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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY ISt
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIECTBOBAHMSI YesloBeUecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COJAEPKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEN
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeSATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaloIIMXCA 1O OCBOCHHIO COJCpP>KaHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(bOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra U CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUM 4YEJIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIAJHONM HANpPaBIECHHOCTH Y4Ye€OHOro mpeIMeTa
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUEeHHUS YCIOBUH JISI PEeLICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHHSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3LAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOLIECHHUS K KUBOM IIPUPOAC
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WHTEJUIEKTYJIbHbIX, KOMMYHHMKAallMOHHBIX ©  HWH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY [UIsl ONPENENICHHS MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B IIpOrpaMMe IIO
OHOJIOTHH.

Ot60op comepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHbl OCBOUTh 3HAHMS W YMEHHS, 3HAYUMBIC MJIs
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHUMAIOT 3JIEMEHTBI COIEPKAHUSI, KOTOPBIE CIIy»aT OCHOBOM At popMUpOBaHUS
IPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpyKTypupoBaHHE COIEpKaHUS Y4yeOHOro Marepuana B Mporpamme Io
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICAYIOLINE COAEpKATEIbHbIE JIMHUU: «bronorus kak Hayka. Meroasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBONIOLUS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTHY.



[lens m3yuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYUYEHHBIX IPH U3YUCHUN
Onooruy;

dbopmupoBaHue y OOy4YalOMMXCA YMEHHM WUIIOCTPUPOBATH 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS S TUUECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH AESITEIIbHOCTH M0 OTHOUIEHUIO K OKPY>KaIOIIEH cpeie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oo6miero oopazoBaHusi yueOHbIN npeaMeT «buoorusy,
M3ydaeMblii Ha 0a30BOM ypOBHE, SIBJISETCS 003aTEIbHBIM YYEOHBIM TIPEAMETOM.

Jlst u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi 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.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

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

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKH KU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD.

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 MHUHEpaJIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKUEe CcBoicTBa OenkoB. buonormyeckue
GbyHKIIUU OEIKOB.



depmeHTHI — OnoJoTHuYecKre KaTanm3aTopsl. CTpoeHne pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (MII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢Gynkuuu aunuaoB. CpaBHeHUe
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBHUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01ue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM W T1iactua. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JleMoHCTpaum:

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

Jnarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enkay, « CTpoeHue MOJIeKYJTbl OemKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIIETKHY,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOINpEnaparbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

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

JlabopatopHass pabota No 2. «M3yyeHue CTpOeHHSI KJIIETOK pacCTEHUH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

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

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
IPOLYKTUBHOCTHU y KYJIbTYPHBIX PaCTEHUU.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buibpl. KuCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe Gochopunrporanne. IPHEKTUBHOCTh IHEPTETUUECKOT0 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. Pomnbp pubGocom B
OonocuHTe3e Oenka.

Hekinerounsle ¢popMbl xu3HU — BUpychl. Uctopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36ymutens CIIN/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

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

Tabmuubl U cxembl: «Tumnbel nutaHusy, «Meradonusm», «MUTOXOHAPUSD,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KnerouHblii UK, WU JKU3HEHHBIM 1uki kieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHHS W  UHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: J€JIEHWE HaJBO€, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpoucXoasiMe Ha CTagusxX Meio3sa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct m pasButne pacrenuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knerounsrii nmukin», «Pemnmukanus JHK», «Mwutos»,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOLIETO», «SIMIIEKIeTKa MIIEKOMUTAromero», «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHAas MOJeNb-alIuInKanuus «J/legenue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckass CUMBOJIMKA, UCHOJIb3yeMasi B CXeMaxX CKPEIIUBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHKE.

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

CuernnienHoe HacneaoBaHue npu3HakoB. Pabora T. Moprana no cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOMBI. ['omMorameTrHele M reTreporaMeTHble opraHu3Mbl. HacnepgoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranvoHHbIN psi U BapyuallioOHHAsT KPUBas.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpoliecC — OCHOBAa KOMOWMHATHUBHOM
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
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!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKH U JICUCHUS TeHETUYECKHIX
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 IIUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IIMTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBaHusy, «Menosy, «B3anMoaencTeue ajielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJOBEKa», «I eHeTHka moijia», «3aKOHOMEPHOCTH
HAaCJIEIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl 4yenoBeka M >KHMBOTHBIXY,
«Bunpl usmenuuBoct», «MoaudukanmoHHas M3MEHUUBOCTHY, «Hacnemnoanue
pesyc-daktopay, «I'eHeTuka rpyIn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odunay (Hopma, MyTariuu GopMseI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

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. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

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 CeleKIUMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomouHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

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

[Toptpers: H. 1. Basunio, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanoB.

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bekThl OWoTEexHOMOTHMY, «KileTouHble KyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CENEKIUU PACTEHUUA U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, 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 »BomonUU. [lameoHTONMOrMYECKHE: MOCIEN0BATENLHOCTh
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pPYJIIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXHUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JapBUHU3Ma. JIBHKYIIME CHJIBI 3BOJIOUMUA BUAOB 1O J[lapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLIUH.

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

EcrtecTBeHHbIII 0TOOp — HamnpaBisgiomuil Qakrop 3Bomouud. 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.

MakposBonorusi. PopMbl  IBOMIONUHU:  (UIIETUYECKAs, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHHE OT HeCHEeUHaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS paualysl.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTalmonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantaumm», «OO0IIas aereHepauus,
«/IBmkymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3alUMTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIIPaBICHUS 3BOJIIOLUNY, 0O0BEMHAA MOJEIb
«CTtpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapaTel «PazButue Hacekomoroy, « PazButue nsarymkm,
MuKponpenapar «/Ipozoduna» (HopMa, MyTauuu GOpMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

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

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

JloHayuyHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOMOINK. HavanpHbIe dTansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M HX 3BOIIOLMSL.
dopMHUpPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

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

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

KaliHo3zoiickas »3pa ®W €€ TMEepuoAbl: MaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBNIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxkeHue »3BorolMH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE 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
yMmenbid, YenoBek mnpsMoxonsuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMsS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KIeTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHMS YEJIOBEKa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeueCKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMAaHbOHIA), CIEHKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Talnuia, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTU4YecKUue padoThbl:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy KamOIIas cpeaa.



DKOJIOrHs KaK HayKa. 3aaud ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOITMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okonorudeckue ¢akropbl. Kiaccuduxamus -5KoIOrHYecKux (HaKTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

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

buotnueckue hakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJECHCTBUI il CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkensb.

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

JlaGopaTopHble ¥ NpakTUH4YecKue padoThbl:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHre cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

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

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuimieBbie nenu u cetu. OCHOBHbBIE
MOKa3aTelld KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MHPAMMIIbI:



NPOAYKLUMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

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

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouocheprl. Kuoe BemectBO u ero (GyHkuuu. OcoOeHHOCTH Ouocdepbl 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 buochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
IPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JloCTHKeHHs OMOJIOTUM U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3ACHUCTBUS Ha IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistomias ornochepon,
«®akTopel  gerpamaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTophI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mopelb-anmukanus « TUnudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTECHUIN U dKUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIaM oJHOro Bujaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYarOIMMUCI POCCUUCKOM
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE NpaBUJIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOMIEHUS K KYJIbTYpPHOMY HaCIEIUI0 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 TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE peaau3alii OCHOBHBIX HAIpaBJICHUN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYeOHBIX M TO3HABATCIBHBIX 3a/iad, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaKJaHCKOU UICHTUYHOCTU, TATPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOWM S3bIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOIHOMY HACJICAUIO0 U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO 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
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJIyYHUs:

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 OTHOIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

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

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3u4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJICACTBUNA  JJIS
OKPYIKAIOIIEN CPEBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  MpaBWJI  TOBEICHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATUE 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 YYAaCTHIO B IPAKTHYECKOMN JIEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

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

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3aHUHU ILEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILICHUSI O0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaroniuxcs, GopmMupyemon
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 JieJlaTh OOOCHOBAHHBIC 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  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 HAYYHON KapTHHblI MHUpa M CHEUU(PUKY METOIOB IO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISITHUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

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

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIsl TPEACTABICHHUS CYIIECTBEHHBIX
CB3¢M M OTHOUIEHMH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOAO0B PELICHUS TPAKTUYECKUX 3a]a4, IPUMEH CHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUSA, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIIeHUs, HAXOAUTh apryMEHTHI JJI 10Ka3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTHYECKYHO 00JaCTH
KU3HEIEeATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMALMK (TEKCTE Yy4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpPYy aKTUBHOTO MCIOJIb30BAHUS PAa3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
OMOJOrMYecKOM HMHPOpMALMEH: MNPUMEHATh XHUMHUYECKHEe, (uanyeckue u
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHTENIBHO BBIMIOJHEHUS MpearaeMou
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4YaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEUCTBHSI MPU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4je€Ha KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JEHCTBUH,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

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

IpeuiaraTtb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULHUH HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY KAOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIEHO COCTaBJIATh IUIaH PELICHHSI IPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl JPYrUX IpU aHAJIU3E€ pe3yJbTAaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarhl OCcBOeHHS nporpammbel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1uist yaeOHoro npeamera «buonorusy»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUs! yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJAEpkKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHI:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (caMOperyjsinusi), ypOBHEBas OpraHu3alusi O KUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MIPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. M. BaBuiioa), onpenesnsiTh rpaHuIibl UX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHNE TUIIOTE3b], BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pe3yJbTaToOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIUX JIOJIEH, COOI0/IEHUS HOPM IPaAaMOTHOTI'O MOBEJICHUS B OKPY>KarOIIeH
MPUPOTHONU cpeje, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUHOE CKpEIIMBAaHUE, CIICTUICHHOE HACeIOBaHWEe, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buomorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHWHW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMCHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPHIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJISAKS, TEeHOMOH, DBOJIONMS, ABWXKYIIHE CUIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThI, e  UTAHU,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE U3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BIIAJIETh METOJJAMHA HAYYHOTO IMO3HAHUS B OMOJIOTMH: HAOMIOAEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUN, TEOPUI U 3aKOHOB, YMEHUE JI€JIATh BHIBOJbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOlEHO30B M JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIYUYCHHbIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPY KaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOIIOIATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHME KPUTHUYECKU OIEHWBAaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLICHUS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 1 https://m.edso0.ru/5T7SVKFTX
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 JKuzHenesaTeabHOCTh KIETKH 6 1 https://m.edsoo.ru/MEETZ2D71
P
5) ASMHOKCHIE H HHANBIYAILHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACTICICTECHHOCTR 1 HEMEHTHEOCTE 8 15 https://m.edso0.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CAICKIIL OPTatisMoB. LICHOBE 3 1 https://m.edso0.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 3 4

I[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (pPOBbHIE)

Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 DBOIIIOLIMOHHAS OUOJIOTHUS 9 1 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHTMKHOBCHILE H Pa3BUTHE A3 9 1 0.5 https://m.edso0.ru/OFLS81YB5
Ha 3emuie
3 Opranu3Mbl 1 OKpy>Karoias cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
Coob6
4 QODIIECTBA I IRONOTHHCCIHE 9 1 https://m.edsoo.ru/WXWAVS56F
CUCTEMBI
5 PeszepBHOe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10
- 34 3 2.5

[TPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI padoThbI
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/02T4D1UI5
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckas padorta Ne 1
2 «Vcnonb3oBanue pa3IuyHbIX METOJIOB 1 0.5 https://m.edsoo.ru/GAB23860W
MIPU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
buonoruueckue cCuCTeMbl, MPOIECCHI U
3 > POt 1 1 https://m.edsoo.r/A7VOYD215
UX U3y4YCHHE
X €CKHMH cOoCTaB KJIeTku. Bona
4 MIHECCRIT TaB KICTRR Aan 1 https://m.edsoo.ru/L17LJ590V
MUHEpaJIbHBIE COJIH
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 https://m.edsoo.ru/\VV33JINUW5W
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas paborta
6 No 1 «M3yuenune katalIuTUYECKON 1 0.5 https://m.edsoo.ru/VVBPPPBGCD
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»
Yraeponsl. JIunuasl https://m.edsoo.ru/OJ7NFITI5
Hyxnennosbie kucnotsl. ATO https://m.edsoo.ru/WOELRA9B3
Hctopust u MeTo1bl U3YYEHUS KIETKHU.
9 P A y 1 https://m.eds00.ru/JXQMJOGM3
Knerounas Teopus
10 Knerka xak nemnocTtHas )KuBasg cucTeMa 1 https://m.edsoo.ru/XDCLRAF1Q



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2 «M3yuenue
CTPOCHUS KJIETOK paCTCHUH,

11 . 0.5 https://m.edsoo.ru/KZ01W5LJY
JKUBOTHBIX, TPHOOB 1 OaKTepUid TIO/T
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax U ux OMucaHue)»
12 OOMEH BELIECTB WIH META00IN3M https://m.edsoo.ru/LOB313XYZ
13 ®dotocuHTe3. XeMOCUHTE3 https://m.edsoo.ru/\VV882FDGSF
14 DHepreTudeckuii oOMeH https://m.edsoo.ru/T2LVIES3L
JKu3HeHHbIN UK KIeTKU. [{enenue
KIeTku. Muto3. JlabopaTopHas pabora
15 Ne 3 «Habnromenue MuTO3a B KIIETKax 0.5 https://m.edsoo.ru/COINPWLF4
KOHYHMKa KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax
16 BrocuTes Genwa. Pearrs https://m.eds00.ru/540F4L 77W
MaTPUYHOTO CHHTE3a
17 Tpancnsanus — 6uocuHTe3 Oenka https://m.edsoo.ru/TEFEDKDDWWM
18 Hetcietotibie opMI dKH3HI — https://m.edsoo.ru/9PGS5FAJB
BUPYCHI
19 DopMBI PA3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/2JLXB4AOR
20 Meiios https://m.edsoo.ru/SNUXKO0X86
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
21 JlaGopaTtopHnas pabota Ne 4 «3yuenue 0.5 https://m.edso00.ru/C29L4DXB8
CTPOCHHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»
22 M awBuyabHOE passuTHe https://m.eds00.ru/MAATSL5AD

OpraHu3MOB



https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HACJEJICTBEHHOCTH U U3MEHYMBOCTH

https://m.edsoo.ru/HESOD768U

24

25

26

27

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
CKpeLIBaHNE

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBUCUMOI'0 HACJIEAOBAHUS
MIPU3HAKOB

CuernieHHOe HAClIeJOBaHHE
npu3HakoB. Jlaboparopuas pabota No
5 «3y4yenue pe3ysabpTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(IIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CLEIJIEHHBIX C II0JIOM

0.5

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQ65V

https://m.edso0.ru/P2SQ5ZGN2

https://m.eds00.ru/3GYGV47YM

28

29

30

N3smenunBocTs. Henacnencrsennas
u3MeH4nBOCTh. JlaboparopHas padoTta
Ne 6. Uzyuenue MonupukamoHHON
W3MEHUYUBOCTH, IIOCTPOEHUE

BApHUAIIMOHHOTO psJia U BapHaHHOHHOﬁ

KpHUBON»

Hacnencrsennas "3MEHYHBOCTb.
JlaboparopHas pabota Ne 7. « AHanu3
MyTalui y 1po30(uiIbl Ha TOTOBBIX
MUKpOTIpenaparax»

I'eneTuka uenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edso0.ru/XU9SFS3GA



https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA

PesepBHelil ypok. O600IIeHHE TTO TeMe

31 «HacnencrBeHHOCTh U N3MEHUYUBOCTH 1 https://m.edsoo.ru/E21XRS2EB
OpPTaHU3MOBY

32 CenekIus Kak HayKa U IpoLece 1 https://m.edso00.ru/3128P3L98
M

33 CTOAB M AOCTIDKCHI CETICILIH 1 https://m.eds00.ru/JSK3QBW0J
pacTeHUH U )KMBOTHBIX
b

34 HMOTEXHOTOTHA fak oTpacith 1 https://m.edsoo.ru/TAKI9E62K
IIPOM3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypChl

OBOJIIOIUS ¥ METOIBI €€
U3YUYCHHUS

HcTopus pa3Butus
MIPEJICTABICHUH 00 IBOJIOIUH

https://m.edsoo.ru/6 KWQ9KBKU

https://m.edso0.ru/OSWC47S5SX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Momysanus kak 3JeMeHTapHas
¢IMHUIIA BUJIA U DBOJIIOLHH.
Jlaboparopuas padora Ne 1
«CpaBHeHUE BUJIOB T10
Mopdonoruaeckomy
KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBMOKyIIIHE CHIIBI
(amemeHTapHBIE (HaKTOPHI)
IBOJIIOIIH

EctectBenHsbIit 0TOOp 1 €ro
¢bopmbl

Pe3ynbTaTsl 3BONIONNN:
MPUCTIOCOOTIEHHOCTD
OpPraHu3MoOB U
BUJ000pa30BaHUe.
JlaGopatopHnast pabota Ne 2
«Onucanue
MPUCTIOCOOTIEHHOCTH

0.5

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/M\WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

opraHusma u eé€
OTHOCHUTEJIBHOTO XapaKTepay

Hanpasnenus u nytu

8 https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOIIOIIUU

9 Heob6patumocTs 3BOTIONINM https://m.edsoo.ru/CLA9VC5JJ
Hcto JKU3 a 3emute

10 TopuA . SR H wien https://m.edsoo.ru/MJYY1MV X7
METOAbI €€ I/I3y‘-IeHI/I$I
T'ummores

11 P TIPOHCXOAACHI https://m.eds00.ru/EKNHXBOS2
JKU3HU Ha 3eMiie
P 3

12 A3BUTHE AHBHH Ha SEMITE 1o https://m.edsoo.ru/ECINSTF62
3paM U IepUoaaM
OCHOBHI)IG 3Tallbl 3BOJJIOIINN
paCTI/ITCJII)HOFO " XJKUBOTHOT' O

a. [Ipa eckas pabora

13 MHP paKtieckad pabot 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «M3yuenune uckomnaeMbIx
OCTaTKOB PacTEHHI 1
)KUBOTHBIX B KOJUIEKIIUAX)
CoBpeMeHHas cucTreMa

14 BpeMEHHa cHCTeM https://m.edsoo.ru/\WSEXN9YAK
OpPTaHUYECKOTO MHpA
D

15 BOIIOITT HETOBEKA https://m.edso0.ru/ADV3JERUE
(anTpoOMIOTEHE3)

16 Jlpwiyme cuitbt (GaxToper) https://m.edso0.ru/D7JZMBYPQ
aHTpOTIOTeHe3a
OcHo € CTa, 3BOJIIO

17 HOBHBIC CTAZHI SBOTOHHH https://m.eds00.ru/14G19MQAK
YyeJIoBeKa
YenoBeueckue pachl U

18 MIPUPOJIHBIC a/IalITAlUN https://m.edsoo.ru/XL7QKC5PK

YCJIO0BCKa



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK

19

PesepBHeIil ypok. O6o0eHHEe
1o TeMe «BO3HUKHOBEHHE U
pa3BHUTHE XKH3HU Ha 3emiie»

https://m.edsoo.ru/R6L7VY2GB

20

21

DKOJIOrUs KaK HayKa

Cpensl oOuTanus u
IKOJIOTHYECKHE (DaKTOPBI

https://m.edso0.ru/K46KONS56I

https://m.edsoo.ru/DCOIEUICY

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHHUSI.
Jlaboparopnas pabota Ne 4.
«BrnustHue cBeta Ha pOCT U
pa3BHUTHE YCPEHKOB KOJICYyCa»

buotuueckue GaxTopsl

0.5

https://m.eds00.ru/G7NF3P1INM

https://m.edsoo.ru/A6Z8MGNQOR

24

25

DKOJIOTrH4eCcKHe
XapaKTEPUCTUKU MOMYJIALHNH.
[TpakTruyeckas padora Ne 2
«IToxcyér mioTHOCTH
MOMYJISALMI pa3HbIX BUJOB
pacTeHun»

Coo0miecTBa OpraHu3MOB —
OHOIIEHO3

0.5

https://m.edsoo.ru/X42J6 ABRN

https://m.edsoo0.ru/0T2K1PNGZ

26

27

OKOJIOTHYECKUE CUCTEMBI
(3KOCHCTEMBI)

OcHOBHBIC TOKA3aTeIN
DKOCHUCTEMBI. DKOJIOTHUUCCKHE

https://m.edsoo.ru/S1LIRWZMR

https://m.edso0.ru/NSTEWOGPE



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

nupamuibl. CBolicTBa
skocucteM. Cykueccus

28 [Ipuponanbie 3KOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOTEHHBIE YKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC
b — 1100

30 Hocgepa — ri00anbHas 1 https://m.edso0.ru/2X1VG5Q18
JKOcHUCTEMa 3eMIIn
3

31 AroHOMEpHOcTH 1 https://m.eds00.ru/\/5JT6B38Z
CYILECTBOBaHHMs OuOChepbl
q 0

32 CII0BEHCCTBO B GoChepe 1 https://m.edsoo.ru/[HXCDHPXDJ
3emiu
C

33 OCYHIECTEORANHE HPHPOAR 1 1 https://m.eds00.ru/187G37606
YeII0OBEYECTBA
PesepBHrlil ypok. O6001eHue

34 tembl «CooOriecTBa u 1 https://m.edso00.ru/SW5XCF3K6
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

ChopMupoBaHHOCTh 3HAHMH O MecTe W POJM OMOJIOTUU B CHCTEME
Hay4yHOIO 3HAaHUA €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTUHU; (DYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEpKaHWE OUOIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
MIpEBpAIllCHHE JHEPruu), roMeocta3 (CaMOoperyJsius), YpOBHEBas
OpraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeOopuM  (KJIETOYHAsd,
XpOMOCOMHasl, MyTanmonHas), 3akoHbsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOUCXOXKACHNUS  KyJlbTypHbIX  pactenuit H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTh MCTOAAaMMU HAYYHOI'0 IIO3HAHUA B ouooruu
(Ha6J’IIOI[eHI/Ie U ONMKCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBJ'ICHI/II\/’I;
opraHusanusa U  HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUE TUIIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMWHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YyJIbTAaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ u
3aKOHOB; YMCHHC J[J€JIaTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX

PE3yIBTATOB)

10 KVIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

YMmenune BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApuOT MW JYyKapuoT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IJIAaCTUYCCKOI0 M

SHEPreTHYECKOro  OOMEHa, XEMOCHHTe3a, MHTO03a, MeHo3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IEIX OOECTICUCHHS
0€30IaCHOCTH CBOETO 37I0POBbSI M 37I0POBbsI OKPYKAIOUIUX JIFOACH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IMOBEJEHUS B  OKPY’KaIOIIEH
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JTOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

paluOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4Yd HAa MOHO- H
III/IFI/I6pI/II[HO€ 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 pabore ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COZAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAyYHbIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX MHCCIEOBaHUIN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 OGMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHSATHUHBIN arrapar OonoJIoruu

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 (OPMHUPOBAHUU
COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUPA U HAy4YHOTO
MHUPOBO33PEHUS; O BKJIAQJE POCCHHUCKHX M 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue packpbeiBaTh COJACpKAHHE OWOIIOTHUYECKUX TEPMHUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OHI, SBOIFOIMS, TBUKYIINAE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAaKTOphl,  DKOCUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTHl, IeMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMHuia, OMOTeoIeHo3, obrochepa

YMenue uznaratb OnoIOrHuecKue TeopuH (BOMIONMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIOIUHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoplieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HallpaBiieHUH U mmyTeit 3Bomonnn A.H. CeBeproBa, yueHus
o Owochepe B.M. Bepnanackoro), ompenensT TpPaHUIBI 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, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
3daKOHOB; YMCHHC [€JIaTb BBIBOAbI Ha OCHOBAHHUHU ITOJTYYCHHBIX

pE3yIbTATOB)

VYMeHne  BBIAEHATH  CYLIECTBEHHBIE  INPU3HAKH  CTPOCHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOTEOIeHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, NPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUSA 3KOJOTHYECKHX (PAKTOPOB HAa OPraHU3MBl,
IIEpeHOCa  BEIIECTB W  IOTOKA JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TmNpUMEHSTh TONyYeHHBIE 3HAHUS Uil  OOBSCHEHUS
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 TIOBEACHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHUMAaHWE HEOOXOIUMOCTH HCIIOIb30BAHMS
JOCTMDKCHUH  COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

IIPUPOIONOIIB30BaAHUS




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

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
3HaHMSI M3 Pa3InyHbIX HCTOYHMKOB (CMMU, HayuHO-momyJsipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHUECKUE ITPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE TUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

00006111251 6MoTOrNYecKy0 HHGOPMAIUIO U3 HECKOIBKUX HCTOUHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIorun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

11

1.2

IIpoBepsieMblii 31eMeHT COAEPKAHUSA

buonorus kak Hayka

buonoruss — Hayka o xuBod mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHuU
COBPEMEHHOM Hay4yHOH KapTuHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOIBI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MepeHue, KiaccupuKalus, MOJEIMpOBaHUE, CTaTHUCTHYecKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHust ouonorun. CBoiicTBa

OMoCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJSPHO-TEHETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

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

MHHCPAJIBHBIX BEHIECCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHuMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruudeckue
byHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KAaTalIn3aTOPOB

YrneBoabl: MOHOCAaXapu bl (TIIFOK03a, pud03a M Je30KCcupr003a), AucaxapuIbl
(caxapo3a, NakTo3a) W MOJHUcCaxapuibl (KpaxMmal, TIUKOTEH, IIeJIJII0I03a).
buonornueckune QyHKIIUN yTIEBOOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (ochomunuasl. 'mapoduiibHO-
ruapooOHbIe cBolcTBa. buonormdeckue QyHkuuu nunuaoB. CpaBHEHHE

YIJICBOJOB, OEIKOB U JIMTIUI0OB KaK HCTOYHHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn sl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crpoenne u ¢yakiuu JIHK. Crpoenme m ¢ynkimuun PHK. AT®:

CTpoeHue U pyHKIUU

3.5

HI/ITOHOFI/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MCTO,Z[I)I HN3YUYCHHUS KIETOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OOIiye nmpu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpana, moJsiekyasl JIHK kak remerwdeckuii ammapar, cucrema

cuHTe3a OelKa

Tunsl KI€TOK: 3yKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckod kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKApUOTUUECKOU KJIeTKH. OCHOBHBIEC OTJIMYUS PACTHUTEIILHOW, KMBOTHOW H

rpUOHOMN KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAINKC, WX
¢dynkiun. [Tnazmarndeckas MmemOpana, e€ cBoiictBa 1 GpyHKImH. [luToriazma u
e€ opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: 3HJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, Jm3ocombl. [loyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MHTOXOHJIPHH, TUIACTUBL. [IpoMCXOKICHNEe MUTOXOHAPUNA U TUIACTHUI.
Buapr mmactua. HemeMOpaHHBIE OpraHOMIbI KICTKH: PHOOCOMBI, KICTOUHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

Anpo — perynasTopHblil neHTp KieTku. CTpoeHue sipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGSITGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM MeTa0O0IN3M. ACCUMWISIINS (TUIACTUYECKUN OOMEH) U
JTUCCUMUJIIALINS (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPAILICHHUU S9HEPTHUU B KIICTKEC

®otocunTe3. CBeToBas 1 TeMHOBas (pa3bl hoTocunTesa. Peakiiumn porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A IS XKU3HU Ha 3emiie.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBILIEHUS €ro
IPOAYKTHUBHOCTH Y KyJbTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHHTE3UpYyIole OakTepuu. 3HAU€HHE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJCICHHUE U
aKKyMyJIMPDOBAaHWE DSHEPIHMM B KIETKE. OTambl JHEPreTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WM KIETOYHOE

nbIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO OOMEHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOJl U ero
cBoricTBa. Tpanckpumnmus — Matpuunbiid cuaTe3 PHK. Tpancnsuus — 6nocunTe3

oenka. KogupoBanre aMmuHOKUCIIOT. Posik pubocoM B OnocuHTe3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nummynonepumura yenoseka (BUY) — Bo3Oynutens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

5.1

Pa3zmHoxenue u HHAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KneTounslii 1mMKI, WM KU3HEHHBIM UK KiIeTku. WuTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B uutepdasze. Pernukanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue xnetkn — muro3. Cragun murtosa. IIpoueccel, mpoucxonsimue Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a

5.2

5.3

@®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosnioe U 1mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiio3. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [Tos10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U ciepMaro3ou10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BHUTHE
(amOpuorenes). DTambl IMOPHOHATHLHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysius, opranorenes. IloctambpuonansHoe pasputue. Tumb
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsMOE, HenpsiMoe (JIMUnHOuYHOE). BrinsHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PASBUTHUA




HaCJIGI[CTBCHHOCTB U U3BMCHYUBOCTb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3anauun reHeTuku. Mcropus pa3BuTusa reHeTUKU. BKitag poCCUIUCKHAX
U 3apyOeXHbIX YYEHBIX B pa3sBUTHE TEHETHKH. MeToabl TeHETHUKH
(ruOpuI0IOTHYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIPHO-TEHETUYECKHA).
OcHOBHBIE F€HETUYECKHE IOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HacCJEeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokoneHus. [IpaBwiio [OMUHHMpPOBaHUA. 3aKOH pACUICIUICHHS IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE M HENMOJIHOE TOMUHUPOBAHUE.

Jurnbpuanoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACIICAOBAaHUS TPU3HAKOB.
L{uToreneTnvyeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHATU3UPYIOIIEe
ckpemuBaHue. Mcronb30BaHME — AHATU3HUPYIOUIETO  CKPELIMBAHMUS IS

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana 1o crerjieHHOMY
HACJIEJOBAaHUIO TEHOB. Hapylienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE ompeleiaeHue moyia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnemoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BUBI N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PUKAIIMOHHON H3MEHYMBOCTH. BapualnMoOHHBIM psJ W BapHallMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE M KauyeCTBEHHBIE

MpPU3HAKU U UX HOopMa peakiiny. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBenHnasi, WM TEeHOTHIHYECKAs, HW3MEHYHMBOCTH. KoMOMHaTHBHAs
W3MEHYUBOCTh. Meilo3 u ToJOBOW MpoIecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTtaimii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTaluil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOW H3MEHYHMBOCTH

H.U. BaBuinoBa

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOIIBI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHIECKUH, ONM3HEIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHUYECKHIA, MOJEKYyIsIpHO-TeHeTHuYecKuil. COBpEeMEHHOE Ompe/esieHHe
FEHOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomornipio [11[P-ananu3a. HacrmencrBenHple 3a00JieBaHUS YeIOBEKa: T'CHHBIC

0o0J1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KJIACC

6one3nn. CoMaTHUECKUEe W TeHEpaTUBHbIE MyTalMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS T'CHETUYECKHX
Ooe3HeH. MenuKo-reHeTHYECKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMLIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHHHU TIE€HETHYECKUX

3a00JI€BaHUI YeIOBeKa
Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CENEKIUU U JTOMECTHUKALIMS.
Yuyenne H.U. BaBwimoBa 0 MEHTpax MPOUCXOKACHHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHui. L{eHTpbI MpoUCX0KAeHHS JOMAITHUX KUBOTHBIX. CopT,
opo/ia, IMTaMM

CoBpeMeHHbIE METOMBI CeNeKIUU. MaccoBbI M WHIUBUIYAIbHBIH OTOOPHI B
CEJIeKLIUU pAacTEHUU U KUBOTHBIX. OlLlEHKa 3KcTepbepa. Bian3KkopoaCcTBEHHOE
ckpemmBanue — HHOpuaWHT. Yuctas nuaus. CKpEeIIMBaHUE YUCTHIX JIHHHM.
I'ereposuc, wim rubpuanas cuna. HepoactBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. MCKyccTBeHHBI MyTareHes u
MOJy4YeHUE TMOJUIUIONJOB. JIOCTHXKEHUSI CeNeKIMH pPAacTeHUM, >XKUBOTHBIX WU

MHUKPOOPTraHU3MOB

buoTtexHosorust kak oTpacib Ipou3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu TpancreHHsix opranusmon. Knetounas
uHxkeHepus. Kilerounele KynbTypbl. MHKpPOKJIOHAIBHOE pa3MHOKEHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIPOLYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKoJIOTHUYecKue U atudeckue npodiemsl. MO — reHernuecku

MOAU(PHUIIIPOBAHHBIE OPTAHU3MBI

Kon

11

IIpoBepsieMblii 3JIEMEHT COIePAKAHUS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Bomtouuu. [lageoHTomorm4yeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJOB B MAaJICOHTOJIOTMYECKOM JIETONMUCH, MEPEeXOoJHble (OPMBI.
buoreorpaduyeckue: cxoactBo M paznuuue (ayH u (iaop MaTepukoB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA W pa3ivuus SMOPHOHOB pa3HbIX
BUJOB  TNO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

aHAJIOTUYHbIE,  pYJIMMEHTapHble  OpraHbl, aTaBU3Mbl.  MoJeKyIsapHo-




1.2

OHMOXUMHUYECKUE: CXOACTBO MCXAaHHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTabOIMYECKUX MMyTeH Y BCeX OpraHu3MOB

OpomonnonHass teopusa Y. JapBuna. Ilpennocbuiku  BO3HUKHOBEHUS
JapBUHHU3MA. J[BIDKYyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUYCHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3MECHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

14

Cunrernueckass teopus osBosouuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOIUH

JBrxyme cuibl ((GakTopbl) 3BOJIIOLMU BUAOB B Ipupoie. MyTallMOHHBIN
IpoLecc U KOMOMHATUBHAsI U3MEHUYMBOCTh. [lomyssiuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBoItOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTarT sBoitonuu. [Ipumepst
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMOp(O3bl M WAHO0ATANI TAIIUH.

Bun wu  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOTrHIeCKOe

1.5

MaKpOSBOHIOI_II/IH. CDOprI 9BOJIFOIIUHN: @HHGTH‘ICCK&H, JUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BosIONINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNpENCTABICHUA O 3apOKJICHHM >KW3HU. HayudHble ruUmoressl
BO3HUKHOBEHHUS XM3HM Ha 3emie: aOuoreHe3 W MHaHCIEPMUA. XUMHUYECKas
ABOJIIOLIMSL. ODKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KIJICTKHU U UX 3BOJIIOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spaM u mepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. Ilanmeosoiickas 3pa u e€ mnepHoAbl: KeMOpHICKHiA,
OPJIOBUKCKHW, CHIIYPUUCKWW, JI€BOHCKHI, KAaMEHHOYTOJbHbBIA, MEPMCKHI.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: MaleOreHOBBIM, HEOTC€HOBBIN,
AQHTPOIIOI€HOBBIM. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHMi U >KMBOTHBIX. [losiBI€HME, pacuBeT W BBIMUpPAHHUE I'PYII JKHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYecKOro MHUpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB




2.4

2.5

DBouonus yenoBeka. AHTPOMOJIOTHs Kak HayKka. Pa3BuTue mpeacTaBieHui o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncrtBa u
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJIOKEHHE YETIOBEKA.

JIBrxymue cuisl ((akTopsl) aHTpororenesa. HaciencrBeHHas H3MEHUYMBOCTD U
ecTecTBeHHbII 0TOOp. OOmiecTBeHHBIN 00pa3 *KU3HU, M3TOTOBJICHUE OpYIUi

TpY/a, MBIILJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBHU JBOIIOLMUHU 4YEJIOBEKA: aBCTPAIOIMUTEKH, YenoBek
ymenslid, YenoBek mNpsaMoxonsamui, YenoBeKk HeaHAEpTAIbCKuM, Yenosek
pa3yMHblid. Haxoku MCKOmaeMbIX OCTaHKOB, BPeMs CYILIECTBOBaHMs, 001acTh

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIIINE PAChl: EBPONCONIHAS (eBpa3nuiicKas),
Herpo-aBcTpajlouHass  (dKBaTOpHajbHas),  MOHIOJIOMJIHAs  (A3MATCKO-
amepuKaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycloBHsM cymiecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

Opranu3Mbl 1 OKpYy>Karolas cpeia

3.1

3.2

3.3

3.4

OKoJorus Kak Hayka. 3aJladyd U pasJelibl SKOJIOTMU. MeToasl dKOJIOTrH4eCKUX
uccleoBaHuM.  DKoylornyeckoe  MHupoBo33peHue.  Cpenpl  OOMTaHMS

OpraHu3MoOB: BOJHA, HA3CMHO-BO3AYyIIIHAA, IOYBCHHAs, BHYTPHOPTraHU3MCHHAA

Okonorndyeckue (axropel. Kiaccuduxanus skonoruyeckux  (pakropos:
abuoTuyeckre, OMOTHYECKHE M AaHTPOIOTrEeHHbIE. J[eHCTBHE 3KOJOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JAEUCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonornueckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOCHCTBUI: KOHKYpPEHIINS,
XHUIIHAYECTBO, IMapa3uTHU3M, MYyTyaju3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HaYeHHe OHOTHYECKHX

B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOIMYJIAIHHN. OcCHOBHBIE IIOKa3aTecIn
NnomyJsinuu: 4YuCJICHHOCTL, INIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTb, MPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJISIIUU U €€ perysuus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas,
HpPOCTPAHCTBEHHAs, Tpoduyeckas (nuiieBas). Bupabl-momunantel. CBsi3u B

OuoIEHO3€E

4.2

DKoynoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCUCTEMBI: INPOIYLIEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BeEIIECTB M IIOTOK OSHEPrUU B
skocucreme. Tpoduueckue (MuIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nenu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKoJIOTHYecKHe MUpaMUbl: MPOTYKIMH, YUCIEHHOCTH, Ouomaccsl. CBOMCTBa

9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryJisiiusl, pazsurue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak Qakrop ycroiumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.UM. Bepnanckoro o Ouocdepe. ['paHuipl, coctaB u CTPYKTypa
ouocdepsl. XKuBoe BemectBo U ero gpynkiuu. OcobeHHocTn Ouochepsl Kak
rnodanpHOM 3KocHcTeMbl. JIMHaMHuUeckoe paBHOBecHEe U OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemecTB U OMOTr€OXUMHUYECKHE ITUKIIBI JJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTeHHBIE U3MEHEHUsS B Ouocdepe.
I'mobanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa PpalMOHAJIBHOTO YOpPABJIEHUS MPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/ISI OMOJIOTUHU U OXpaHa IpHUpOAbI




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

1. buoaorus. 10 knacc. bazosvblii ypoBenb : yueonuk / B.B. [laceunnk, A.A. Kamenckwmii, A.M.
Py6uoB [u np.] ; mox penakiueii B.B. [Taceunnka. — Mocksa : [Ipocsemenue, 2026. — (JIuaus
JKHA3HH).

2. Bwuoaorus. 11 knacc. ba3oBblii ypoBenn : yueOnuk / B.B. [laceunuk, A.A. Kamenckuii, A.M.
Py6uoB [u mp.] ; mox penakiueit B.B. [Taceunnka. — Mocksa : [Ipocsemenue, 2026. — (JIuaus
JKH3HH).

3. buoaorus. 10 kaacc. bazoBsiii ypoBens. JiekTponHas popma yuednuka / B.B. [Taceunuk,
A.A. Kamenckmuit, A.M. Py6ros [u ap.] ; mox pexaknueii B.B. Ilaceuynmnka. — Mocksa :
IIpocsemenue, 2026.

4. buonorus. 11 kiaacc. ba3zoBslii ypoBeHnsb. JiiekTpoHHas (popma yuedoHuka / B.B. [laceunuk,
A.A. Kamenckuii, A.M. Py6rios [u ap.] ; nox penaknueti B.B. ITaceunuka. — Mocksa :

IIpocsemmenue, 2026.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Taceunuk B.B., llIgenon I'.I'., Epumona T.M. buosorus. 10—11 xnaccel. ba3oBblit ypoBEHS.
[Hoypounsie pa3paboTku : yueOHOe ocobue A 001eodpa3oBaTeIbHBIX OpraHu3auui. — 2-¢
u3n. — Mockaa : [Ipocsemienue, 2024.

2. TIlaceunuk B.B., IlIsenon I'.I'. buomorus. O6mas 6uomorust. 10—11 xmaccel. Metoguueckoe
nocooue k yaeOnuky B.B. [laceunuka (0a3oBsiii ypoBeHns). — Mocksa : [lpoda, 2023.

3. Kamenckmnii A.A., KpukcynoB E.A., [Taceunnk B.B. buonorus. 10-11 xmaccel. ba3ossrit

ypoBeHb. MeTtonuueckoe nocobue. — Mocksa : [lpocsemenue, 2022.



4. Pa6ouas nporpamma no ouoxoruu aisa 10-11 kiaaccos (6a3oBbrii ypoBens) k YMK B.B.
[Taceunnka (cepust «JIuHMS KU3HNY) — pazpaboTaHa B KOHCTPYKTOpE padOUYNX MporpamMm Ha

caiite eds00.ru B coorBercTBuu ¢ TpedoBanusimu OI'OC COO u ©OIT COO.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

O0P «Ob6naxo 3nanuit» (buonorus, 10—11 kmaccer) OmnopHbIe KOHCTIEKTHI, CAMOCTOSITETILHBIC Pa0OTHI
C aBTOMaTHYECKON POBEPKOH, BUPTyalIbHbIC JJA0OpaTOpHbIE pabOThI, KOMILJIEKTHI TEMaTHYECKUX
KOHTPOJIBHBIX paboT

Y4eOHsIi oHNMaitH-Kypc 1o ouonoruu st 10 kimacca (U3 deaeparbHOTO mepedHs) Teopernueckue
MaTepHaJbl, 3aJaHUs U TECTBI C aBTOMAaTUYECKOM IIPOBEPKOH 10 BeceM paznenam DPII

SKnacclHTepaKkTHBHBIE 33JaHVsI, TPOBEPOYHBIE paOOTHI, TPEHAKEPHI TI0 OMOIOTHHN /ISl TIOATOTOBKH K
BIIP u EI'D

MockoBckas 3nekTpoHHas mkona (MOLL) bubnmoTeka 31eKTpOHHBIX 00pa30BaTEIHHBIX
MaTepHasoB, ClieHAPUH YPOKOB, TECTHI, BUPTYaIbHBIC JJAOOPaTOPHU

Ennnast komekims nudpoBeix 00pa3oBaTeNIbHBIX PECYypCOB  JJIEKTPOHHBIE yueOHbIE MaTepUabI,
MPEe3eHTAINHU, MOJIENT! OUOIOTUYECKUX MPOIIECCOB U OOBEKTOB

InternetUrok.ru Buieoypoku, KOHCIIEKThI, TECThI IO BceM TeMaM Kypca ouosnoruu 10—11 kimaccos
Yun.py HTEpaKkTUBHBIE 3a1aHUSI U TUArHOCTHYECKHE PadOTHI 10 OMOJIOTHN

Konctpykrop pabounx nporpamm (edsoo.ru)  MHCTpyMeHT 118 pa3pabOTKH U KOPPEKTUPOBKH paboumx
mporpamm 1o 6uosioruu B coorBeTcTBrn ¢ OOl


https://edsoo.ru/




