fiBnaetca yactbto OOMN COO MBOY B(C)LL Nel

YTBEpXAeHO npukasom ot 27.08.2026r. Ne63/1-O4

PABOYAA NMPOTPAMMA MO BUONOIMNMU BA3A 10-11 KNACCbI

MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OIpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS ydyeOHOro mpenMera
«buonorus» cocraBmwim: KoHuenryaiaeHele nonoxkenns @OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€J€H, CcoAepk aHus, pe3yiabTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOIIMX LESIX U
IPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJI0KEHUS O crielupuke
Ovonoruu, €€ 3HAYEHWHW B TIO3HAHMM IHKUBOM MPUPOIABI U OOECIEUYECHHH
CYILIECTBOBAHHSI YEJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM IMOJIOKEHHSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMK IPOrpaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu A&t MpeICTaBICHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHHMs, BOCIUTAaHUSA M Pa3BUTHUS, OOYYAIOIIMXCS CPEACTBAMU Y4e€OHOTrO
npeamera «buonorus», onpenenser o0s13aTeNbHOE MPEIMETHOE COJIEP)KAHUE, €rO0
CTPYKTYpY, pacopeleieHue 1o pas3ieJaM W TeMaM, PEKOMEHIYEMYIO
NOCJIEI0BATEIBHOCTh U3yUEHHUsl YUEOHOTr0 MaTepuaia ¢ yuéToM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM 00pa30BaTEIbHOIO IPOLECca, BO3PACTHBIX
O0COOEHHOCTEHN 00yJarouXCsl.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM OOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBATEIbHON
NeATeTbHOCTH/YUeOHBIX JEUCTBUM OOYYaIOIMIMXCS TI0 OCBOCHHMIO COJCPIKAHUS
OMOJOTMYECKOro 00pa30BaHUsI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTH B HU3yYE€HHUU OWOJIOTHUH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SIKOJOTHYECKOTO MBILUICHUS, PEACTABICHUN O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKalolled MpUpOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIUX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B



TOM YHKcje: TMPOPUIAKTUKH HACJIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUs, 000CHOBAHUS HKOJIOTMUYECKH 1IEI€CO00Pa3HOTr0O
MOBEACHUS B OKPYXAIOUIEW NPUPOJHON CpeJle, aHaIU3a BIMSHUS XO3SMCTBEHHOU
NESATEILHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 9KOCHCTEM.
VYcunenue BHHMMaHHMS K TPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorus» NpoAMKTOBaHO HEOOXOAUMOCTBIO 00ECTIEUEHNS YCIOBUH JJIsl PEILICHHS
OJTHOM M3 aKTyaJIbHBIX 33]a4 IIKOJBHOTO OHMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanosiaraer (GpopMupoBaHue y oOydarouuxcsi ClOCOOHOCTH aJanTUPOBAThCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OnHa obOecnieunBaeT (OpMUpPOBAHHE Y OOYYaIOIIUXCA MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUS O KMBOM mpupoje, e€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOM OPIraHM3allMd WM HBOJIIOLUH, CO3IAET
yCIIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Mpupobl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
YKU3HH, DKOJIOTHYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JUIsl peLICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHus,  COLUAIM3ALNU
oOyuvaronuxcs. M3ydyenune 6uonorun odecneynBaeT yciaoBHs s (GOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IpECTaBICHUSAMHU U3 IPYTUX yU€OHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUH Y4eOHOro IpenMera
«buonorus» COCTaBUIM OCHOBY JMJiA ONpENENeHUsT MOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHMIO €ro COJAEpKaHUs, MPEACTaBICHHOT0O B IMporpamme Io
Ouonoruu.

Ot6op comepxkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO MOJXO0Jld, B COOTBETCTBUM C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHUSA, 3HAYUMBIE [JIS
dbopmupoBaHusi O00IIEH KyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IIOBEICHUE
YEeJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOIOrHUECKOro 00pa30BaHMsL.

CTpykTypupoBaHHe cOAepX)aHUs Y4yeOHOro Marepuaia B MPOrpaMMe IO
OMOJIOTUM OCYILIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00



OTIUYUTEIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHU3aIliu U
HBOJTIOIMHU. B COOTBETCTBHHM C 3THM B CTPYKType ydeOHOTO mpeamera «bromorus
BBIJICJICHBI CIICIYIONINE COAEpKaTeIbHbIe TUHUN: «bruonorus kak Hayka. MeToabl
HAay4YHOTO To3HaHUs», «KieTka kak Ouonorumdeckas cucremayn, «OpraHusm Kak
ouosioruyeckas cucremayn, «CucrtemMa M MHOrooOpasue OpPraHHYeCKOro MHpPay,
«OBOIOIHUS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOH TIPUPOABI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro npeameTa «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEUNBACTCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHU3AIMH, BBIIAOIIMXCA OTKPBHITUIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYarOIMIMXCS ITO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHaIM3a JAaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIUy;

CTAaHOBJICHHE Yy oOydJarommxcss oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OICHWBATH SBIICHUS OKPYIKAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYEHHBIX TIPH U3YUCHUN
OMOJIOTHH;

dbopmupoBaHre y OOydYaOMIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYECKOH JCSITCIIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YCJTIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOMIOICHUS ATHICCKHUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpBI, 1151 GOPMUPOBAHUS HAYUYHOT'O MHUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHNN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH NIOCJIEICTBUM CBOEU JEATEIBHOCTHU 110 OTHOLIEHUIO K OKPY’KAIOLIEN Cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIOJIGHHE MeEp MNPOQPHIAKTUKH
3a00JIeBaHUI.



B cucreme cpemnero oOmiero obOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM ypOBHE, BIISIETCS 00A3aTEIbHBIM YUEOHBIM TPEIMETOM.

Tak kak oOyuyeHHE MPOXOIUT B OYHO-3a04YHON U 3a04HON (opMe, TO YacTb
4acoB MAYT Ha CaMOCTOATENIbHOE oOyueHue. s u3ydeHus: OMojaorun Ha 6a30BOM
YPOBHE CpeJIHET0 00111ero 0opa3oBanust 0TBoAUTCS 68 yacoB: B 10 kiacce — 34, B 11
Kiacce — 34 Jaca.



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW NPUPOIbI (HAOII0OICHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

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

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HeszaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonormyeckue
GbyHKIIUU OEIKOB.



depMeHTBI — OMoJIoTHYecKHe KaTain3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIM
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Krnerka kak nenoctHas xuBas cucrema. OO01iye npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHMTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxxaenrne MUTOXOHIpUN U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

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

TpaHcIIOpPT BEMIECTB B KIIETKE.

JleMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PactipeeneHne XuMHUUECKUX 2JIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOBIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHBIN U reTepoTpodHbIii. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciersieHue BelecTB, BBbIICICHUE U
aKKyMYJIMPOBAaHUE YHEPTHHU B KJIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombs pubocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36ymutens CIIN/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Ctpoenne u >xuzHeHHbINH 1ukia Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUSI M  WHIUBUAYAJILHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
OcoOeHHOCTH CTpOeHUs SUIEKJIETOK M crepMaro3ouoB. Omiog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). Brusaue



CpeIbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTpPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. Moprana no clerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka mosa. XpoOMOCOMHOE ONpeAeieHne noya. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NPUYUHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IIMTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBanusy, «Menosy, « B3aumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJOBEKa», «I eHeTHka moijia», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KUBOTHBIX,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-hakTopay, «I'eHeTrka rpynn KpoBu», «MyTalMoHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurnbpugHoe ckpemuBanue», <«llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTari OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3ydyenune MoanpuKaIMOHHON U3MEHUYNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCX0XKACHUSI © MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
OTtnanénnast rubpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojyyeHue
MOJUIUIOUIOB. JJOCTHKEHUS CEJIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPIraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

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

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnonnus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble M NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerenscTBa HBomOIMU. [lameoHTONOrHMYECKHE: TOCIEI0BATEILHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXHUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTeH y BceX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl U HAUOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBoinonusi. PopMbl  HBONIONUU:  (pUIIeTHYECKas, JIMBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHne OT HeCleUHaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYMBOCTB», «Apomopdo3by, «Unumoamantaumm», «OO0ImIas aereHepanus,
«/IBmkymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIIPaBICHUS 3BOJIIOLUNY, 0O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XpOMOCOMY, BIIAKHBIEC IIpernapartsl «PazButre HacekoMoro», «Pazpurtue JISTymkmy,
MuKponpenapar «/Ipozoduna» (Hopma, MyTanuu GopMbI KPbUIBEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlabGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHble TpPEACTaBICHUS O 3apOXKJICHHM XW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW IBOMIOINH. HauanpHbIe STansl
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [TosiBNIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak oOTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, Yemoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMsS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KIeTKay,
«IIpokapuoTnueckas kiertka», «CoBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJIOBeKa», «/lpeBHenmue moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpY:Kaomias cpeaa.



DKOJIOrHs Kak HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI /Al CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsius.

JdeMoHCTpPauu:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusmoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISINU UHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHnas paborta Ne 4. «BrnusiHre cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckas padbota Ne 2. «Iloncy€T nI0THOCTH NOMYSUUNA pa3HbIX BUJIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cucrembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3KocucTeMbl. [TumeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelld KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MHPAMMIIbI:



NPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa YycToiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIpPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHus: OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBay, «llenmu nutanusy, «IKoJIOTHUECKas TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOITOTEHHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHHUKHU 3arPS3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®akTopel  gerpamaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTophI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «kKpyroBopot azora B mpupoze».

O6opynoBanue: Mojenb-anmukanus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUUA PACTEHUIN U dKUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM TpynnaM oJHoro suaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSAEMbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOCHUS OOyYalOIIMMHUCA TporpaMM CpeAaHero oOiiero  0oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWYhe MOTHUBAIMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTaHOBKAaMH, NPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJICAUIO U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBKEHHS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH mepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM SI3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKOCUCTEM, Orochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUYECKOMN JEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEYECTBa, IIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOiIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKPYXAlOIIer0o MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHMsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JeHCTBUA (MIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJSTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaau3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEeJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSX pPeajbHOTO, BAPTYaTbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX MPEIMETOB;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEUICHUU KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIOJIb30BaTh pPa3jMyYHble BUABI JESATENBHOCTH IO IOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, NPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLMSIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

dbopMUPOBATh HAYYHBIM TUI MBIIUICHHUS, BIAeTh HAYYHOH TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOM
JESITEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PelIeHNUs, HAXOJUTh apTyMEHThI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUIeHHs 3a7aud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IEJICHAINIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTHYECKYHO 00JaCTH
KU3HEIEATEeIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJICH, MpeJjlaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIbI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
Ounonornyeckon HHPpopMaluu (CXeMbl, rpapuKu, IMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIUCKYCCUM TIO CYIIECTBY 0OCyXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH pelIeHnH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUS TNPOOJIEeM U UX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEOUTUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIllUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



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

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl OcBoeHUsi mporpaMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTtas (CamMoOperyJisiius), YypOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKCHUS KyJIbTYpHBIX pacTenuil H. 1. BaBuiiosa), onpenensiTe rpaHULibl KX
NPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOAMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAONIIOIEHNE U
ONMCAHME XKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWUM, OpraHu3alys U IIPOBEICHHE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3b], BBISIBJIEHUE 3aBUCUMOCTH
MEXKIy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX pPE3YyJIbTaTOB,



UCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUI U 3aKOHOB, YMEHHUE JI€1aTh BHIBOJIBI
Ha OCHOBAHHH TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JIOICH, COOII0IEHUSI HOPM IPaMOTHOTO TTOBEJICHHUS B OKpY KaroIIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCUHUCKHUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHuEe OMOIOTHYECKUX TEPMUHOB U TIOHATUHN: BUJI,
HOMYJISIIKSL, TEHO(OH[, 3BOJIONUSA, ABWXKYIIHME CHIBl ((PaKTOpBI) HBOIIOLHUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEITUYMHAMHU, OOBICHEHHE TMOJYUYCHHBIX pPE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TCOPUH M 3aKOHOB, YMECHHE JI€JaTh BBIBOJIBI
HA OCHOBAHHH TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHUCTEMaxX, AHTPOINOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JIOCH, COOI0IEHUS] HOPM IPAaMOTHOTO TOBEJICHHUS B OKpY KaroIIen
NPUPOJTHON cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 ngg;ﬁfgsaoggﬁ £416292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEILHOCTD [UICTRI https://m.edso0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 3 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



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

11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bu6nmoreka [IOK
1 1
IBOOUKONHA BHONOTHA o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1
Opranu3MEL H OKpyRIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f4lcc74
bubnuoreka [{OK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 95

I[TPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutposbubie IIpakTnueckue A p
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus B cucteme HayK. 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozpl MO3HAHKS )KHBOM
npupojsl. [IpakTrdeckas padora
2 NI: lp«II/[Icr[onI;OBaHHe a?.l?quHx 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METO/IOB MPY U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, 1 bubmmoreka IIOK
IIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boxa 1 bu6mmoteka IIOK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

https://m.edso0.ru/863e6870



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

bubnunorexa LIOK

8 Hywrentiosbie knenotel. AT® https://m.edso0o.ru/863e6d5¢c
9 Hcropust 1 MeTObI U3yUYEHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas paborta No 2
«/3yuenue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
bubnunoreka LIOK
12 (JOMeH BEIECTB M META0OMH3M https://m.edso00.ru/863e766¢
bubmmoteka IIOK
13 dotocres. XemocHrres https://m.edso00.ru/863e7c98
. bubmuoreka [IOK
14 dmeprerureckiii oomen https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuoreka [IOK
«HaOmrotenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocunTe3 Oenka bubmmorexa TIOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HH — Bbu6mmoteka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bub6numoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopnast padora Ne 4 05 bubnnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
29 NunuBuayaneHOE pa3sBuTHe bubnuoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
['eneTnka — Hayka o
23 HACJIEJICTBEHHOCTH U bubmmorexa [JOK
8 https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE brbmmorexa [TOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKPEIINBAHNE.
25 23121K0H iejaBHcmforIg bubmorexa LOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubmmoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.ru/863e8c60



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

CKPEILIMBAHUA y IPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpENapaTax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [IOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBO»

HacnencrBenHas N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHanMM3 MyTanui y Apo30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIapaTax»

bubmuoreka [{OK

30 Tenernia esobera 1 https://m.edso0.ru/863e8d78
PesepBHsIit ypok. O600111eH1E 10

31 teme «HacnencTBeHHOCT 1 1
U3MEHYMBOCTH OPTAHU3MOB)

bu6nmorexa LIOK

32 Cenekums kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 bubnmorexa LIOK
PaCTEHUI U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak oTpacib 1 bubnuotexa [JOK
NPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUECHHS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTraBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Miricpoogosrorus L https://m.edsoo.ru/863e9cle
[Tomynsus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB 110
MOpP(}OIOrHuIecKOMy KPUTEPHIO»
5 JIBroKyLIye cuisl (3J€EMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTsl 3BOTIONNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepa»
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

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



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

HeoOpaTtumocTs 3BoOIIONNN

Uctopus xxu3nu Ha 3emiie U

10 N
METO/]Ibl €€ U3YUECHHUS
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o spam bubmmoreka [JOK
U [IepUoJIaMm https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOLMH
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX )
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpPraHn4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOIOIMS YETI0BEKa bubmmnoreka HOK
(anTpoOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBrokyiue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubmmnoreka HOK
aJlanTaluu 4YeJI0BeKa https://m.eds00.ru/863eaea?2
PesepBHbIit ypok. O60011eHre o
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubnunoreka LIOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopodonoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlabopaTopHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOMYJISIIMI pa3HbIX BUOB
pacTeHun»

25 Coob1ecTBa OpraHu3MOB — bubmuoreka [IOK
OMOIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubnuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [{OK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 IIpuponnbie 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHME TIPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IeHHE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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

Ne
/o

IMMOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC (3aouHbIe)

Tema ypoka

buosorus B cucreme
HayK.

MeTtob1 T03HaHUS
YKUBOU IIPUPOLBL.
IIpaxTrueckas
pabota Ne 1
«Hcnonp3oBanue
Pa3IMYHbIX METOJIOB
MIPU U3YUYECHHUH
OMOJIOTMYECKUX
00BEKTOBY

KoanuectBo yacos BCEI'O

Yacsl,
OTBeJEeHHbIE
Ha U3y4YeHHe
B KJacce

qaCLI, OTBCACHHbIC
Ha CaMOCTOATEC/IBHOC

KonTposbHbie
u3ydyeHue

padoThbI

IIpakTHyec
KHe
padoThbI

0.5

JlaTa
U3yuyeHus

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

bubmuoreka [{OK
https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a

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

buonornueckue
CHUCTEMBI, MPOIIECCHI
U UX U3yYECHHE

bubnunorexa LIOK
https://m.edso0.ru/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

XUMHUYECKUN COCTaB

4 KkieTku. Boga u bubmorexa [IOK
https://m.edso0.ru/863e674e
MUHEpaJIbHBIC COJTH
5 benku. CoctaB u bubmuorexa [IOK
CTpOCHHE OEJIKOB https://m.eds00.ru/863e6b72
depMeHTBl —
OMOJIOTHYECKHUE
KaTaJanu3aTophl.
JlaGopaTopnas
pabora Ne 1
6 «M3yuenune 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/863e6b72
KaTaJIUTHYECKOMN
AKTUBHOCTH
dhepmeHTOB (Ha
MIPUMEPE aMHJIa3hI
WJTU KaTajasbl)»
bu6nmorexa LIOK
! YriteBozL. Jirm et https://m.eds00.ru/863e6870
3 HyxienHnoBbie bubmmnoreka HOK
KuciaoTel. ATD https://m.eds00.ru/863e6d5c
Hctopus u meToasl
9 W3YYECHHUSI KIIETKU. bubmorexa [TOK
https://m.eds00.ru/863e6e88
Krnerounas Teopust
Kierka xak
10 LIEJIOCTHAS KUBAs
cucreMa
Crpoenue bu6muoreka [JOK
11 9YKapHUOTHIECKOM 0.5 https://m.eds00.ru/863e6ff0
KJICTKH. https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

JlaGopaTopHnas
paborta Ne 2
«M3yuenue crpoeHus
KJIETOK PacTEHUM,
KUBOTHBIX, TPUOOB U
OakTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpernaparax u
WX OITUCAHHEC)»

12 OOMeH BelIeCcTB UiIn bubmuoreka [{OK
MeTaboIu3M https://m.eds00.ru/863e766¢
13 dortocHuHTE3. bubnunoreka LIOK
XeMOCHHTE3 https://m.eds00.ru/863e7c98
DOHepreTu4ecKuii Bu6mmoteka [IOK
14
obmeH https://m.edso0.ru/863e7aae
JKU3HeHHBIN TUKIT
KJIETKH. [lenenne
KJIeTKH. MuTO3.
JlaboparopHnast
15 paborta Ne 3 05 bubmuorexa [IOK
«Habmronenue https://m.edsoo.ru/863e7dc4
MHTO3a B KJICTKaX
KOHYHKA KOpEIIKa
JyKa Ha TOTOBBIX
MUKpOTIpeIiapaTax»
buocunTes Oenka.
but6mmoreka [IOK
16 Peakuusa marpuyHoro

CHHTC3a

https://m.edso00.ru/863e796e



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

17 Tpancusus — bubmmoteka LIOK
OnocuHTEe3 OenKa https://m.eds00.ru/863e796e
HexneTounsie

18 (OPMBI AKH3HH — bub6numoreka [IOK

https://m.edso0.ru/863e7540
BUPYCHI
dopmbl bubmmoreka [JOK

19 Pa3MHOKECHHUS https://m.eds00.ru/863e81b6

OpraHu3MoOB https://m.edso0.ru/863e831e
. bubnuoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
ObpazoBanue u
pa3BUTHE TIOJIOBBIX
KJICTOK.

O110,10TBOpPEHHE.

21 Jlaboparopuast 05 bubmmoreka [JOK
pabota Ne 4 https://m.eds00.ru/863e81b6
«M3ydenue crpoeHus
TTOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpenaparax»

o | Lommnjams uommorexa LIOK

https://m.edso0.ru/863e8436
OpPraHHU3MOB
I'eneTnka — Hayka o
23 HACJICACTBEHHOCTH 1 bubmorexa HOK
https://m.edso0.ru/863e86f2
N3MCHYHNBOCTHU
3aKOHOMEPHOCTH
bu6nunoteka LIOK
24 HaCJIeIOBaHUS

MIPU3HAKOB.

https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

Mounorubpumanoe
CKpELIBaHHE

25

JurubpunHoe

CKpelIuBaHue. 3aKoH

HC3aBUCHUMOTI'O
HacCJICJO0BaHUsA
IIPpU3HAKOB

bubnunoreka LIOK
https://m.edso0.ru/863e89a4

26

CuennenHoe
HacJleIOBaHHE
MIPHU3HAKOB.
JlaGopaTopnas
pabota Ne 5
«3yuenne
pE3yNIbTaToOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBI HA
TOTOBBIX
MUKpOTpenaparax»

0.5

bubnunoreka LIOK
https://m.edso0.ru/863e8c60

27

T'eneTuka nona.
Hacnenosanue
MIPU3HAKOB,

CHCIIVICHHBIX C ITOJIOM

bu6nmorexa LIOK
https://m.eds00.ru/863e8c60

28

M3MEHYNBOCTS.
Henacnencreennas
H3MEHYHUBOCTb.
JlaGoparopHas
paborta Ne 6.

0.5

bubnunorexa LIOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

N3yuenne
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH,
IIOCTPOEHHUE
BAPUALIMOHHOTIO psaa
Y BapUalMOHHOU
KpPUBOW»
HacnencrBennas
U3MEHYUBOCTb.
JlaGopaTopHas
pabora Ne 7.
«AHnanu3 MyTtanui y
Ipo30(uIIBl Ha
TOTOBBIX
MHUKpOIIpenaparax»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

bubmmoreka IIOK
https://m.edso0.ru/863e8d78

31

PesepBHbIit ypok.
O06o001enue Mo TeMe
«HacmencTBeHHOCTD
1 U3MEHUYHNBOCTD
OpraHUu3MOB)

32

33

Cenexuus Kak HayKa
1 TIpOIIeCC

MeTtoabl u
JOCTHOKCHHS
CEJIEKIIUU PACTEHHI 1
JKMBOTHBIX

bu6nunorexa LIOK
https://m.edso0.ru/863e9214

bubnmorexa LIOK
https://m.edso0.ru/863e9214



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

buorexHonorusa xak

34 OTDACIE bubnunoreka LIOK
p https://m.eds00.ru/863e9336
MIPOM3BOJICTBA
OBILIEE KOJIMYECTBO BCETI'O 34( 17
YACOB I10 ITPOT'PAMME 17)



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

11 KJIACC (3aounbie)

KoangecTBO 4acoB Bcero

Yacel, Yacsl, DJIeKTPOHHbIE
> Tema ypoka OTBEICHIBIC OTBEICHIBIC HA KonrTpoabubie IIpakTHueckue Aara i ponnie
n/n Ha M3y4YeHHE B CaMoOCTOSITEILHOE u3ydyeHHus  oOpasoBaTe/bHbIE
padoThbI padoThbI
KJacce u3ydyeHue pecypcnl

1 OBOIIOIUS U 1 bubnunoreka LIOK
METO/IbI €€ U3y4YECHHUS https://m.edsoo.ru/863ea20e
Hcropus pasButus 1

2 npeAcTaBiICHUN 00 Bubmorexa IOK

https://m.edsoo.ru/863e9570
3BOJIIOLUN
1 bubnunoreka LIOK

3 Mutipoopomors https://m.edsoo.ru/863e9cle
[TomyAnus kak
aJeMeHTapHast
eAMHUIA BUTA U
SBOJIIOLIUH.

4 JlaGopatopHas 1 05 bubmmnorexka HOK
pabota Ne 1 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB
o
MOP(OJIOTHIECKOMY
KPUTEPHUIO)

BIDKYIIUC CUJIBI 1
5 gHeMZITFapHHe bubmuoreka [IOK
https://m.edsoo.ru/863e9da4
(haKkTOpBI) SBOTIOINH



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

EcrectBeHHbIi
otOop u ero GopMbl

bubnunoreka LIOK
https://m.edso0.ru/863e9ed0

Pesynprarsl
HBOJIIOIUH:
MPUCTIOCOOTICHHOCTD
OpPraHu3MOB U
BU000pa30BaHUeE.
JlaGopaTtopHas
pabota Ne 2
«Omnucanue
PUCTIOCOOICHHOCTH
opraHusma u e€
OTHOCHUTEIIHOTO
XapaxkTepa»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863e9fde

HampaBnenus u
My TH
MAaKpO3BOJIFOLIHHA
HeoOpatumocts
SBOJTIOLUU

bubnuoreka [{OK
https://m.edsoo.ru/863e9cle

10

Hcropus xxu3Hn Ha
3eMile 1 METOIBI €€
M3y4YeHUs

11

12

I'mmroTe3sr
MIPOUCXOKACHUS
JKU3HH Ha 3eMiie
PasButHe xn3HU Ha

3emJie O 3paM U
nepuoaam

bu6nunorexa LIOK
https://m.edso0.ru/863ea5a6

bubnunorexa LIOK
https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

13

OcHOBHBIE 3Tarbl
HBOJIIOLIUU
pPacTUTEIHHOTO U
KUBOTHOT'O MUDA.
[IpakTuueckas
pabora Ne 1
«M3yuenune
HCKOIIAEMBIX
OCTAaTKOB PACTCHUI
Y )KHBOTHBIX B
KOJUTCKIIUSX )

0.5

bub6numoreka [IOK

https://m.edsoo.ru/863ea8bc

14

CoBpeMeHHas
cucrema
OpPraHHYECKOTO
Mupa

bubnunoreka LIOK

https://m.edsoo.ru/863ea48e

15

16

17

DBOJIOIMS YeIoBeKa
(arTpOmOTEHE3)
JIBUKYILHAE CUIIBI

(paxropsr)
aHTpoOIIOreHe3a

OCHOBHBIE CTagUNA
SBOJIIOLIMHU YEJIOBEKA

bubnunorexa LIOK

https://m.edsoo.ru/863eac2c

bu6nmorexa LIOK

https://m.edsoo.ru/863ead44

18

19

Yenoseueckue packl
Y IPUPOJIHBIE
ajlanTanuy 4eJoBeKa
PesepBHBIil ypOK.
O060061eHue 0 TeEME
«Bo3HHKHOBEHUE U

bu6nunorexa LIOK

https://m.edso0.ru/863eaea?



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

paanTne JKHU3HH Ha
3emie»n

20

21

DKOJIOrus Kak HayKa
Cpensl oOuTanus u
IKOJIOTHYECKUE
(hakTopsI

bubnunorexa LIOK
https://m.edsoo.ru/863eafec

22

AOGuotnueckue
(hakTopHI.
JlaGopaTopHas
pabora Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH
pacTeHui U3 pasHbIX
MECT OOUTAHHSI.
JlaGopaTopHnas
paborta Ne 4.
«BnusiHue cBeta Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeycay

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863eb10e

23

buornueckne
(bakTopbI

bu6mmoteka IIOK
https://m.edso0.ru/863eb348

24

OKOJIOTUYECKHE
XapaKTEPUCTHKU
MOy JISIIAH.
[IpakTrueckas
pabota Ne 2
«ITogcuér
IUIOTHOCTHU

0.5



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

MONYJIALMM pa3sHbIX
BHJIOB PACTCHUI»

25

26

27

Coo0mecTBa
OpPraHU3MOB —
OHOIIEHO3

DKOJIOTUYECKHE
CUCTEMBI
(3K0CcHCTEMBI)

OcCHOBHEBIE
IMOKAa3aTelIn
9KOCHUCTEMEL.
ODKOJIOTHYECKHE
MUPAMU/IBI.
CsoiicTBa
DKOCHCTEM.
Cykueccust

bub6numoreka [IOK

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

bub6numoreka [IOK

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

bubmuoreka [{OK

https://m.edsoo.ru/863eb5fa

28

29

IIpuponusie
9KOCHCTEMBI

AHTpOHOFeHHHe
9KOCHCTCMbI

30

buochepa —
rio0aapHas
YKOCHUCTEMA 3eMITH

bu6mmoteka IIOK

https://m.edso0.ru/863ebh5e

31

32

3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
o6uocdepsl
YenoBeyecTBo B
ouochepe 3emnu

bubnmorexa LIOK

https://m.edsoo0.ru/863ebd16



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

CocyI1iecTBOBaHUE 1
Y bubnunoreka LIOK

33 | mpupomsiu 0 hitps://m.edsoo.ru/863ebale

YeJI0BCUECCTBA

PesepBHbIil ypoOK.
Oo6o00mieHne TeMBbI

34 «CoobiiecTBa 1 1 1
JKOJIOTHUYECKUE
CHCTEMEI»
OBILIEE KOJIMYECTBO
YACOB I1O 17 17 1 2.5

[NPOTPAMME 34



https://m.edsoo.ru/863eba1e

Ipunoxenne Nel (nist 10 knacca (3aounasi gopma)

Ne | HazBaHue TeMbl, H3y4yaeMasi Koua-Bo | 3apanus, nposepsiionue
CaMOCTOATCIBHO qgacoB OCBOCHMC TCMbI
1 buonoruueckue cuctemsl, nporecchl v | 1 OrseTsl mocIte m.4
WX U3YYCHHUE
2 VYraesonsl. JIunuas: 1 OrtBerTsl octe 1.7-8
3 VicTopust 1 METO/IBI M3yYeHUs KICTKH. | 1 Coobuienne
Kiterounas reopust
4 Kierka xak uenocrHas >xuBas 1 Tabmuma «OpraHouap! KIETKI»
cucTema
S OOMeH BeleCTB WIM METa00INu3M 1 OtBetsl ocite m.21
6 DHepreTuyeckuii 00MeH 1 OtBeThI nOCIIE .22
7 Tpancisnus — OMocHHTE3 OellKa 1 OtBeTHI oCHe 1m.25
8 DopMbI pa3MHOKCHHSI OPTaHU3MOB 1 Kpoccsopn
9 NunuBuyansHOE pa3BUTHE 1 Tabnuia «Pa3BuTHe opraHu3mMa
OpPraHU3MOB
10 | BakOHOMEpPHOCTH HACIICIOBAHUS 1 Coobmienne
pHU3HAKOB. MOHOTHOPUIHOE
CKpEIMBAHHE
11 | I'eneruka nona. HacinemoBanue 1 Kpoccropa
NPU3HAKOB, CIEIUICHHBIX C TIOJIOM
12 Meiio3 1 Kpoccropa
13 Pe3sepBHbIii ypok. O600IIEHUE 10 1 Kpoccropn
teme «HacencTBeHHOCTD U
U3MEHYHUBOCTh OPTaHU3MOBY
14 Cenexnus Kak HayKa ¥ polecc 1 CooOuienne
15 MeTobl U JOCTHKEHHUS CEIEKITHHI 1 Kpoccsopa
pacTeHUil U KUBOTHBIX
16 broTexHoorNs Kak oTpacib 1 Coobuienne
IPOM3BOJICTBA
17 I'eHeTHKa YeIOBEKA 1 Coo01enue




Hpuioxenune Ne2 (nis 11 kiacca (3aounas popma)

Ne | Ha3zBaHmue TemMbl, H3y4yaemMasi Koua-Bo | 3aganus, nposepsironue
CaMOCTOATEJIBbHO qacoB O0CBOCHHE TEMBI
1 Hcropus pa3BuThs NpeACcTaBICHUN 1 Kpoccsopa
00 3BOJIIOLUHT
2 MHUKPO3BOJTFOIIHS 1 Coobuienne
3 JIBHOKyIIHe CUIIBI (3JIeMEHTapHbIC 1 Otsetsl mocrie 1112
(haKTOPHI) IBOTIOIHH
4 EctecTBeHHBII 0TOOD M ero hopMbl 1 Otsetsl nocsie 11.13
5 HeoOpaTuMocCTh 3BOJIIOLIUH 1 Otserbl mocsie .15
6 ['umoTe3pl MPOUCXOKICHHS KU3HK HAa | 1 CoobuieHne
3emiie
7 CoBpeMeHHas ciucTeMa opranuyeckoro | 1 Kpoccsopa
MHpa
8 JBmokytiue cuibl (paKkTopsl) 1 Kpoccropa
AHTPOIIOreHe3a
9 YenoBeueckre pachl U IPUPOTHBIC 1 Kpoccropn
aJlanTaluy YeI0oBeKa
10 PesepBusiii ypok. O600mIeH e 110 1 Coobuienue
TeMe « BOBHUKHOBEHHE U PA3BUTHE
KU3HU Ha 3emiie»
11 | buornueckue hakToOpsl 1 Otsets! nocure 1m.21
12 CooOriecTBa OpraHMu3MOB — 1 Kpoccropn
OMOIICHO3
13 DKOJIOTUYECKHE CHCTEMBI 1 Cobuienue
(3KOCcHCTEMBI)
14 AHTPONOTeHHBIC YKOCUCTEMBI 1 Coobuienune
15 Bbruocdepa — rmobanpHas 1 Otsetsl nocuie 1m.24
IKOCHCTEMa 3eMIIn
16 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 Otsersi mocse 11.30
ouochepsl
17 CocymiecTBOBaHUE IPUPOJIBI U 1 Coobuienune

YCJI0BCUCCTBA




Koauduxarop.

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJH OHOJOTHH B CHUCTEME
HAyYHOTO 3HAHWSA €CTECTBEHHBIX HayK, B (OPMUPOBAHHU
COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTHHBI MHUPA U HAy4YHOTO
MHUPOBO33PEHHUS; O BKJIQJ€ POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJOrMM; (PYHKIMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKAHHE OHOJIOTUYECKUX TEPMUHOB U
MOHSITUHN: KU3Hb, KJIETKA, OPTaHu3M; MeTa00IM3M (0OMEH BEIIECTB U
IpeBpallieHre YHEpPrun), roMeocTas (caMoperyssus), ypoBHEBas
OpraHu3alus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PENPOAYKIHS),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE

YMenue  u3narate ~ Ouonoruueckue — Teopud  (KJIETOYHAas,
XpOMOCOMHasi, MyTalniuonHas), 3akoHsl (I'. Mennens, T. Moprana,
H.JM. BaBwioBa) u yueHuss (0 ILEHTpax MHOrooopasuss u
NPOMCXOXKACHUS  KyJIbTypHbIX  pactenuit H.M.  BasuioBa),

OMpEACIIATh 'PaHUIBI UX IPUMECHHUMOCTH K )KMBBIM CUCTCMaM

YMeHue BiageTb METOJaMM HAy4YHOTO TIO3HAaHUS B OHOJOTHH
(HaOro/IeHNe W OMMCAHME JKUBBIX CHCTEM, IPOIIECCOB WM SIBICHUH;
OpraHu3ansi M TpoBeleHHE OHOJOrMYeCKOro HSKCIEPHUMEHTa,
BBIIBJKEHNUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
U CCIIEy EMBIMU BEJIMYMHAMH, 00BsICHEHUE MOJIyYE€HHBIX
pe3yabTaTOB, WCIIOJNB30BAHHBIX HAY4YHBIX IOHATHUH, TEOpPUH U
3aKOHOB; yMEHHE JejaThb BBIBOJbI HAa OCHOBAaHUM IOJYyYEHHBIX

pE3yJIbTAaTOB)

10 KJIACC

Kon
NMpoBepPsiEeMOro
pe3yabTarta

1

2

3

4

5

YMeHHE BBIIEIATH CYLICCTBEHHBIC IIPU3HAKUM BUPYCOB, KIIETOK
MNPpOKapuoOT M 3IYKApUOT, OAHOKJICTOYHBIX W MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTHM TMPOIIECCOB OOMEHa BEIIECTB W
NpEeBpaIleHus] YHEPTUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO U

DHEPreTHYECKOro  OOMEeHa, XEeMOCHHTe3a, MHTO03a, Meio3a,




OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOI'0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOMW JKM3HM B IENMAX oOecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPY’KAIOLIUX JIIOJECH,
COOJIIOIGHUST HOPM TPaMOTHOTO TMOBEJICHUS B  OKpY>Karomiei
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHXKEHUI COBPEMEHHOH OHojJoruu U OWUOTEXHOJOTUH IS

paluOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUEC 3alda4dM HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB y OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opyaoBaHuEeM

YMeHne KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEPIKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX HCCIEOBaHUI B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 OGMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHSATHUHBIN arrapar OHoIoTHHn

11 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o011ero 06pa3oBaHus

CdopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHWOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTeCTBEHHBIX HAayK, B  (QOpPMHUPOBAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOU KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue pacKkphiBaTh COJACpKAHHE OWOIIOTUYECKUX TEPMHUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OHI, SBOIFOIMS, TBUKYIINAE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAaKTOphl,  DKOCUCTEMA,
OPOIYIEHThI,  KOHCYMEHTBI,  PEAyUEHTBI, IIeMH  IHUTAHUA,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeH03, brochepa

YMenue uznaratb OnoIOrHuecKue TeopuH (BOMIONMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIOIUHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoplieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HallpaBiieHHH U myTeit 3Bomonnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), omnpenensTh TPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa #HW IIPOBCIACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYUYCHHBIX
pPE3yJIbTaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTHP’I, TeOpI/Iﬁ n
3daKOHOB; YMCHHC [€JIaTb BBIBOAbI Ha OCHOBAHHUHU ITOJTYYCHHBIX

pE3yIbTATOB)

VYMeHue  BBIAEHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOTEOIeHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIepeHoca BEIIECTB W NOTOKAa JSHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBIE 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB M SIBJICHUH, IJIsI IPUHATHS MPAKTHUYECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX 0OECTICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEICHUS B  OKpY’Karomei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOAMMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

IIPUPOIONOIIB30BaAHUS




YMeHue pemaTh JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4d, COCTABIAThH

CXEMBbI [IEpEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (LENH MUTAaHUs)

YMeHue BBINIOMHATH Ja0OpaTOpHbIE W TMPaKTHUYECKUE paloThl,
coOmoaTh TpaBwiIa mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYYHbIE
3HAHUS U3 Pa3au4HbIX UCTOYHUKOB (CMMU, Hay4yHO-mOMyJsIpHBIC
MaTepHuaibl); paccMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOTIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UIUIO

YMmenue co3gaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIorun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 buonorus xak Hayka
11 buonorus — Hayka o »xwuBoi npupoze. Ponb Ouonoruu B popMupoBaHMM COBPEMEHHOM HayuyHOW KapTuHbI Mupa. Cucrema
' OMOJOrM4YEeCKUX HayK
12 Mertobl MO3HaHUS )KUBOM NPUPOBI (HAOI0eHNE, SKCIIEPUMEHT, OIIMCAHNE, U3MEepeHHe, KilacCu(uKalus, MOJSIMPOBaHHE,
CTaTUCTHUYECKasi 00paboTKa TaHHBIX)
2 JKuBble cucTeMBbl U UX OpraHu3aLus
2.1 JKuBble cucreMbl (0MOCHUCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoiicTBa GuocucTeM U UX pasHOOOpasue
99 YpoBHU OpraHuzaluu OUOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKHUM, KIIETOYHBIA, OPTraHU3MEHHBINW, MOMYJISIIMOHHO-BUIOBOM,
' HKOCUCTEMHBII, OnocepHbIit
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU
31 XVUMHYECKUH COCTaB KJIETKU. XUMHUYECKUE FIEMEHThI: MaKpO3JIEMEHThI, MUKpO3JieMeHThl. Bojia 1 MUHepasibHbIE BellecTBa.
' @OyHKUIMHU BOJbI 1 MUHEPAJIbHBIX BelleCTB B KieTke. [lonaepkanne ocMOTHYECKOro OaiaHca
benku. CoctaB u crpoeHue 0enkoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMEHHMblE aMUHOKHUCIIOTHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOM MOJEKybl (MepBUYHAs, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
3.2 CTPYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. bruonornueckue QpyHKIM OEIKOB.
®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢epMeHTa: aKTHBHBIM LEHTpP, cyOcTpaTHas CHELM(PHUUYHOCTD.
KogepmenTsl. Buramunsl. OTianuus pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB




VYrneBoasl: MOHOCaxapubl (IJIIOKO3a, pubo3a M J1e30KCHpuO03a), Aucaxapuisl (caxaposa, JaKTo3a) W IOJIMCaxapuibl

(xpaxmai, TJIMKOTeH, LIeNIi003a). buonornueckue GpyHKIMN YIIeBOAOB.

33 Jlunuael: Tpurauuepusl, crepouabl, Gochomunuasl. 'mapodunsHo-ruapodoOHbIe cBoiicTBa. buonornueckue ¢GyHKIUU
aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB U JTUMUA0B KaK HCTOYHUKOB SHEPTUU
3.4 Hyxnennoseie kucinotel: JJTHK u PHK. Hykineotuasr — MoHOMEpBI HYKJIEMHOBBIX KHCIOT. CtpoeHue u ¢ynkuun JIHK.
' Crpoenne u pynkunu PHK. AT®: ctpoenne u GpyHKImu
3.5 [{utonorus — Hayka o kieTke. Kierounas teopus. MeTobl U3y4eHUs KIETOK
36 Knetka kak nenoctHas xuBas cucrema. O0Iue NMpu3HaKKM KJIETOK: 3aMKHYTasi Hapy>kHas meMOpana, monekynsl JJHK kak
' FeHEeTUYECKUH anmnapar, cucreMa CUHTe3a Oenka
37 Tunel KJIETOK: dyKapHOTHYecKass M Mpokapuoruyeckas. OcoOEHHOCTH CTPOCHUS MPOKApHOTHUECKOW kieTku. Kierounas
' cTeHka O6aktepuii. CTpoeHUe 3yKapruoTHIecKoi KiieTki. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHOW U TPUOHOMN KIICTKH
[loBepXHOCTHBIE CTPYKTYpPbI KJIIETOK — KJIETOUHAsl CTEHKA, INIMKOKAIMKC, X QyHKuMHU. [Inazmarnueckas MemOpana, e€ cBolcTBa
u ¢pynkuuu. Luromnasma u e€ opranouipl. OqHOMEMOPaHHBIE OPTaHOUIBI KIIETKHU: dHAoIuIa3MaTnueckas cetsb (JI1C), anmapar
3.8 I'onbmxu, mu3ocomsl. [loyaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHJpPHH, IUIacTHIbL. IIponcxokneHne MUTOXOHAPUI U
rwactua. Bunel mnactun. HememOpaHHbie OpraHOUAbI KIETKH: PUOOCOMBI, KIETOUYHBIM IIEHTP, PECHUYKHU, KTyTUKH. DyHKIIUN
OpraHoM0B KJIETKU. BKiroueHus
3.9 Anpo — perynsaTopHsblii HeHTp KiaeTku. CTpoeHue sijipa: siaepHas 000J04Ka, KapruoIia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI
3.10 TpaHCTIOPT BEIIECTB B KJIETKE
4 KuzHenesTenbHOCTh KIETKU
OOMeH BeliecTB, WU METa00IM3M. ACCUMIIIALNSA (TIJIACTUYECKUNA OOMEH) U TUCCUMMIISLINS (SHEPreTHYeCKUii oOMeH) — JBe
4.1 CTOPOHBI €AMHOIO Ipoliecca MeTadbonu3Ma. Tumbl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHsblif. Poiabs ¢pepmeHToB B
oOMEHe BEIIEeCTB U NPEBPAIIEHUU SHEPTHUH B KIIETKE
®otocunTe3. CBeToBas U TeMHOBast (as3bl poTocuHTesa. Peakiuu gotocunresa. ddpdexTuBHOCT HOoTOCHHTE3a. 3HAUECHUE
4.2 dorocunTe3a IS KU3HU Ha 3emuie. Bimsinue ycrnoBuii cpesibl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBILIEHHUS €r0 MPOAYKTUBHOCTH Y

KYJbTYPHBIX PACTEHUMN.




4.3

XemocuHTe3. XeMOCHUHTE3UPYIOIIUe OakTepun. 3HaUYCHUE XEMOCHUHTE3a JIJIsl ’KU3HHU Ha 3emMIie

OHeprerudyeckuii oOMeH B KjeTke. PaciiernsieHue BelIecTB, BBIACICHHWE U aKKyMYJUPOBAHUE SHEPTrUU B KIETKE. DTarbl
sHepreTuueckoro obmena. [nmukonm3. bpoxeHwe u ero Buibl. KHCIOpOJHOE OKHUCICHHE, WIH KJIETOYHOE JBIXaHHE.

O} PeKTUBHOCTH SHEPTreTHIECKOT0 0OMEHa

4.4

4.5

5.1

Peakuuu marpuunoro cunresa. I'enernueckas undopmanust u JAHK. Peanusauus renernueckoil nHpopManuu B KIIETKe.
I'eneTndeckuii Kox M ero cmoicTBa. TpaHckpumius — maTpuudblii cuHTe3 PHK. Tpancnsius — OuocunTes Oenka.

KoaupoBanue amuHokuciot. Pons pubocom B Onocunrtese Oenka

Hexnetounsie ¢opmbl xku3Hu — Bupychl. Mcropus otkpbitust BupycoB (.M. MBanoBckuii). OcoO€HHOCTH CTpOCHHS U
JKU3HEJEATENIbHOCTH BUPYCOB. bakrepuodaru. bone3nu pacreHuil, >)KUBOTHBIX U YENOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc

ummyHoiepunmra yenoseka (BUY) — Bozoyaurens CIIM/la. [Ipodunaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a00I€BaHUi
Pa3smHoOXeHue 1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB

KitetouHnslif 1uKII, WK )KU3HEHHBIA UK Ki1eTku. MHTepda3za u mutos. [Iponeccsl, nporekatouiye B unTepdase. Permkanus
— peakuust matpuuHoro cunre3a JIHK. Crtpoenue xpomocom. XpoMOCOMHBIM HabOp — KapuoTuil. JIUIUIOWIHBIN 1
rarIouHbII XpOMOCOMHBIE Habopbl. Xpomatusl. L{uTomornyeckne OCHOBBI Pa3MHOXKEHUS U MHIUBUAYAIBHOTO PAa3BUTHSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctanuu muto3a. [Iporeccel, mpoucxoasiye Ha pa3HbIX CTaJusX MUTO3a. bruonornueckuii cMpici

MHUTO3a

5.2

CDOpMBI PASMHOXCHUA OPraHHU3MOB: Oecrolioe U MOJIOBOE. BI/IJII)I OecroJioro PASMHOXCHUA: ACJICHUC HAABOC, IMMTOYKOBAHUC
OJJHO- U MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BETCTATUBHOC PA3MHOXCHHUC. I/ICKyCCTBeHHOG KIIOHMPOBAHUC OPTraHHU3MOB,

€ro 3Ha4YCHHUEC JJId CCICKIINH

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIIONOTO.
Meiios. Craauu meitosa. IIponeccel, npoucxoasuie Ha craausx Menosa. [loBenenue xpomocom B meio3e. Kpoccunrosep.

buonornyeckuii CMBICI U 3HAYEHUE MEH03a




5.4

I'ameTorenes — nporuecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10710BBIE jke1e3bl: CEeMEHHUKH U smyHUKH. OOpa3oBaHue
U Pa3BUTHE IMOJIOBBIX KJIETOK — ramer (CIepMaTo30m], SHIEKIeTKa) — criepMaroreHe3 U ooreHe3d. OCOOCHHOCTH CTPOCHHS

HP'IHCKJICTOK " CIICpMaTO30HJ0B. OHJ'IO,I[OTBOpCHI/Ie. HapTCHOFGHCS

5.5

WnauBuayansHoe pa3BuTHe (OHTOreHE3). DMOpHUOHATIBHOE pa3BUTHE (3MOpHOTEHe3). DTanbl SMOPUOHATIBHOTO Pa3BUTHA Y
IO3BOHOYHBIX  JKMBOTHBIX:  JIpoOjieHHe, TracTpyysauus, opraHoreHes. IloctamOpuonanmbHOe — pazButue.  Tumsl
HOCTAMOPHOHAIIBHOTO pa3sBUTHSL: MpsAMoOe, HenpsAMoe (JTMUMHOYHOE). BinsHue cpeabl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHS

HaCHeIlCTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHrM3MOB

6.1

6.2

6.3

[Ipenmer u 3agaun renetuku. Micropust pasButust reHeTUKU. Bkinax poccuiickuX 1 3apyO0eKHbIX YUEHBIX B pa3BUTHE T€HETHKHU.
Mertonbl reHeTUKH (MMOPUIOIOTMUYECKUM, LUTOreHETUUECKUH, MOJEKYISIpHO-TeHeTuuecKuil). OCHOBHbIE TI'e€HETHYECKHE

noHsaTHs. I'eHeTuueckas CHUMBOIJIMKA, UCIIOJIb3yEMasA B CXEMaX CKpCH_[I/IBaHI/Iﬁ

3aKOHOMepHOCTI/I HaCJICAOBAHUS TIPU3HAKOB, YCTAHOBJICHHBIC I'. Mengenem. MOHOFI/I6pI/II[HOG CKpPCIIMBAHHUC. 3aKoH
CI[I/IHOO6paSI/I$I FI/I6pI/I,Z[0B MEpBOro IOKOJICHUA. HpaBI/IJ'IO JAOMUHHPOBAHUA. 3akoH PaCIICIUICHUA TIPU3HAKOB. I'unotes3a
9UCTOTHI TaMeT. IlomHOe ¥ HemoJIHOE JAOMUHHPOBAHUC.

I[I/IFI/I6pI/II[HOG CKpCIIMBaHHC. 3aK0H HE3aBHCHMOTO HacJICAOBaHUA MMPU3HAKOB. I_[I/ITOFGHCTI/ILIGCKI/IG OCHOBBI ):[I/IFI/I6pI/II[HOl"O
CKpCIINBaHU. AHaHI/ISI/IPYIOH_[ee CKpCIIUBAaHHC. Hcnons3oBanue AHAIIU3UPYIOUICTO CKpCIIHUBAHUA IS OHNPCACIICHUA

TEHOTHUIIA 0CO0OU

CuernneHHoe HacleaoBaHue npusHakoB. Pabora T. Moprana no creryieHHOMY HaclleZJoBaHUIO TeHOB. Hapyiienue crerenus
TE€HOB B PE3yJIbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOPHs HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThI.
['eneruka nmona. XpoMOCOMHOE ONpe/eNieHre noja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['oMorameTHbIe U reTeporaMeTHbIe

OpTraHHU3MBlI. HacnegoBanue MPHU3HAKOB, CHUCIUICHHLIX C IMOJIOM

6.4

N3MeHunBoCTh. BHabl M3MEHYMBOCTH: HEHACIEIACTBEHHAs W HacleACTBeHHasd. Ponb cpeapl B HEHACIEACTBEHHOM

N3MCHYHUBOCTH. XapaKTCpI/ICTI/IKa MOI[I/I(I)I/IKaI_[I/IOHHOI\/'I N3MCHYHNBOCTH. BapI/IaLII/IOHHHﬁ paa 1 BapualluOHHAaA KpuBas. HopMa




peakuuu npu3Haka. KomudecTBEHHbIE M KayeCTBEHHBIC NMPHU3HAKKM W WX HOpMa peakiuu. CBOHCTBA MOIU(PHUKAIIMOHHON

U3MCHYHUBOCTH

6.5

6.6

HacnencrBenHasi, uiay reHOTUIIMYECKAs, I3MEHUYUBOCTh. KoMOMHAaTHBHAS N3MEHUNBOCTh. Meii03 1 MoJI0BO# MpoIecc — 0CHOBA
KOMOWHATUBHOM HM3MEHYMBOCTH. MyTanuoHHas HM3MEHUYMBOCTh. Kiaccudukaiuss MyTanuid: TEHHBIE XPOMOCOMHBIE,
reHomMHble. YacTtora M npuuMHbl MyTauuid. MyTareHHble (QakTOpbl. 3aKOH TOMOJIOTMYECKHUX PSAAOB B HACIIEACTBEHHOU

nm3MeHunBoctd H.U. BaBunosa

I'enetuka yenoseka. Kapuorun dvenoBeka. OCHOBHBIE METOJbl TI'€HETHKH YEJIOBEKAa: I'€HEaJOIMYecKUil, OJIM3HEIOBbIMH,
LUTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYIIpHO-reHeTuUecKuidi. COBpEMEHHOE ONPE/ICIIEHNE FEHOTUIIA: TIOJTHOT€HOMHOE
CEKBEHHPOBAaHNE, TEHOTUIHPOBaHUE, B ToM 4ucie ¢ nmomoimbto [11[P-ananm3a. HacrnencTBenHsie 3a00eBaHusI YeIOBEKa:
reHHble 00Je3HHM, OOJIE3HH C HACJIEICTBEHHOM MpPeapacnookKeHHOCTbI0, XpOMOCOMHbIE Oosie3Hu. CoMaTHuYecKue u
reHepatuBHble MyTanuu. [IpMHIMIBEL 310pOBOro o0pa3a >KU3HHU, IUArHOCTUKU, NPOPHUIAKTUKU M JICYEHUS T'€HeTHYECKHUX
Oone3Hel. MeauKo-reHeTHUYeCKoe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEAMIIMHCKOW T'€HETUKU B MPEJOTBPAIICHUU U JICUEHUU

FeHETUUECKHX 3a00JIeBaHMIl YeI0BeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

CenekIus Kak HayKa U MpoIiecc. 3apokIeHHE CEeKIIUU U JoMecTukaius. Yuenue H.M. BaBuiioBa o ieHTpax npoucxoxaACHUS

U MHOT000pasus KyJIbTYPHBIX pacTeHUH. LIeHTpbI MpOoUCX0XKIeHHs JOMAIIHUX KUBOTHBIX. CopT, Mopo/ia, TaMM

7.2

7.3

CoBpeMeHHbIE METOAb! CeNeKIMU. MaccoBblii U MHAMBHUIYAJIbHBII OTOOPHI B CEJIEKIIMM PACTEHHM M KUBOTHBIX. OleHKa
sKcTephepa. bianskopoacTBeHHOE cKpelnBanue — MHOpUAKHT. Yucrtas nuHus. CkpelmuBaHie YUCThIX JIUHUH. ['eTepo3uc, nm
ruOpuHas cuna. HeponacTBeHHoe ckpenuBanue — ayTopuauHr. OtaanéHHas rubpuausanus u e€ ycnexu. McKyccTBeHHBIN

MYyTarc¢He3 U MOJTYUYCHUC IMMOJIMILIONI0B. I[OCTI/I)KGHI/ISI CCIICKIINHN paCTeHI/Iﬁ, JKUBOTHBIX U MUKPOOPIraHNU3MOB

buoTtexHonorus kak oTpacib MPOU3BOACTBA. | eHHas WHXKeHepust. JTanbl co3aanus pekomOunanTHor JIHK u TpaHcreHHbpix
oprann3moB. Kierounass unxenepus. Kierounsle KyabTypsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHE pacTeHuil. KitoHupoBanue
BBICOKOTIPOTYKTUBHBIX CEIHCKOX035HCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U dTHYeckue mpooiembl. MO — reHeTndecku

MO,Z[I/I(I)I/II_[I/IpOBaHHBIC OpTraHHU3MbI




11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

1.2

1.3

DBOJIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBujeTenbcTBa ABOONUH. [1aleOHTOIOrHUECKHE: TIOCIIEA0BATEILHOCTD MOSIBIICHHSI BUIOB B MAJICOHTOJIOTUYECKOH JICTOINCH,
nepexoiHbie popmbl. bruoreorpadgudeckue: cXoaCTBO U pazinuune GayH U GJIop MATEPUKOB M OCTPOBOB. DMOPHUOIOTHICCKUE:
CXOACTBA U pa3iauuus 5SMOPHOHOB pa3HBIX BHJIOB TMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJIOTUYHBIE,
AHAJIOTUYHBIC, PYAUMCHTAPHLBIC OpraHbl, aTaBU3MBI. MOJICKYHSIPHO-6I/IOXI/IMI/I'-ICCKI/ICI CX0ACTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKUX MyTEH Y BCEX OPraHU3MOB

OpomtormonHas teopust Y. Jlapeuna. [Ipeanochiiky BO3HUKHOBEHHS AapBUHU3MA. J[BHKYIME CHIIBI SBOJIOIUH BUIOB IO
HapBuHy (M30BITOYHOE pPa3MHOXKEHHE NPU OrPAaHMYEHHOCTH PECYpCOB, HEONpeAeiéHHAs H3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

Cunternyeckas Teopus 3Boironuu (CTI) u ocHOBHBIE €€ monoxeHus. MukposBotouus. [lomynauus kak equHUIA BUAA U

9BOJJIIOIINH

1.4

JiBrxyue cuiibl ((pakTopbl) ABOJIOLMM BUAOB B IpHUpoje. MyTallMOHHBIN mporecc ¥ KOMOWHATHBHAs H3MEHUYUBOCTb.
[TonynsiuonHble BOJHBI U apeld reHoB. M3omsauus u murpanus. EcrecTBeHHBIN 0TOOp — HAMIPaBISIOUIMH (PAaKTOp IBOIOLUH.
®opMBbI ecTECTBEHHOTO 0TOOPA.

[Ipucrmoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoOJonuH. [IpuMepsl mpucocoOeHn y opranu3MoB. ApoMopdo3bl 1
UNO0aJaNTalNH.

Bun u Bunoobpazoanue. Kpurepun Buga. OcHoBHbIE (hOopMBI BUA000pa30BaHus: reorpaduyeckoe, IKOJI0rHuecKoe

1.5

Maxkpospomtorusi. dopmbl 3BooUMK: (uTIeTHYECKasd, IUBEpreHTHasl, KOHBEpreHTHas, mnapauienbHas. HeoOpatumocThb

9BOJJOINH




Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

2.2

JloHay4HbIE TPEICTaBICHUS O 3apOXKAECHUH >KM3HU. HayuHble TWIIOTE3bl BO3HHMKHOBEHHS >KM3HM Ha 3emiie: abuoreHe3 u
IaHcnepMus. XUMUYECKash 3BOJIOLUA. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XMMHMUYECKON 3BoJtonuu. HauanbHble 3Tansl
ouonornueckoii sBomonuu. ['nnoreza PHK-mupa. Ilepsrbie kineTku u ux 3Bomonus. PopMHpPOBaHNE OCHOBHBIX TPYIIT KUBBIX

OpraHu3mMoB

PazButue xu3uu Ha 3emiie 1o spam u nepuonam. Karapxei. Apxelickas u nporepo3orickas 3pbl. [laneo3oiickas spa u eé
NEepUObl: KEMOPUICKUHN, OPAOBUKCKUHN, CHUIypUNCKHUM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEpMcKHUil. Me3030lickas apa u eé
MEPUO/JIbI: TPUACOBBIN, OPCKUM, MEIIOBOM.

KaitHo30lickass 2pa M €€ IepuoAbl: IaJCOrCHOBBIM, HEOTCHOBBIM, AHTPOIIOICHOBBIA. XapaKTepUCTHUKA KiIuMara u
reoJoruueckux mnpoueccoB. OCHOBHBIE 3Talbl SBOJIOIUU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMOp(o3bl y pacTeHUN U

JKHUBOTHBIX. HOHBJIGHI/IG, PACUBET U BBIMUPAHHUEC I'PYIIIT JKUBBIX OPraHU3MOB

2.3

Cucrema OpTraHU4YCCKOI0 MHpa KakK OTpa>KCHUC 3BOJIIOLIUH. OCHOBHBIC CUCTEMATUUYCCKUE T'pyHlIibl OpraHnu3smMoB

2.4

DBoIoIMs YeaoBeKa. AHTPONOJIOTHs Kak HayKa. Pa3BuTue mpencTaBieHui 0 IPOMCXO0XKICHNUN YeloBeka. MeToabl n3ydeHus
aHTpornorexe3a. CXoJCTBa U pa3IMyus YeI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YEIIOBEKA.
JBxyuue cuiibl (pakTopbl) aHTponoreHesa. HaciencTBeHHas M'3MEHUYMBOCTh U €CTECTBEHHBINM 0TOOp. OO1IecTBEHHBIH 00pa3

YKWU3HM, U3TOTOBJIEHUE OPYAHM TPYyAd, MBILUICHHUE, PEYb

2.5

OcCHOBHBIE CTaIUU W BETBH SBOJIOLMU YEJIOBEKA: aBCTpajonuteku, Yemnosek ymensbiid, UenoBek mpsamoxonsmuii, YernoBek
HeaHepTalbckuil, YenoBek pa3yMmHbIil. Haxo Ky HcKomaeMbIX OCTaHKOB, BpEMsI CYIIECTBOBAHUS, 00JIaCTh paCIIPOCTPaHEHUS,

00BEM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OpYyIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpOINEoHIHAs (eBpa3uiickas), HErpo-aBCTpalouHas (IKBaTOpHUaIbHAas),
MOHTOJIOUIHAsA (a3MaTCKO-aMepuKaHCKas). YepThl MPUCHOCOONIEHHOCTH IMPEACTaBUTENEH YEIOBEYECKUX PAC K YCIOBHSIM

CyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Mbl 1 OKpYXKarolas cpeaa




DKoJIorus Kak HayKa. 3aﬂaq1/1 1 pa3aciibl 9KOJIOTUH. MeToabI SKOJOTMUYECKUX UCCICIOBAaHMIA. OKOJIOTHYECKOE MHPOBO33PCHUC.

3 Cpenbl 00uTaHus OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1yIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS
3.9 Okonoruueckue (aktopsl. Knaccupukanus skonoruueckux (GakTopoB: aOMOTHUECKHE, OMOTHYECKHE U AHTPOIIOTCHHBIE.
' JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI
33 AbGunornueckue (akTopbl: CBET, TeMIEpaTypa, BIaXHOCTb. PoronepuoansMm. [IpucrnocobneHus opraHu3MOB K JICHCTBHIO
' abuotnueckux (akTopoB. buonorunyeckue puTMBI
buotnueckue ¢akropbl. Buabl OMOTHYECKHMX B3aUMOJEHCTBUN: KOHKYPEHIIMS, XUIIHMYECTBO, Mapa3uTU3M, MYTYalH3M,
34 KOMMEHCAJIU3M (HAXJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpaIu3M. 3HAYeHUE OMOTHYECKUX B3aUMOJICHCTBUIA
JUIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX
. DKOJIOTHYECKHE XapaKTepUCTUKH Tomysiiui. OCHOBHBIEC MOKA3aTeNd MOMYJISIUN: YUCICHHOCTb, INIOTHOCTh, POXKAaEMOCTbD,
' CMEPTHOCTb, IPUPOCT, MUTpalusl. JJMHaAMUKa YUCIEHHOCTH NOIYJISILMU U €€ peryJisiius
4. Coo011ecTBa U HKOJIOTHYECKUE CHCTEMBI
41 Coo011ecTBO 0praHu3MoB — 6uoreHo3. CTpYyKTypbl OMOIIEHO3a: BUAOBAs, IPOCTPAHCTBEHHA, Tpoduueckas (mumieBas). Buabl-
' noMuHaHTEL. CBSI3U B OMOIIEHO3€E
Dkojorudeckre cucreMbl (9kocuctembl). [lonsTue o0 skocucreme u OuoreoneHosze. POYHKIMOHAIbHbIE KOMIIOHEHTBI
HKOCHUCTEMBI: MTPOAYLEHTbI, KOHCYMEHTBI, peylleHThl. KpyroBopoT BellecTB U MOTOK 3HEPrUu B 3kocucteMe. Tpoduueckue
4.2 (nuieBble) ypoBHHM 3KocucTeMbl. ITumieBsle nenu u cetu. OCHOBHBIE NOKAa3aTENM 3KOCHCTEMBI: OHOMacca, MPOIyKIHS.
DKoJIOTHYeCKHEe NMUPAMUbL: MPOAYKLNHU, YACIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM: YCTOHYMBOCTb, CaMOpPETYJISAINS,
pasButue. Cykueccus
[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOWMHOTO WJIM HIMPOKOJIMCTBEHHOTO JIeca.
43 AHTpPONOTeHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOO’KOocHCTeMbl. bHonornueckoe W XO3sCTBEHHOE 3HAYEHUE

arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak pakTop ycroitunBoctu s3xocucteM. CoxpaHeHre OMOJIOTHYECKOTo pa3HooOpa3us Ha 3emiie




4.4

4.5

VYuenue B.M. Bepnaackoro o 6uocepe. I'panuubl, coctaB u crpykrypa o6uocdepsl. XKuBoe BemecTBo U €ro (pyHKIHU.
Ocobennoctu Omocdepsl Kak TIOOAIBHOW SKOCHCTEMBbI. J[MHaMHMueckoe paBHOBecHEe W OOpaTHas CBs3b B Ouocdepe.
KpyroBopoThl BemecTB U OMOTCOXMMHYECKHE ITUKIBI AJIEMEHTOB (yriiepoja, a3ora). 3oHambHOCTh Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

UYenoseuecTBo B 6Mochepe 3eMau. AHTpOIIOreHHbIe H3MeHEHUs B Onocdepe. [ 1o0anpHbIe SKOIOTHUECKHE MPOOJICMBI.
OcHOBa pPalMOHAIBHOTO YIPABICHHUS MPUPOAHBIMU pecypcaMH M MX HCHOJb30BaHUE. JlOCTIKEHHsI OMOIOTHMH M OXpaHa

MIPUPOJIBI







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus / [Taceunux B.B., Kamenckuii A.A., PyomoB A.M. u apyrue /Tlon
pen. Ilaceunuka B.B., AkiimonepHoe o61miectBo «3narenbctBo «IIpocBemieHue)
buomnorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., PyornioB A.M. u npyrue
/Mo pen. Ilaceunuka B.B., Akimonepnoe obmectBo «M31aTebcTBO
«ITpocsemienue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o61miectBo «M31aTenbCTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1.buonorus. 10—11 knaccel. ba3oslil ypoBens. [loypounsie pa3paboTku.: yueo.
nocobue as obmeodpazonat. opranuzanuii / B. B. [Taceunuk, I'. T'. IlIBenos, T.
M. Edbumona. — 2-e uzn., crep. — Mocksa: [Ipocsemenune, 2023. — 230 c. —
(JIuaus KU3HM).

2.Anacracosa JLI1. O6mas 6uonorus. JlmmakTnueckue Matepraibl. — M.:
Benrana-I'pad, 1997.

3.boraanosa T.JI., CononoBa E.A. buonorusi. CipaBoYHMK 17151
CTapUICKIACCHUKOB M TocTynaromux B By3bl. — M.: ACT-nipecc, 2006.

4.bonrosa 1.B. CoopHuk 3a1a4 1o oO1iel 0MoI0ruu Jj1s OCTYNAIOIINUX B



BY3b1. — M.: Onukc 21 Bek, 2005.

5.3axapos B.b., MamonToB C.I'., Connr HU. O6mmas 6uonorus: Yueb. mis 10 —
11 k1. o6meoOpazoat. Yueb. 3aBenenuii - M.: Jlpoda, 2005.

6.Puc 3., Crepubepr M. Ot kJeTok K aromam: MimocTpupoBaHHOE BBEICHHE B
MOJIEKYJIsIpHYt0 Ononoruto: Ilep ¢ anri. — M.: Mup, 1988.

CyxoBa T.C., Koznosa T.A., Conna H.1. O6mas 6uonorus. 10 — 11 xo.:
PaGouas rerpaas k yueOnuky / moa pea. B.b. 3axaposa. — M.: Jlpoda, 2003.
7.Ypoxu obueit ononoruu: [Tocodue nis yunrens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemenue, 1986.
8.Kpukcynos E. A., [Taceunuk B. B. Okonorus. 10 (11) kmacc: Yueo. qis
omeoOpasoBart. yue0. 3aBeicHUM. 5-¢ u3., nopad. M.: Jlpoda, 2001. — 256 ¢
9.Peitmepc H. @. KpaTkuii cioBapb Onosiorudeckux TepMuHoB: KH. s
yuurens. — 2-e uza. M.: [Ipocsemienue, 1995. — 368 c.

10.Peiimepc H. ®@. Hauana sxonornveckux 3nanuid.M.: Uzgarenscteo MHOIILY,
1993. — 261 c.

11.9ammknonenus qug aeteu. I'mas. Pea. B. A. Bonoaun.M.: ABanTa+, 2001. —
448 c.

12.Bep3wmn H.M., Kopcynckas B.M. O61miast MeToquka rnpemno1aBaHust
ouonorun. — M.: IIpoceemenue, 1986.

13.3axapoB B.b, Myctadun A.I'. OOmiast 6Mo0THS: TECTHI, BOMPOCHI, 3aTaHHS. —
M.: IIpocBemenue, 2003.

14.BanoBa T.B., Kanunosa I'.C., Msarkoa A.H. CoopHuk 3a1anuii mo oo01ei



ouosoruu. — M.: IIpoceemienue, 2002.

15.Mummuna H.B. 3amanus 115 caMoCTOATEILHON paboThI IO 00IIIeH OMOJIOTHH.
11 knacc. — M.: IIpocsemienue, 1985.

16.1lIumkunckas H.A. I'enetuka u cenexkuus: Teopus. 3aganus. OTBEThI. —

Caparos: Jluneii, 2005.

IHHUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

1. http://window.edu.ru/ - equHOE OKHO J0CTyMa K 00pa30BaTeIbHBIM pecypcaM
(ua(bOopMaLHs O MOATOTOBKE K YPOKaM, CTaHAapThl 00pa3oBaHusi, UHGOpMaIUs O
HOBBIX YU€OHUKaX U yU€OHBIX MTOCOOUSX ).

2. http://lwww.biologiya.info - uapopmanronHsIit Be6-caldT (00ydeHue
ouonorun).

3. http://www.1september.ru - Be0-caiiT «O0bequHEHNE TIeAArOrHIeCKuX
uznanuii «IlepBoe ceHTsOps» (cTaTbu MO OMOJIOTUU B CBOOOJIHOM JOCTYIIE,
MMEETCS TAK)KE apXUB CTATeH).

4. http://www.school-biologiya.org/ - uadopmamoHHO-METOIHYECKOE U3TaHKE
1o OUOJIOTHH.

5. http://mww.km-school.ru/ - Mynstunopran komnanuu «Kupuin u Medouiiy
6. http://www.eidos.ru CaiiT eHTpa JUCTAHIIMOHHOTO 00yYeHHS « DUT0CH

7. Uzyuyaem ouomoruto http://learnbiology.narod.ru

8. https://uchi.ru



9. https://resh.edu.ru

10. https://www.yaklass.ru/p/biologia

11. https://videouroki.net/blog/biologia/2-free_video

12. https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

13. http://school-collection.edu.ru

14.https://www.yaklass.ru

15.https://skysmart.ru

16.https://interneturok.ru/

17.https://foxford.ru/wiki/biologiya/

18.Enunas xomnexuus [{udposeix ObpazoBarenbHbix PecypcoBy (Habop
1 POBEIX pecypcoB K yueonukam auaun [Tonomapesoit M.H.) (http://school-
collection.edu.ru/).

19.www.bio.1september.ru— razera «buosorus» -npuioxeHue K «1 ceHTIOps».
20..http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bee paboThl, Ha OCHOBE
KOTOPBIX CO3/IaH CailT, ObLIM OMyOJUKOBaHKI B razere "buosorus". ABropamu
caiita npozenana 0oJiblias padoTa Mo CUCTEMaTU3MPOBAHUIO FA3€THBIX CTATE C
y4€TOM HIKOJIBHOM yueOHOM mporpaMmsl 1o npeamMery "buomorus".

21. www.bio.nature.ru — HayuHbie HOBOCTH OHOJIOTHH

22.http://ebio.ru/ - DnexTponHbiii yueOHUK «bronorus». CoaepxuT BCe pa3aesbl
Ononoruu: 60TaHHUKY, 300JI0THI0, AHATOMUIO U (DU3UOJIOTHIO YEJIOBEKA, OCHOBBI
UTOJIOTMH U T€HETUKH, SBOITIOIMOHHYIO TEOPHUIO U IKOJIOTHI0. MOXKET OBbIThH

PCKOMCHAOBAH yYalllUMCs OJIs CaMOCTOSITEJIbHOM pa6OTLI.



23.http://www.gbmt.ru/ - I'ocynapcTBeHnbiii buonornueckuii myseit um. K. A.
Tumupszesa. Bupryansubie skckypcun: JKUBOTHBIE B MU(Dax U JeTeHIaxX,
XKuoTHble-cTpouTenu, 3a6ota o moroMcTBe, OmacHble )kuBOTHBIE. LlndpoBbie

KOIINH (I)OHI[a MY3Cid MOT'YT OBITH MCITOJIb30BAHBI B KAUECTBE I/IJ'IJIIOCTpaHI/Iﬁ






