuiickoii  ®enepannu, H300paXKEHUs OXpaHSAEMbIX BHJIOB pAacTEHUH U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHHUS K pe3yibTaTam
OCBOGHMs OOyyalolmMMHUCA TNpOrpaMM cpefaHero  oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rpaX JaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOINPE/CNICHUI0, Hajdu4yhe MOTHUBAIlMM K  OOYy4YeHUI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTAKOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBHHM C
TPAAUIMOHHBIMU POCCUMCKUMM COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpMaMUu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3ULHMM JUYHOCTH, NATPUOTHU3MA,
YBAXXCHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUAM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaIoUIEH cpelie.

JIuyHOCTHBIE pe3yibTaThl OCBOCHUsSI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
ONBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKA 00YyYaIOIIEeT0oCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUU Yy4eOHBIX M TO3HABATEJIBHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJBTYpPYy, IPOLUIOE W HACTOSAIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

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

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIErO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

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

MOHUMAaHUE U pean3alius 30pOBOro 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
IICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpPEC K pa3IinyHbIM cepaM npodeccnoHabHON NesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11€TIeCO00pa3HOe OTHOLICHUE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00aJBHOTIO XapakTepa SKOJIOIMYECKHUX MpoOJeM W MyTed HX
pEeLIeHHUS;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOpPETAEMBbIE TPU U3YUEHUU OMOJIOTMH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJIeHHBIX HA COXpPaHEHUE PABHOBECUS B HOKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HEMPUSITHE JEHCTBUNA, MPUHOCAIIUX BPEJ] OKPYKAIOIIEH MPUPOIHOM
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MpEeANPUHUMAEMbIX IEUCTBUM U MPEJOTBPALATh UX;

HaJIMYUe Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl KaK CpeACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPe KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBUIIM3AIUU:
oOecrieuyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCIEeKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENIX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESTEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCT51MI/I.

METANIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OO0Yy4arOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJISTUBHBIE),
obecneunBaomue GopMupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHBbIE IEVCTBUS B TO3HABATEIIBHON U COLIMAJIBHON MIPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30oBble JIOrHYeCKHE ICHCTBUS:

CaMOCTOATENbHO  (OPMyJIHMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSITh CXEMHO-MO/JIEJIbHBIE CPEJICTBA JIsl PEJICTABICHUS CYILIECTBEHHBIX
CBA3€H M OTHOLIEHWH B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUYHMI PA3HOTO pPOJAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUJIBl JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
UH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS], KPUTUUECKU OLICHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BHIIOJIHEHUSI yU4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIAJIOTE WM JUCKYCCHM IO CYLIECTBY OOCYKJIaeMoil TeMmbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeiasiaraeMoin
3aJa4M, YIYUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JIMajora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaNbHBIE CpEACTBA OOIICHHs, IOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

NPUHUMATh IIeTd  COBMECTHOW  JIEATENHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOILICHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IIPUHUMATh PEUIEHHS IO HUX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorusp
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUW B Pa3IMYHbIX y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOT'O MHMPOBO33PEHHUs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEepkKaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyisiusl), ypOBHEBas OpraHu3alUs >KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuil H. Y. BaBuiiosa), onpeaensiTe rpaHULIbl KX
NPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHWE YKUBBIX CHCTEM, INPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKpPYXAaIOLUX JIOAEH, COOMI0IEHU HOPM IPaMOTHOIO MOBEICHUS B OKPYXKaIOIIEn
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUJIHOE CKpEIMBAaHUE, CLEIUICHHOE HacCleI0OBaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
MONYJISIIUsSL, TEHO(OH, DBOJIONHUS, ABMXKYIIHE CUIIbI ((DAKTOPHI) DBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PAKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, depegoBaHusi TJaBHBIX HaIpaBlICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETSATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aisi U MpPOBEACHHUE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIIBXKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HCCIACAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pPE3yIbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHH, TECOPUN M 3aKOHOB, YMEHHUE JI€TIaTh BBIBOJIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHUsl, NMPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY’KaIOIIUX JTIO/ICH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KalOIIeH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUH B dKOcHCTEMaX (LMY MUTaHus);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  JIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

buonorus xkak HayKa

JKuBble cucTeMBl U BX OpraHusanusa

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

)KI/ISHGHGHTGJ'II)HOCTI) KIJICTKHU

PasMHOXeHUE U HHAUBUAYAJIBHOC PA3BUTUC
OpTraHnu3MOB

HacnencrBeHHOCTh M H3MEHUYMBOCTD
OpTraHnu3MOB

Cenekuust oprann3MoB. OCHOBBI
OMOTEXHOJIOT MU

KoanuecTBo 4acoB

Bcero

KonTpoabHbl
e padoTsl

IIpakTHYecKku
e padoThI

0.5

1.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/7f41c29
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c29
2



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
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

bu6nuoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c29
2

OBIIEE KOJIMYECTBO YACOB I10

4
ITPOT'PAMME 34 0


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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

DBOIIOIMOHHAST OMOIOTHS

BO3HI/IKHOB€HI/IC Hu paBBI/ITI/IC JKHU3HHU Ha
3emiie

OpranusMbl 1 OKpyXkKarolias cpeaa

COO6H_IGCTB3 M 3KOJOTMYCCKUC CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

KoanuecTBo 4acoB

Beero KoHTpOoJILHBI
e padoThlI
9
9
5
9
2
34 0

IIpakTnyeckn
e padoThI

0.5

2.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc?
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc?
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

bubanoreka LIOK
https://m.edsoo.ru/7f41cc?
4

bubanoreka LIOK
https://m.edsoo.ru/7f41cc?
4



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
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

Tema ypoka

buosorus B cucreme Hayk

MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padora Ne 1
«Hcronb30BaHne pa3IMuHbIX
METO/IOB MPU U3yYEHUU
OMOJIOTMYECKIX O0BEKTOBY
buonoruueckue cuctemsl, MpoLECChl
U UX U3yUYEHHUE

XUMUYECKUH cOCTaB KJIeTKU. Bona u
MUHEpaIbHBIE COIU

benku. CocTaB u cTpoeHue 6eIKoB
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue
KaTAIUTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJTU KaTajiasbl)»

VYrneBopl. Jlunuer

Hykneunoseie kucnorsl. AT®
Hcropust u MeTOIbI M3ydEeHUS
kieTku. Knerounas teopus

KoanuecTBo 4acoB

Bcero

KoHTpo/ibHBbI
e padoThl

IIpakTHyeckn
e padoTsl

0.5

0.5

JlaTa
H3y4YeHH
s

DJIeKTPOHHbBbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

https://m.edso0.ru/216c645c

https://m.edso00.ru/2636364
b

https://m.edsoo.ru/ca2lcc6e

https://m.edsoo.ru/1777ba96

https://m.edsoo.ru/b54c5a43

https://m.edsoo.ru/cld1laca

https://m.edsoo.ru/5d1cef76
https://m.edso00.ru/948hf536

https://m.edsoo.ru/b3ab8e68



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

10

11

12

13
14

15

16
17
18
19
20

21

KieTka xak 1eioctHas Kxusas
cucrema

CrpoeHue 3yKapuOTHYECKON KIIETKH.

Jlaboparopnas padota Ne 2
«M3ydenue cTpoeHHS KICTOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OakTepuii 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpEnapaTax u ux
OITUCAHUE»

OOMeH BeIIECTB UM META00IN3M

dorocuHTE3. XEMOCUHTES
DHepreTUYecKuii 0OMeH

JKuzHeHHbIN UK KIeTKU. [leneHue
KJIeTku. Muto3. JIlaboparopnast
pabota Ne 3 «HabmroneHne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTax»

buocunres Oenka. Peakimsa
MaTPUYHOTO CHHTE3a

Tpaucusius — OuocuHTe3 Oenka

Hexknerounsie hopMbl )KU3HH —
BHUPYCHI

@opMBbI pa3MHOKEHHUSI OPTraHU3MOB
Meiio3

OO0pazoBaHue 1 pa3BUTHE TOJOBBIX
KJ1eToK. OII0q0TBOPEHUE.
JlabopaTtopHas padorta Ne 4

0.5

0.5

0.5

https://m.edsoo.ru/5c5ca96a

https://m.edsoo.ru/da486e89

https://m.edsoo.ru/b53dd96
1

https://m.edsoo.ru/121ae93a
https://m.edso0.ru/4a9675c8

https://m.edsoo.ru/6e28ab92

https://m.edsoo.ru/5ccfbeb5

https://m.edsoo.ru/396ea3f2

https://m.eds00.ru/8177638
b

https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8

https://m.eds00.ru/6373f7d2



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

22

23

24

25

26

27

28

«M3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

NunuBuyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetnka — HayKa O
HaCJICOACTBCHHOCTH U NIBMCHYHMBOCTHU

3aKOHOMEPHOCTH HACJIEI0BaHUS
pU3HaKoB. MoHOruOpUIHOE
CKpeIllMBaHNe

JurnbpuiHoe ckpermBanye. 3aKOH
HE3aBHCUMOTI'0 HACJICIOBAHUS
NPU3HAKOB

CuerieHHOE HaclleJ0BaHue
npu3HakoB. JlaboparopHas pabota
Ne 5 «M3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO U AUTHOPUIHOTO
CKpeLIMBaHUs y Ap030(uiIbl Ha
TOTOBBIX MUKpOIpenapaTax»»

T'enetuka nona. Hacneqosaunue
HpI/ISHaKOB, CHCIINICHHBIX C IIOJIOM

N3menunBocTs. Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. U3yuenue
MOANGUKAITMOHHONW U3MEHYHBOCTH,
MMOCTPOCHUE BApUAIIMOHHOTO Psia U
BapHallMOHHOW KPUBOM»

0.5

0.5

https://m.edsoo.ru/2a4596e4

https://m.edsoo.ru/fc39b86¢

https://m.edsoo.ru/621afldd

https://m.edsoo.ru/b8f7fe72

https://m.edso00.ru/634751fe

https://m.edsoo0.ru/472b3f35

https://m.edsoo.ru/a81bbffl



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1

29

30

31

32

33

34

HacnencrBeHHass H3MEHYUBOCTD.
JlaGopaTopHas padora Ne 7.
«AHaM3 MyTaui y Apo3oduisl Ha
TOTOBBIX MUKpOIIpernapaTax»

T'eneTuka uenoBeka

PesepBubIil ypok. O600611IeHHE TTO
Teme «HacnencTBeHHOCTh U
W3MEHUYUBOCTH OPTaHU3MOBY
Cenexius Kak HayKa M MpoIiece
MeToIbI ¥ JOCTHUKCHHSI CEIICKITUU

pacTeHUH U KUBOTHBIX

buotexHonorus kak oTpaciib
IIpOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34

0.5

https://m.edsoo.ru/b3c33d24

https://m.edsoo.ru/9a8c8d99

https://m.eds00.ru/879866¢c6

https://m.edsoo.ru/fcf6d1d6

https://m.edsoo.ru/aeal7cfc

https://m.edsoo.ru/b94f9a7e



https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jlara

Ne uudposbie

Tema ypoka KoHTpoJbHbI IIpakTnyeckn H3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE

e padoThl e padoThlI A
pecypcbl
DBOIONUS U METO/IbI €€ N3YUECHMUSI 1 https://m.edsoo.ru/f765e251
" .
CTOPI PASBHTIGE HPCACTAR G 1 https://m.eds00.ru/f7236852
00 3BOJIIOLUU
MuUKpO3BOTIOLMS 1 https://m.edso00.ru/92e2ch7c

[Momynsinust Kak 3JieMEHTapHas

€IMHUIIA BUJIA U DBOJFOIHH.

JlaboparopHuas pabota Ne 1 1 0.5 https://m.edsoo.ru/6c23fccc
«CpaBHEHHE BHJIOB T10

MOP(OIIOTHYECKOMY KPHTEPHUIO)

JIBuoKyIIre cuibl (37eMeHTapHbIe

1 https://m.edsoo.ru/c9ca7ec2
(bakTOpBbl) 3BOJIIOLIUU

EctectBenHblit 0TO0p U €ro popmbl 1 https://m.edsoo.ru/6el175a57

Pe3ynpTaThl 3BONIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. Jlaboparopruas

pabota Ne 2 «Omucasie 1 0.5 https://m.edsoo.ru/2d74ae19

HPUCIIOCOOJICHHOCTH OpraHu3Ma U €
OTHOCHTEJIBHOTO XapaKTepa

H
AIpABJICHIA 1 ITyTH 1 https://m.edsoo.ru/cec9b353

MaKpO3BOJIOIHH

HeoOpatumocTs 3BoOMIONNN 1 https://m.eds00.ru/88f6dcd6


https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6

10

11

12

13

14

15

16

17

18

19

20

21

Ucropus xu3nu Ha 3emiie 1 METObI
€€ N3y4YeHHUS

FI/IHOTC3BI HpOI/ICXO)K,HeHI/ISI KHU3HHU
Ha 3emiie

PazBuTue xu3Hu Ha 3emMJie 10 Hpam
Y TIepuoIaM

OCHOBHBIC 3TAIIbI YBOJIOUN
PacTUTEIBHOTO U )KUBOTHOT'O MHPA.
[IpakTuueckas padora Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHUl 1 KUBOTHBIX B
KOJUIEKITUAX )

COBpCMeHHaﬂ CHUCTEMaA
OpraHn4eCKoOro Mmupa

DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3)

JBxyuye cuibl ((akTopsl)
aHTpoOIIOreHe3a

OCHOBHBIE CTaAUH IBOJIIOINHA
9eoBeKa

YenoBedyeckne packl U MPUPOTHBIC
aJlanTaluy 9eJ0BeKa

PesepBHelil ypok. O600IIEHHE 10
TeMe «BO3HHKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emMiie»

DKOJIOTHS KaK HayKa

Cpenpl 0OUTaHUS U SKOJIOTUYECKHE
(dhakTophI

0.5

https://m.edso00.ru/19b8998
5

https://m.edsoo.ru/7f268fle

https://m.edso0.ru/4518934
1

https://m.edsoo.ru/f256a36b

https://m.edsoo.ru/58f9116e

https://m.edsoo.ru/b4c1d468

https://m.edsoo.ru/7ad55eh9

https://m.edso0.ru/81d88b8
6

https://m.edsoo.ru/2374alel

https://m.edsoo.ru/dd4662c2

https://m.edsoo.ru/abf8cb57

https://m.edsoo.ru/9d2ca73f



https://m.edsoo.ru/19b89985
https://m.edsoo.ru/19b89985
https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f

22

23

24

25

26

27

28
29

30

31

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
buotuueckue GaxTopsl
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
No 2 «Iloacuér mnoTHOCTH
MOMYJISIIIUK pa3HbIX BUIOB
pacTeHui»

Coo0b1ecTBa OpraHu3MoB —
OHoLEeHO03

DKOJIOTHYECKUE CHCTEMBI
(9KOCHCTEMBI)

OCHOBHBIE TIOKa3aTEIN YKOCUCTEMBI.
DKOJIOTHYECKHE TTHPAMUIBL.
CaoiicTBa sKocucTeM. Cykueccus

HpI/IpO,Z[HBIe 9KOCHUCTEMbI

AHTpPOIIOT€HHBIE SKOCUCTEMBI
buocdepa — rnobanpHas
JKOCHUCTEMA 3eMIIU
3aKOHOMEPHOCTH CYIIECTBOBaHUS
ounocdepsl

0.5

0.5

https://m.edsoo.ru/afad9188

https://m.edsoo0.ru/a4928c61

https://m.edsoo.ru/d6945d5
4

https://m.eds00.ru/88d19c62

https://m.edsoo.ru/lead9dff

https://m.edsoo.ru/8cb85173

https://m.edso0.ru/738929d
3

https://m.edsoo.ru/c5534e2d

https://m.edso00.ru/6¢c4997cf

https://m.edsoo.ru/c929ffbc



https://m.edsoo.ru/afad9188
https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/1ead9dff
https://m.edsoo.ru/8cb85173
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/c5534e2d
https://m.edsoo.ru/6c4997cf
https://m.edsoo.ru/c929ffbc

https://m.edso0.ru/482d616

32 UYenoseuecTBo B Omochepe 3eMiaun 1 3

33 (COCYLICCTBOBAHKE MIPHPO/Lb 1 1 https://m.edsoo.ru/ee2b94a4
YyeJI0BEUYECTBA
PesepBHbIil ypok. O6001ICHHE TEMBI

34 «Co0011ecTBa U KOJIOTTUECKHE 1 https://m.edsoo.ru/82c3bb5f

CHUCTCMBbI»

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 34 0 23


https://m.edsoo.ru/482d6168
https://m.edsoo.ru/482d6168
https://m.edsoo.ru/ee2b94a4
https://m.edsoo.ru/82c3bb5f




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

ChopmupoBaHHOCTh 3HAHUK O MECT€ W POJIM OHOJOTHH B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPAa M HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHUCKHX M 3apyOexHBIX YYEHBIX-OHMOJIOTOB B Pa3BHUTHE
ouosoruy; (QYHKIMOHAILHON TPAaMOTHOCTH YEJIOBEKA JUISI PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHHne packpblBaTh COJAEpXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHSATHI: KU3Hb, KJIETKa, OpraHu3M; MeTaboiu3M (0OMEH BEUIECTB U
MpeBpallieHe JHEPruH), TOMeocTa3 (caMmoperyisuus), ypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOHU3BEACHHUE (PEIPOIYKIIHs),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHne u3naratb OMOJIOTHYECKHE TEOpHUH (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 IEeHTpaX MHOroo0Opasus U MPOUCXONKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenensats rpaHuiibl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMM HAay4YHOro TIO3HaHUS B OHMOJIOTHH
(HaOmro/IeHNe W OINMCAaHUE J>KUBBIX CHCTEM, IPOIIECCOB U SIBICHUM;
OpraHM3alysi W TpPOBEACHHE OWOJIOTMYECKOTO  JIKCIEPHUMEHTa,
BBIBIDKGHHWE  THUMOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKAY
WCCIICTyeMBIMU BEITMIMHAMH, OOBSICHEHHE TIOTYyYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHHA, TEOPHA W 3aKOHOB, yMEHHE

ACJIaTh BIBOJAbI HA OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE TMPH3HAKA BUPYCOB, KIETOK
MPOKApUOT U DYKApUOT, OMHOKIETOYHBIX M MHOTOKIIETOYHBIX
OpraHWU3MOB; OCOOCHHOCTHM  TPOIECCOB OOMEHa  BEMIECTB U
MIPEBpAICHUS DHEPTrUU B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEpreTHdeckoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKEHUS,  WHAUBHIYAILHOTO  Pa3BUTHUS

opranusma (OHTOT'€HE3)
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11 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

YMeHue TOpUMEHSATh IOJNyYeHHbIE 3HAHHS JUII  OOBSCHEHHSA
OMOJIOTUYECKUX MPOIECCOB U SBICHUMU, VIS MPUHATUS MPAKTHUYECKUX
peleHHi B TOBCETHEBHOM )KU3HU B LIENIAX oOecredeHus: 6e3011acCHOCTH
CBOET'0 3/I0POBbS U 37J0POBbsl OKPY’KAIOIIUX JIFOJEH, COOIIOICHHSI HOPM
IPAMOTHOI'O IOBEACHUS B OKPYKAIOLIEH IPUPOJAHON Cpelie; TOHUMaHue
HEOO0XOAMMOCTH UCIIONIBb30BaHM TIOCTHKEHUN COBPEMEHHOM OMOJIOTHU

1 OMOTEXHOJIOT I A PalMOHAJIIbHOTI'O ITPHUPOJ0ITI0JIB30BAHUS

YMmenue peuiath 3JICMCHTAPHBIC I'CHCTHYCCKUC 3aja4Yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIMBAHUE, CHCINNICHHOEC HACICAOBAHHUEC, COCTaBJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpPCIIUBAHUA JIA npCeaACKa3aHus

HacCJICOOBaHHUA ITPU3HAKOB Y OPraHu3MOB

YMeHHue BBIIOJHATH JIAOOpPAaTOpHBIE M TPaKTHYECKue paboThl,
coOmonath mnpaBwia Tpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

o0opynoBaHuEM

YMeHrne KpUTHYECKH OIEHHMBATh W WHTEPIPETHPOBATH WH(POPMAIIUIO
OHMOJIOTUYECKOT0 COJEP)KAHUS, BKIIOYAIOIIYIO [ICEBIOHAYYHbIC 3HAHUS
u3 pa3anuHbix ucToyHUKOB (CMU, HayyHO-TIOMYIsIpHBIE MaTEpUabl);
STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OMOJIOIUH,

MCAUIIUHE, OMOTEXHOJIOTUU

YMeHue co3naBaTh COOCTBEHHBIE TUCHbMEHHBIE M YCTHBIE COOOIEHMUS,
000011251 6MOJIOrHYEcKy0 UH(POPMALIMIO U3 HECKOJIBKHX HCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MOHSATHUHBIN alrnapar ouoaoruu

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

ChopmupoBaHHOCTH 3HAHUN O MECT€ U POJIU OHOJOTHH B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKHUX W 3apyOSKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruy; (QYHKIIMOHAILHON TPAaMOTHOCTH YENOBEKa ISl PEIICHUS
KU3HEHHBIX 33]1a4

YMeHue packpbeiBaTh COJEp)KaHUE OHOJIOTHYECKHX TEPMHUHOB U
TOHATHIA: BUJ, TOMYJSIIHS, T€HO(MOH/, DBOJIONUS, TBUKYIIHE CHUIIBI

(dakTopsI) ABOJTIOINH, MPUCTIOCOOJIEHHOCTh OpPTaHU3MOB,



BPIIIOOGpaSOBaHI/Ie, OKOJOTHYCCKHUE (baKTOpLI, 9KOCHCTEMA,
npoaAYyUCHTBI, KOHCYMCHTHBI, pCAYLICHTBI, HCIIH ITUTAHUSA, SKOJIOTHYCCKAA

nupamujia, OuoreomeHos, onocdepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHAsT Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpus  SBOJIIOLUHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojslmeBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u nmyrei sBosmonuu A.H. CeBepuoBa, yueHus o
omochepe B.M.  BepHaackoro), ompemensiTh ~ TPaHUIBI KX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

VYMmenune BJIaACTh METOAAMKU HAY4YHOI'0 IIO3HAaHHUA B Oouojoruu
(Ha6J’IIO,I[eHI/Ie U OIIMCAHUEC KHUBBIX CHCTEM, IIPOLECCOB U HBHeHHﬁ;
opraHu3anusa u IIPOBCACHUC OHOJIOTUYECKOTO SKCIICPUMCHTA,
BBIIBUKCHUC TUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCXKOY
HCCICAYCMBbIMH BCIIMUYNHAMU, 00bsACHEHHE INOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.IH)TaTOB)

YMeHue BbIACTATH CYLIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTHUECKUX
OOBEKTOB:  BMUJIOB, HOMYJALMNA, MPOAYLIEHTOB, KOHCYMEHTOB,
PEeIyLeHTOB, OMOTEOIEHO30B U SKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
HacJleICTBEHHON M3MEHYUBOCTH, €CTECTBEHHOI'O orbopa,
BUJ000pa30BaHus, MNPUCHOCOOJICHHOCTH  OPraHU3MOB, JIeHCTBUSA
HKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MEI, IEPEHOCA BEIIECTB M MOTOKA
SHEPrUU B HKOCHCTEMAaxX, aHTPONOTE€HHBIX M3MEHEHUH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KpYTOBOPOTA BELIECTB M OMOr€OXUMHUYECKUX LIUKIIOB
B Ouocgepe

YMeHue OpUMEHATh [OJIyYeHHbIe 3HaHMA JUId  OOBSCHEHHUS
OMOJIOTMYECKHUX TMPOLIECCOB U SIBICHUM, JUISI MPUHITHUS MPAKTHUECKUX
pelIeHnii B MOBCEAHEBHOM KHU3HU B LIEISIX oOecredeHust 0€301acHOCTH
CBOETO 3/I0POBbS U 37I0POBbsl OKPYKAIOIINX JIFOJeH, COOIIOIEHHUSI HOPM
IPaMOTHOTI'O TIOBEJIEHUS B OKPYXKAIOUIEN IPUPOAHON Cpesie; TOHUMAaHNE
HEOOXOMMOCTH UCIIOJIb30BAHUS TOCTHXKCHUI COBPEMEHHOM OMOJI0THN
JUIS paliMOHaIbHOIO MIPUPOIOTIOIB30BAHUS

YMeHue pemaTh 3J€MEHTapHble OMOJOTHYECKHE 33Jaud, COCTaBISATh
CXEMBbI MIepeHO0Cca BEIIECTB M SHEPTUHU B IKOCHCTEMax (L€ MUTAaHUS)
YMeHue BBINOJNHATH JIabopaTOpHblE U TMpaKTUYECKHe paboThl,

coOmonath mnpaBuWia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

o0opynoBaHuEM
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YMeHue KPUTHUECKH OIEHUBATh W WHTEPIPETHPOBATH MHPOPMAITUIO
OMOJIOTUYECKOTO COJIEPIKAHUS, BKITFOYAOIIYIO IICEBIOHAYYHBIE 3HAHUS
U3 pa3nu4HbIX HcTouyHUKOB (CMU, Hay4HO-TIOMYIISIpHBIE MaTEPUAIIbI);
paccMaTpuBaTh rJ100aJIbHbIC IKOJIOTUYECKUE pOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3znaBaTh COOCTBEHHBIC TMCHbMEHHBIC M YCTHBIE COOOILICHMS,
000011251 OMOJTOTHYECKYI0 UH(DOPMALIUIO W3 HECKOJIBKHX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

buonmoruss — Hayka o >xuBOil mpupoxae. Ponp Ouonorun B ¢GOpMHpPOBAHUHU

COBpEMEHHOM HayuyHOU KapTuHbI Mupa. CucTeMa OMOJOTHYECKUX HAYK

Meroabl MO3HAHMS >KUBOM MpUpoibl (HAOJIOJEHHE, SKCIEPUMEHT, OIMCAHUE,
U3MEpEeHHe, Kiaccu(UKaIus, MOJSIMPOBaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )
JKuBbIe cHCTEMBI M KX OpraHU3aLus

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouonoruu. CBoiicTBa

OMOCUCTEM H UX pa3sHOOOpa3ue

ypOBHI/I OpraHusanuu OHoCHCTEM: MOJ'IeKy.]'IHpHO'FGH@TH‘IGCKHIZ, KHGTOHHLIﬁ,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(epHBIN
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Bona u  MuHepaibHble BemecTtBa. DOyHKUMM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HozmepncaHHe OCMOTHYECKOT0 OajaHca

benku. CoctaB u crpoeHue OenkoB. AMHMHOKUCIOTBI — MOHOMEpHI OEIKOB.
HezaMmeHnMbIe 1 3aMEHUMbIE AaMUHOKHUCIIOTEL. AMMHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€lKOBOH MOJeKyidbl (MepBUYHAs, BTOpPHYHAs, TPETUYHAsS H
YeTBEpTUYHAsl CTPYKTypa). XUMHYECKHe cBOHcTBa OenkoB. buonoruueckue
GbyHKIIHN OEIKOB.

depMeHTHl — OHonoruyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LHeHTp, cyOcTtpatHas crneuuduuHoctb. Kodepmentsl. Burtammubsl. Otianuus

(hepMEeHTOB OT HEOPTAHHUECKUX KaTaJIN3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIH0K03a, pu0o3a U J1€30KCHpU003a), AUCaxapuIbl
(caxapo3a, JnakTo3a) W TONHCAxXapuabl (Kpaxmal, TJIUKOTE€H, IEJUTI0I03a).
buonoruveckne GyHKIUHU YIIE€BOIOB.

Jiumuasl:  TpUrIMUepuabl, — crepouabl,  pochomununasl.  ['mapodunsHo-
ruapodoOHbIe cBolicTBa. buomormueckue ¢ynkmuu gunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIU0B KaK HCTOYHHKOB SHEPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxneunossie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciaot. Ctpoenne u pynkun JJHK. Crpoenne u pynkunu PHK. AT®: ctpoenue
1 QyHKIMH

[Muronorus — Hayka o kietke. Kinerounas reopus. MeTonsl n3yd4eHus KIETOK

Krnerka kak nenoctHas >kuBasi cuctema. OOmive MpU3HAKU KIETOK: 3aMKHYTas
HapykHas MeMmOpana, mojekyinbsl JIHK kak reHermdeckuii ammapar, cucreMa

cuHTe3a OeKa

Tunsl kIeToK: 3yKapruoTHUecKas U npokapuotuueckas. OcoO0eHHOCTU CTPOSHUS
MPOKApUOTHYECKON  KieTkn. Kietounas crenka Oakrepuii. CtpocHme
JYKapUOTHUECKOM KJeTKU. OCHOBHBIC OTJIMUUS PACTUTEIBHOM, KUBOTHOM H

rpUOHON KIIETKH

[IoBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, WX
¢bynkuu. [1nazmatudeckas memOpana, e€ cBoiicTBa U Qpynkuuu. Llutomnasma u
e€ opranoupl. OTHOMEMOpaHHbIE OPTaHOMUIbI KJIETKHU: SHAOIIa3MaTHUeCKast CETh
(BIIC), anmapar ['ompmxu, au3zocomsel. [lonyaBTOHOMHbBIE OpraHOW/bI KJIETKH:
MUTOXOHJIpUH, IacTuabl. [IponcxoxkaeHrne MUTOXOHAPUM M TiacTuA. Bumsl
mwiactug. HememMOpaHHble OpraHoufbl KJIETKH: PHOOCOMBI, KIETOYHBIA LIEHTD,

PECHUYKH, KTYTUKH. CDYHKLII/II/I OpraHoOn0B KJIICTKH. Bximrouenus

SAnpo — perynaropHblii 1eHTp kiaeTku. CTpoeHue siapa: siaepHas 000JO0uKa,

KapHOoILIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KIIETKE
KusneneaTenbHOCTh KIETKH

OOMmeH BelecTB, WIM METa0OIu3M. ACCUMWISAIMS (TUIAaCTUUECKUH OOMEH) u
JTUCCUMUIISINSA (PHEPTeTHUYECKU OOMEH) — JBE CTOPOHBI €IMHOTO Tpoliecca
MeTabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPOGHBINH U rerepoTpodHsiii. Poinb

(l)epMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPIHUU B KIICTKE

dortocuntes. CBetoBas U TeMHOBas (a3wl poTocuHTEe3a. Peakiuu gorocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAUeHUE (POTOCHMHTE3a /I >KU3HU Ha 3emIe.
Brnusiaue ycnoBuit cpeapl Ha (POTOCHHTE3 W CIOCOOBI TIOBBIIIEHUS €TO
MPOIYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3HpymIue OakTepuu. 3HAueHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMiie

OHepreTndyeckuii oOMeH B KieTke. PaciienseHue BemecTB, BBbIJICICHUE H
aKKyMYyJIHDOBaHHME »HHEPrMM B KIETKE. OTalbl JHEPreTUYecKoro OOMEHa.
I'mnkomms. bpoxenue u ero Buabl. KHCIOpOIHOE OKHMCIEHHE, WIN KIETOYHOE

apIxaHue. DPPEeKTUBHOCT YHEPreTUIECKOT0 0OMeHa
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Peakiiun matpuuHoro cunresa. ['enernueckas nandopmarus u JJHK. Peanuzanus
TeHEeTHYECKOM WH(pOpMaLuu B KJEeTKe. ['eHeTWdeckuid KO M €ro CBOMCTBa.
Tpanckpuniuss — matpuunbii cuHTe3 PHK. Tpancnsanus — OumocuHTe3 Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB (JI.H.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U IKUZHEIESATEILHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHWi, >XUBOTHBIX M YEJIOBEKAa, BBI3BIBAEMEIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurens CIINa.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U MHAUBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Kierounslii 1uKII, WIM >KU3HCHHBIA IWMKI KIeTkH. HWHTepdaza m MHTO3.
[Ipoueccrl, mportekaromue B uHTepdasze. Permmkanus — peakuus MaTpHUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMocoMmHbIH HabOp — KapHOTHI.
JuniouHbIi W TalJIONWJAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS U HMHAUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne winetkn — wmuto3. Craaum muto3a. [lporeccel, mpoucxossiue Ha

Pa3HBIX CTAAUAX MUTO3A. buonorundyeckuii CMBICII MUTO3a

@opMbl pa3MHOXKEHUSI OpPraHHU3MOB: Oecrioyioe U MoJsioBoe. Buabl Gecnonoro
Pa3MHOKEHHMS: JEJCHHUE HaJBOE, IIOYKOBAaHWE OJHO- W MHOTOKIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHe. VICKycCTBeHHOE KJIOHMPOBaHHE

OpraHnu3mMoB, €ro 3HAYCHUEC JIA CCIICKIINU

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTONOTO.
Metios. Craguu wMeiio3a. Ilporecchl, TpoucCXOAsIIMEe HaA CTAausiX Melo3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buosormyeckuii cMbIica U

3HaYeHNEe MeNo03a

I"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [los0BBIE
JKeJe3bl: CEMEHHUKU U MYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KJIETOK —
raMmer (CepMaro3ouj, AULEeKIIeTKa) — ciepmaToreHe3 u ooree3. OCoOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

WnauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHAJIBHOE  pa3BUTHE
(amOpuorenes). ITarnbl YMOPUOHATBLHOTO PA3BUTHS y TO3BOHOYHBIX YKUBOTHBIX:
npoOieHue, racTpyisuus, opradorenes. IloctamOpuonansHOe pazButue. THIbI
NOCTAMOPHOHAIBHOTO PAa3BUTHA: MpsIMOE, HenmpsMoe (JIMYMHOYHOE). BiusHue
Cpebl Ha pa3BUTHE OPTraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3zButie pacreHuii. OHTOTeHe3 IIBETKOBOTO PacTEHUs: CTPOSHHE CEMEHH,

CTaluu pa3BUTUSA
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HaCHeHCTBGHHOCTL U USMCHYUBOCTHL OPTaHHU3MOB

IIpeamer u 3anauu reneTuku. Mcropus pa3Butus reHeTUKU. Bkiaa pocCUCKUX U
3apyOexXHbIX  y4Y€HBIX B  pa3BUTHE TE€HETUKU. MeTonbl  I'€HETUKU
(rudpu10JI0rNYEeCKUi, LUTOrCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKUE TOHATHA. ['eHeTnYecKass CUMBOJIMKA, UCIOJIb3yeMas B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJIeIOBaHUs TPU3HAKOB, ycTaHOBJIEHHbIE ['. Menaenem.
MoHoruOpuIHOE CKpelMBaHWe. 3aKOH €IMHOOOpa3usi TUOPUIOB TMEPBOTO
nokoneHus. [IpaBuwiio JOMUHUpOBaHUSA. 3aKOH pACLICIJICHUS MPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JlurnbpuHoe ckpelBaHue. 3aKOH HE3aBUCUMOTO HAcJIE€AOBAHUS IPU3HAKOB.
[{utoreHeTn4eckue OCHOBBI JTUTHOPUIHOTO CKpEHIMBAaHUS. AHAIU3UPYIOIIEEe
ckpeuuBanue.  Mcrnonp30BaHME — aHANM3UPYIOIIETO  CKPEUIMBAaHUS 1S

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CueruieHHOe HacienoBaHue mnpusHakoB. Padora T. MopraHa 1o CIEIJICHHOMY
HACJICJIOBAaHWIO TEHOB. HapyrieHue cCreIieHHss TE€HOB B pe3yJbTaTe
KPOCCHHT'OBEpa. XpPOMOCOMHAsSI TCOPHSI HACIEACTBCHHOCTH. | €HeTHYECKIE KapThI.
I'enetnka moma. XpOMOCOMHOE OIpEAEICHHE Mojia. AYTOCOMBI U TOJIOBBHIC
XpOMOCOMBI. ['OMOraMeTHbIe W TeTeporaMeTHble opraHu3mbl. HacienoBaHue

IIPpU3HAKOB, COCIINICHHBIX C I10JIOM

HUsmenunBocTh. Buabl M3MEHYMBOCTH: HEHACHCIACTBEHHAs W HACJCICTBEHHAs.
Ponp cpenpl B HEHAcIEICTBEHHOW  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAN(UKAITMOHHOW W3MEHYMBOCTU. BapuwalmoHHBI psii ¥ BapUallOHHAS
kpuBasi. Hopma peakuuu npuzHaka. KoinuecTBeHHbIE M KAUECTBEHHBIE MPU3HAKU

" UX HOpMa p€aKlnu. CsoiicTBa MOHH(I)HK&HHOHHOﬁ HU3MCHYHNBOCTHU

HacnencTBennasi, WiM TEHOTHIHMYECKas, W3MEHYMBOCTh. KoMmMOMHATHBHAS
W3MEHYMBOCTh. Melo3 U TONOBOW TMpOLIECC — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanoHHass W3MEHYUBOCTh. Kraccudukarus MyTaIuin:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOW n3meHunBocT H.U.

Basuiiosa

I'enernka wuenoBeka. Kapuortun uenoBeka. (OCHOBHBIE METOABI TE€HETUKH
YeJoBeKa: TeHEAIOTHYCCKUH, OJIM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUH, MOJEKyIsipHO-TeHeTndeckuil. COBpeMEHHOE OIlpe/eeHHe
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKE, B TOM UHUCIE C
nomotneto [I[P-ananuza. HacnencTBeHHble 3a00ieBaHUsl YeOBEKA: TE€HHBIE
00s1e3HU, 0O0JIE3HHU C HACJIEICTBEHHOM MPEeapacnoioKeHHOCThIO, XPOMOCOMHbBIE

6one3nu. ComaTuueckue W TeHepaTUBHble MyTauuu. [IpuHIMIBI 370pOBOTO



7.1

7.2

7.3

o0pa3a )KU3HHU, AMArHOCTUKH, TPO(UITAKTUKY U JICUEHUS TeHETHUECKUX O0Je3Hel.
Menuko-reHeTH4ecKoe KOHCYJIbTUPOBaHUE. 3HAUEHNE METUIIUHCKON TeHETHKH B

IpEeaAOTBPAIICHNUHN U JICHCHHUU I'CHETHUYCCKUX 3a00J1€BaHNH YeI0BEKa
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenexuus Kak HayKa M TIpoliecc. 3apokIeHUE CEIeKIIUU U JOMECTHKAIUs. YYeHne
H.W. BaBumoBa 0 ueHTpax MPOUCXOXKACHHUS M MHOrooOpas3usi KyJIbTYPHBIX
pacteHuid. LleHTpbl NPOUCXOXKIEHUs JOMAIIHUX >KUBOTHBIX. CopT, mopoja,

mTaMM

CoBpeMeHHbIE METOJbl CeNeKUMU. MacCcoBbIi M HHIUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM DPACTEHUM U KUBOTHBIX. OLlEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpeuiuBaHue — HMHOpuAMHr. Yucrasg ymHus. CKpeluMBaHUE YHUCTBIX JIMHUH.
I'etepo3uc, win rubpuanas cuina. HepoacTBeHHoe ckpelyBaHue — ayTOpHIANHI.
Otnanénnas rubpunmszauus u e€ ycnexu. VICKycCTBEHHBbI MyTareHe3 u
IIOJIyYEHUE TOJUILIONAOB. JIOCTHIKEHMsI CEJIEKIUMM PACTEHWM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

buorexHonoruss Kak oTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepus. OTalbl
co3nanus pexkomOuHantHoM JIHK u Ttpancrennsix opranusmoB. Kierounas
nHxeHepus. Kinerounsle KyabTypbl. MUKPOKIIOHAJIbHOE Pa3MHOKEHNUE PACTEHUH.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkojorudeckue U dthyeckue  npobimembl. I['MO  —  reHeTuyecku

MOHH(bHHHpOBaHHBIC OpraHu3Mbl

11 KJIACC

Kona

11

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DOBOJIIOLIMOHHAs OUOJIOTUS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Bomouuu.  [laneoHTosmorndyeckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MAJIEOHTOJOTMYECKOW JIETONHUCH, MepexoiHble (HOPMBI.
buoreorpapudeckue: cxoncTBo U pazinuuue hayH u Gprop MaTEpUKOB U OCTPOBOB.
DOMOpHooruueckue: CXOACTBAa U pa3iuuus 5SMOPHOHOB pa3HbIX BHUJIOB
MI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJIOTHMYHBIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y Bcex

OpraHu3MoOB
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1.3

14

1.5

2.1

2.2

2.3

2.4

OpomonnonHas teopust Y. Jlapsuna. IIpeanocbuikyu BOSHUKHOBEHMSI JapBUHU3MA.
JIBMIKYIIME CUITBI BOJIIOLIMU BUAOB 10 JIapBUHY (M30BITOUHOE Pa3MHOXKEHUE NIPU
OIPaHUYECHHOCTH PECypCcOB, HEONpeAenEéHHas HM3MEHYMBOCTh, Ooprba 3a

CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

Cunrernueckass Teopust HBomoiud  (CTD) u  OCHOBHBIE €€ TIOJIOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIUA

JBmwxymne cuibl ((hakTophl) 3BOJIONUM BUAOB B TMpupoae. MyTanMoOHHBIN
nporecc U KOMOMHATHBHAS HM3MEHYMBOCTH. llomyssiiMOHHBIE BOJIHBI M Apeid
reHoB. M3omsiuus u murpanus. EcrecTBeHHbI oTO0p — Hampaisitouuii pakrop
sBoJHOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3yibTaT dBoitouuu. [Ipumepst
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(o3bl U UAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BUI00OPAa30BaHUSA:

reorpa(bnquI(oe, 3KOJOTH4Y€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 9BOJIFOIIUHN: @HHGTH‘ICCK&H, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoOLUN
BosHukHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

JloHayyHble TIpEeACTABICHUS O 3apOXKIACHUM Ku3HU. HayuHble THUNOTE3BI
BO3HUKHOBEHHUS >KH3HM Ha 3emiie: a0MoreHe3 W MaHCIepMUs. XUMHYCCKas
3BOJIOLHUS. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMHUYECKON 3BOJIOLIMH.
Hauanpabie stanel Guosorumdeckoit spomtonuu. ['mmoresa PHK-mupa. Tlepsoie

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

PasButue xu3zHu Ha 3emsie mo spam u nepuojam. Kartapxeil. Apxelickas u
nporepo3oickas dpel. [lameosolickas spa u e€ mepuoaAbl: KEMOPHUHCKHIA,
OpAOBUKCKUH, CHUIYPUHCKUH, JEBOHCKHMM, KaMEHHOYIOJIbHBIM, IE€PMCKHM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaitno3oiickas 3pa 1 €€ nepro/Ibl: MajJeoreHOBbIi, HEOr€HOBBIN, AaHTPOIIOT€HOBBIMN.
XapakTepucTuKa KIMMaTra M TEOJOTHYECKUX IMporieccoB. OCHOBHBIE ATalbl
HBOJIIOIIMM PACTUTENBHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH H

KUBOTHBIX. [losiBIeHME, paclBET M BRIMUPAHHE TPYIII KUBBIX OPTraHU3MOB
Cucrema OpraHM4eckoro MHupa Kak OTpakeHue »dBojonuu. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB

DBOJIIOLMS 4YeNIOBEKa. AHTPOMOJIOTHUSI Kak HayKka. Pa3BuThe mpeacTaBieHHl O
MPOUCXOXKJACHUHM dYelloBeKa. MeTonbl m3ydeHus aHTpornorene3a. CxoacTtBa u

pasjinuus 4CJIOBCKA U KUBOTHBIX. CucreMaTH4eCcKOoE IOJI0KESHHIE YSTI0BEKA.
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JBmwxyume cuibl (pakropsl) aHTponorenesa. HacnencrBeHHass ”3MEHYMBOCTD U
ecTecTBeHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 KWU3HHW, HW3TOTOBJICHUE OPYAHI

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUM M BETBU SBOJIOLMH YEJIOBEKA: aBCTpajonuTeku, YemoBek
yMenbid, YenoBek mnpsAMoxoisamuid, YenoBek HeaHAEpTAIbCKHM, YenoBek
pasyMHbIii. Haxogku MCKOMaeMblX OCTAHKOB, BpeMsl CYILIECTBOBAaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIleouIHasl (eBpa3uiickast),
HErpo-aBCTPaJIOUIHAsS (3xBaTOpHANIbHASA), MOHTOJIOUAHAS (asmarcko-
amepHuKaHckas). UepTbl IpUCOCOOIEHHOCTH MIPEICTaBUTENIEH YETOBEUECKUX pac

K YCIIOBHSIM CYLIECTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kpurtuka pacuzma
OpranusMbl 1 OKpyXkKatrouias cpeaa
Okosiorusi Kak Hayka. 3aJadd U pasfeibl dKONOruu. MeToabl 9KOJIOTMYecKUX

UCClIeIoBaHUM. DKoorndeckoe MupoBos3peHue. Cpelibl 0OUTaHHUs OPraHU3MOB!

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPIraHU3MCHHAA

Okonorudeckne  (aktopel. Krnaccuduxamms — skojmormdyeckux — (HaKTOPOB:
abnornyeckne, OWMOTHYECKHE W AHTPOIOTeHHbIE. J[eHCTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

AOunorudeckue (GaKToOphl: CBET, TeMIeparypa, BiIaXHOCTb. doromepromusm.
[Ipucniocobnennss OpraHU3MOB K  JCHCTBUIO  a0MOTHYECKUX  (PaKTOPOB.

buonornueckue PUTMBI

buotnueckue Qaxtopbl. Bumel OnoTmdeckux B3aUMOJEHCTBUI: KOHKYpEHLUS,
XHUIIHWYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCANIM3M, HeiTpaiu3M. 3HaueHHe  OUMOTHYECKHUX

B3aMMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX
DKOJIOTUYECKHE  XAapaKTepUCTHKH  momyisnud.  OCHOBHBIE — ITOKa3aTesH
MOMYJISALUN: YUCIEHHOCTh, IUIOTHOCTh, POXKJAEMOCTb, CMEPTHOCTb, NPHPOCT,
Murpanus. J[nHaMuKa YUCICHHOCTH OIS U €€ PeTyIIsIis

Coo0b1iecTBa U 3KOJIOrMYECKHE CUCTEMBI

CoobmiecTBO OpraHu3mMoB — OuoneHno3. CTpyKTypbl OMOIIEHO3a: BHUIOBaf,
MPOCTpAaHCTBeHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBs3U B
OuoreHos3e

Okonornyeckue cucrteMbl (9kocuctemsl). Ilonstue 00 oskocucreme H

6I/IOFGOHGHO36. GDYHKHI/IOHZU'II)HBIG KOMITOHCHTBI JKOCHUCTEMBI: IMPOAYLUCHTEI,
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KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (TumIeBbIe) YPOBHH OKOCHUCTEMBI. [luIeBble Iiemu W CETH.
OcHOBHBIE TIOKa3aTelid SKOCHUCTEMbI: Omomacca, MPOIYKIHUsA. DKOJIOTHYECKUE
MUPaMUIbL: TPOAYKIMH, YHCICHHOCTH, OuoMacchl. CBOHCTBa 3KOCUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUS, pa3Butue. Cykieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL. YpOO3IKOCHCTEMBI.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak QakTop ycTOWYMBOCTH d3KocucteM. CoxpaHeHue

OHMOJIOrMYecKOoro pa3Hoodpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owuocdepe. ['paHuibl, coctaB U CTPYKTypa
ounocdepsl. XKuBoe BemectBo U ero ¢yaknuu. OcobGeHHOCTH OMOchepsl Kak
robanpHOM 3KOcHcTeMbl. J[MHaMuyeckoe paBHOBecue M oOOpaTHas CBSA3b B
onocepe. KpyroBopoTsl BemecTB W OMOTCOXMMHUYCCKUE ITUKIIBI JJICMCHTOB

(yrnepona, azora). 3oHaiabHOCTh OHochepsl. OCHOBHBIE OMOMBI CYIITU

UYenoBeuecTBO B Ouocdepe 3emun. AHTpONOreHHbIE HM3MEHEHUs B Ouocdepe.
I'moGasbHBIE YKOTOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHAIBHOTO  YOpPAaBIEHUS MPHUPOJHBIMH pecypcamMu M HX

UCI0JIb30BaHue. JlocTHKeHUs: OMOJIOTHH U OXpaHa MPUPOIbI



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Yuebnuk CuBornazoB B. U., Araponosa 1. b., 3axaposa E. T. O6mias 6uonorus
10 kmacc (6a30BbIi ypoBeHb) Yueonuk. 2018. U3parensctBo: M.: Jlpoda;
VYyebnuk CubornazoB B. U., Aradgonosa U. b., 3axaposa E. T. O61mast Ouonorus

11 kmacc (6a30BbIit ypoBeHb) YueOonuk. 2018. M3garensctBo: M.: JIpoda

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

 bonrosa 1.B. CoopHuk 3a1a4 1o o0111eil OMOJIOTHH SIS TIOCTYIAIOIINUX B BY3HI.
- M.: «Onukc 21 Bex» «Mup u oOpazoBanue», 2005;

* bu6anoreka IJOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

e Jlucrannmonnas mkoJa http://moodle.dist-368.ru/

» GenepanbHbIN EHTP HHGOPMAIIMOHHO — 00pa3oBaTeNbHBIX pecypcoB (PLINOP)
http://fcior.edu.ru

* Enunas komnekuus udposix oOpazoBaTenbHbix pecypcoB (EK) http://school-
collection.edu.ru

» Genepanbubiii mopran «Poccuiickoe oopazoBanue» http:// www.edu.ru

* Poccuiickuit 061eo0pa3zoBaTenbHbIi moptan http://www.school.edu.ru

» Genepanbubiii moptan « MHPOPMAIIMOHHO - KOMMYHUKAITMOHHBIE TEXHOJIOTHUH B
obOpazoBanum» http://www.ict.edu.ru

* Poccuiickuit mopran oTkpbITOro oopaszoBanus http://www.openet.edu.ru

* buommoTteka LOK https://lesson.edu.ru/lesson/5¢523154-8bfa-4fdf-bdf8-
fb62770d3862
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