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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, CoAepkKaHUs, pe3yabTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS 0 crielupuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHUM SKUBOM TMPHUPOABI U 0OECIeUCHHUH
CYIIIECTBOBAHMS UeJIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 61oa0rUM TAET NPEACTABIEHUE O LENX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO MpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUYUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YU4eOHBIX JEHCTBUM OOYYaIOMIMXCA 10 OCBOCHHMIO COJCPIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peain30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3y4YeHHUM Ouosioruu, Ojarogaps ueMy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OepeKHbIM OTHOIICHHUEM K OKPY XKaIoIIeH MPUPOIHON cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra U CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIyYeHHBIX 3HAHUN B MMOBCEIHEBHOM JKU3HU JJIsl PEUICHUS NMPUKIIAIHBIX 3a7a4, B
TOM 4HKcje: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
IIOBEJCHUS B OKPYXKAIOWIEH NPUPOJHON CpeJie, aHaIu3a BIIMSHUS XO3SMCTBEHHOMN
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAJHON HAMpaBIEHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUEeHHUS YCIOBUH JUISI PELICHHUS



OJTHOM M3 aKTyaJbHBIX 33Ja4 LIKOJIBHOTO OHMOJIOTMYECKOr0 00pa3oBaHMsl, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
MecTo. OHa oOecreunBaeT (OPMHUPOBAHUE Yy OOYyYAIOIMXCSA IPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTEINIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHHUSA
(YHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIN3ALMU
oOyuatomuxcs. M3yuenue 6mojaoruu o0ecneunBaeT yciaoBus A (HOpMHUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTHU, (PU3HKHU, XUMUHU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY J[UId ONpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €TI0 COJEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTHUH.

Ot60p coxepxanus yueOHoro mpenmera «buosorusi» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMM KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACIISIIONIME aJCKBaTHOE IOBEJICHUE
YyeJoBeKa B OKpY»Karolleld MPUPOJHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOopMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIUSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHW3alUu
OMOJOTMYECKOro 00pa30BaHMs.

CTpyKTypupoBaHHe cOAepX)aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTobl
Hay4yHOro mo3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucremMa M MHOTooOpa3ue OpraHMYECKOTO MHUPay,
«IBOJIIOLMS KUBOU MIPUPOJIBD»,  IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI.



[lens m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOT0 paHra ¢ MNpUOOpPETEHHE YMEHUU
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOCHHME OO0YYaIOIIMMUCS CHCTEMbl 3HaHUH O OWOJIOTMYECKUX TEOpHSX,
YUYCHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U 0COOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOY4YaIOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3TJBIIOB, WACH M TOAXO0B K W3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroummxcss oOmeil KyJbTypbl, (YHKIIMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIB HA OCHOBAaHUH 3HAHUH U OTIBITA, TIOJYYCHHBIX MTPU U3yUYCHUN
Onooruy;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESTEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEl, COOMIOICHUS ATUYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oo6miero odpazoBaHusi yueOHbIN nipeameT «buomorusy,
M3ydaeMblii Ha 0a30BOM ypOBHE, SIBJISIETCS 00s3aTEIbHBIM YUEOHBIM MPEIMETOM.

Jlst u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHON HAy4YHOU KapTHUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU PUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOT€0IeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHWMHUYECKHE BJIEMEHTBHI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUN OENKOB.



depmeHTHI — OnosoTuYecKre KaTam3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1eHTp, cybcrpatHas cnenuduaHocTh. Kodepmentsl. Butamunsl. OTimmuus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununer: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu saunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineotnasl — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue n pyukiuu JAHK. Ctpoenue u ¢pynxuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOIEHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTObl U3YUYEHUS KIICTKH.

Kietka kak nenoctHas xuBas cucteMa. OO1iye Npu3Haky KJIETOK: 3aMKHYTast
HapykHas memOpana, Moiekyinsl JIHK kak renerudeckuil ammapaT, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KIJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, ammapar ['onbmxwy,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIPHUH, TUIACTHUIBIL.
[Ipoucxoxaenne MUTOXOHIpUM U T1actun. Bunbl mactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QYHKIMHA OPraHOU/I0B KJIETKU. BKirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpaum:

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

Jnarpammel: «PactipeieieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOLE,
«Pacmpenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb, «brocunTes 6enka», « CTpoeHue MoJIeKyJbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHON KIETKN», «CTpoeHHE NPOKApHOTHUYECKOW KIIETKWY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopatopHass pabGota No 2. «M3ydyeHuwe CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonn3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrUM B NOHUMAHUU
MeTaboJu3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHHS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE YHEPTUHU B KJIIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nukomnms.
bpoxenne n ero Buupl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FHEPIETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTke. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hekinerounsie ¢popMmbl xu3HU — BUpychl. Uctopust oTkpeiTust Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpUIIIMS, peBepTaa u  uHTerpaza. lIpodwumakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenne JIHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbM nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anunkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHne KIeTKn», MoAenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI HabOp — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOXKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXXEHUS: JE€JIEHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusiX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMaTOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpOeHUs SUIEKIETOK M crepMaro3ouoB. OIuIoA0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npo0OieHue, racTpysiius, opraHorene3. IloctamOpuonanbHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPAMOE, HempsiMoe (JTUYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pasMHOXKEHHS OPraHU3MOB», «JIBoiHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe U HenmpsiIMOe pa3BUTHEY», «I'aMeTOreHe3 y MIICKOIUTAIOMINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOIIUTAIOMIETOY, «SHIIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-anIuIuKaius «JleleHue KIETKU», MOJENb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIctopus pa3BUTHA T€HETUKU. Posib uTOI0TrNn
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeTOoabl TEHETHKU (THOPHI0JIOTHYCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJNb3yEMAasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnnaenem.
MonorubpuiHOe CKpenMBaHUe. 3aKOH €IWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVIEHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTnueckrue  OCHOBBI  JUTHOPUIHOTO  CKPEIIUBAHUA.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CuernyieHHOe HacneAaoBaHue rnpu3HakoB. Padbota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBECHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OomMoraMeTrHble W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KonuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NpUUYKUHBI MyTalluii. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECAIOTHUYCCKUM, OIM3HCIIOBEIN, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOM MpPeapacroio)KeHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comartnueckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIIEHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKA.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICIIJIEHHUS U €r0 IUTOTEHETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI JUTUOPHUTHOTO
CKpeluBanusy, «Menos», « B3aumoaencTBue aaieibHbIX T€HOBY», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJloBeKa», «[ eHeTuka moia», «3aKOHOMEPHOCTU
HaCIIeJIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl yenoBeka M >KHUBOTHBIXY,
«Bunpl uzmenunBocTy», «MoaudukamonHas HW3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyImn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmIukamn «MOHOTHOPUIHOE CKpEIUBaHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlaGopatopHas pabota Ne 5. «V3ydeHwe pe3ynpbTaTOB MOHOTHOPHIHOTO M
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlabGopaTtopHas pabora Ne 7. «AHamM3 MyTanuid y Ipo30¢puiasl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKIMHA U JTOMECTHKALHS.
VYyenue H. U. BaBuiioBa o0 eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAMBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUMH U KUBOTHBIX. OIlleHKa JKcTephepa. bim3kopoacTBeHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuausa. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
HOJITIONIOB. JIOCTHKEHUS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak OTpaciab MPOU3BOACTBA. |'€HHAs HMHKXEHEpPHs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepusd. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W oTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUIPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmuipel U cxeMbl: Kapta «lIeHTphl NPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekThl OWoOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHUEe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS .

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CENEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIo
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCcTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTOMOrHYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
Bbuoreorpaguyeckue: cxoacTso u paznuuue (payH 1 Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYyIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTel y Bcex
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUlKM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKYIIME CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymume cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
OpoLecC M KOMOMHATHBHAas M3MEHYUBOCTH. llomynsiiiMoHHBIE BOJHBI U Apeid
reHoB. M30isnmst 1 MUrpanusi.

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuili Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdOUMU. [Ipumepsl
MPUCTIOCOOJICHHUI y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonorusi. PopMbl  3BOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxIeHne OT HECNEeUHATM3UPOBAaHHBIX MNpeakoB. IIporpeccupyromas
crenuanu3anus. AJanTUBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkensb, . Mromnep, A. H. Ceepiios.



Tabmuiel u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apobIir
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamnonHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Ununoamantammm», «OOIIas aereHepanus»,
«/IBmkymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsuna», «bopbba 3a cymectBoBaHue», «IIprucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOIUNY, O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkauus «llepexpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButne Hacekomoroy, « PazButue asarymkmy,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB IO MOPGOJIOTHUECKOMY
KPUTEPHUIOY.

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

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

JloHayuHbIE TIpEICTABICHHUS O 3apOKACHUM KWU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tambl
ouonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M HX 3BOIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickast dpel. Ilaneo3olickas spa u €€ Nepuoabl: KEeMOPHUICKHIA,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

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

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTE€HOBBIM,
AHTPONIOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa U reoJoruuecKkux mporeccoB. OCHOBHBIE ATarlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [T0osiBJIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BorolHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS Ye0BEKa. AHTPOINOJIOTHS KaK Hayka. Pazputue npeacraBieHui o
MIPOUCXOKJICHUHN YeJIoBeKa. MeTroabsl HW3ydeHus anTponoreHesa. (CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOIIeCTBEeHHBI 00pa3 >XKU3HU, M3TOTOBICHUE OPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3yMHbIil. Haxoaku HCKOmaeMbIX OCTaTKOB, BpEeMsl CYILECTBOBAHHMS, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAS
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMmepukaHckas).  UepTbl  NPUCHOCOOJIEHHOCTH  NpEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenoOBEYECKUX pac.
Kputuka pacnsma.

JemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cuUCTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PacturenpHas kieTtka», <OKuUBOTHas  KIEeTKay,
«IIpokapuotnueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHAaTOMHMUYECKMX 4YepT CTPOCHHUS 4YelIOBEKa U YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJEOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JION», «HemoBeuecKue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIEHKH WIH
U300pKEHHUSI KAaMEHHBIX OpYIUd MEepBOOBITHOTO YeNOBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuna, KouieKuus «DopMel
COXPAHHOCTH MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue HCKOMaeMbIX OCTATKOB PAaCTECHUU U
YKUBOTHBIX B KOJUICKIUSX).

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

Tema 3. Opranu3msl ¥ OKpYysKaoIas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonorudeckue ¢akropbl. Krnaccudukanmus -sKonoruyeckux (HakTopos:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(bhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue aktopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapasutusMm, koomnepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEHUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYLIECTBOBaHHS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE TOKa3aTelu
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOITYJISILUU U €€ PeryJIsiusl.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: kapta «IIpupogusie 30HbI 3emun», «Cpeabsl oOuTaHus
opranusmoBy», «®Portonepuonnusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE padoThI:

JlaGoparopnHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padbota Ne 2. «Iloncyér NI0THOCTH NOMYJSIUUNA Pa3HbIX BUIOB
pacTeHum».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAs,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosornueckrue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocuctemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbI. [InieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbI: OHOMacca, MPOAYKIUSA. DKOJIOTHYECKUE MHPAMMIIbL:



OPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pa3sutue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

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

buopasznooOpasue kak Qakrtop ycrowumBocTH dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOro pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNnbHOW 3KOCUCTEMBL. J[MHaMHuecKoe paBHOBecMe€ M oOpaTHas CBS3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['106aIbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycToiumBocTH Ouocgepbl. OCHOBAa palOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoémayn, «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3ACHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPS3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ounochepon,
«®aktopel  gerpajauumu  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOphI
paIroaKTUBHOTO 3arpsizHeHus: Ouocdeprl», «OO0mas cTpyktypa Ouocheps»,
«Pacrmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopot yriepoza B Ouocdepe», «Kpyropopot azoTa B IpUpOaE».

O6opynoBanue: Mojenb-anmukanus « TUnudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie cood1IecTBaY, KoJeKunn «buoiieHosy, «Bpenurenu BaxKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKLIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kuura
Poccuiickoit  ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pACTEHUH U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bruonorus» QOCTUrarTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHUWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon denepanuu, TpUposie U
OKPYIKaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM ESITEIHLHOCTU MPU CO3/TAaHUH YUEOHBIX
MPOCKTOB, pEIICHUH YyYEeOHBIX M TO3HABATCIBHBIX 3a/a4, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JCHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHCHHUIO OIIMOHCHTOB MPU OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM Ipak IaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tepea PoauHoi, ropaoctu
3a CBOM Kpal, cBOIO PojuHY, CBOW S3BIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTIOCTHXKEHUSM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHWOJIOTMHM B ITIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY>KeHHIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a KHU3HU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTU TNPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam MpodhecCUOHANBHON AEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KAaK UICTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKHM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKArOIIEN CPEIBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM M MmyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMUSI
W yYMEHHUS TpHU pEIICHUH TMpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B HKOCHUCTEMAaX, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME Pa3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS, 3KOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHUYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JUAJoOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM M YWTATENbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMAaHWE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpPYXalolleM MHpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peliaTh  PeCcypCHble  NpoOJeMbl  Pa3BUTHUS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUM B LEIIX
NOBBILICHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IIPU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHWUA JJs aHaiu3a |
OOBSICHEHHMSI SIBICHUM OKPYXAlOIIET0 MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aK/IIOUEHMsS] HAa OCHOBE HAayuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYUYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus: mpo6JsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHMsI yueOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHUE, MPOIIECC,
CUCTEMa, HayuyHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaromye GopMupoBaHue (QyHKIMOHAIBHON IPaMOTHOCTU M COLUAIBHOMN
KOMIIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOy4YaroIuXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOATENBbHO  (QOpMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 33JaBas IapamMeTpbl M KPUTEPUH HUX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHUWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHMI PA3HOrO pPOJa, BBIIBICHHBIX B Pa3IUYHbIX HHPOPMAIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN AESITENbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NelCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJI0B PEUICHUS TIPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JCSATEIBHOCTA 10 IOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYaIHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3a]JaBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LEJICHAINIPaBICHHbII TMOUCK IEepeHoca CPEeACTB M CHOCOOOB
NEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEICITEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIIBUTAaTh HOBBIE HJIEW, MpeuiaraTh OpUTMHAIbHBIE MOJIXOAbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAxX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIU3UPOBATh
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckol mHpOpMalru, HEOOXOIUMOM IJIsl BBITIOJHEHUS YYEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUK, TUarpaMMbl, TAOJIHUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
OMOJOrnyeckod HHPOpMalUMe: TPUMEHATH XHUMHUYECKHE, (HU3UYECKUE H
MaTEeMaTUYeCKHe 3HaKW W CUMBOJBI, (hOpMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o0menne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JMCKYCCHUM IO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEJILHO BBINOJHEHHUS MpearaeMomn
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HUIUN APYTUX YYACTHUKOB
JMasora Wik TUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMM CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEllIeHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJIEHA KOJUIEKTUBA;

NpPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJ[a M KaX/I0T0 YYaCTHUKA KOMaH bl B 00N
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh IMO3UTHBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUI;

JieaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TIOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX TMPOLIECCOB, UX pPeE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YyMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMH JIPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OCBOeHHS nporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHbIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosiorueid. B mporpamme mnpenmMerHbie
Pe3yNbTaThl IPEACTABICHBI IO rOJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOI'O MHMPOBO33PEHHMs, O BKJIAJAE POCCUUCKHX H
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJAEpkKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSATHM:
KU3Hb, KJIETKA, OpTraHU3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPAILCHHUE YHEPTUN),
romMeocras (caMOperyjsinusi), ypOBHEBas OpraHu3alUsi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJibHas JOorMa MOJIEKYJsipHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0OOpasus |
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. V. BaBunosa), onpenensats rpaHuIbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHUI, OpraHu3alus U IMpPOBEACHUE
OMOJOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHWE TMOJIYYEHHBIX pPe3yJbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHUE JI€NaTh BHIBOJbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB M MPEBpAICHUS SHEPTUH B KJIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHUS MPAKTHUYECKUX PEIICHUA B MOBCEIHEBHOMN
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONW cpeje, MOHMMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0TrNHU u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

yMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CIICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIECIOBAaHUS TPH3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIC COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN armapat OHMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buosnorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUWA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMCHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKa JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJIOTHYECKUX TEPMUHOB M TTOHATHIA: BU/I,
MOMYJISAS, TEeHOMOHA, DBOJIONHS, ABWXKYIIME CUIBI ((aKTOPHI) HSBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DPKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYyLEHThl, e UTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyTtedt somoruu A. H. CesepiioBa, yuenust o ouochepe B. M. Bepnajackoro),
ONPEEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHE TMOJYYCHHBIX pPEe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
HA OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JI€UCTBUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHU3Mbl, IEepeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSThH MOJYUYCHHBIC 3HAHUS JJI1 OOBSCHEHHUS OMOJOTHMYECKUX
IIPOILIECCOB M SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C LeNbplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKPY KarolIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

yMEHHUE pelaTh 3J€MEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH NUTaHUSA);

yMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M TpaKTUYeCKue paboThl, cOOI0IATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIIEHWBAaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YyMEHUE CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBbIE M YCTHBIE COOOIICHMUS,
00001mast 6rnoIOTHUecKyr0 HHPOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MTOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos
Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Kontpoabubie IIpakTnueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 https://m.edsoo.ru/ST7SVKFTX
3 XUMHUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KuznenesaTeabHOCTh KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
PazMHOkeHue 1 MTHAUBUAYaJIbHOE
5 AIBHY 5 1 https://m.edsoo.r/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTh M1 N3BMEHUMBOCTD
6 a 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUU
8 PeszepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (POBbIE)

Ne ni/m Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3aukHoBeHUE U pa3 € K13
2 HHICHOBCHUE H PA3BHTHE AH3HH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
3 Opranu3Mbl 1 OKpyXKarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo00111ecTBa U DKOJIOTHYECKHUE
4 9 https://m.edsoo.ru/WXWAVS56F
CHCTEMBI
5 PesepBHoe Bpems 2 https://m.edsoo.ru/T3R3FWNON
OBHLIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucreme HayK

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/O2T4D1UI5

MeTo/1bl TO3HAHUS JKUBOM
npuposl. [IpakTudeckas
pabota Ne 1 «Vcnonp3oBanue
pa3IMYHBIX METO/OB IpU
W3Y4YeHHH OMOIOTUYECKUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornyeckue cUCTEMEI,
MIPOLIECCHI U UX U3YUYCHHE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Boga n MuHepasbHbIe COJIH

benku. CoctaB u cTtpoeHue
0€eJIKOB

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33INUWSW

®depMeHThl — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
pabota Ne 1 «3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpuMepe
aMMJIa3bl WM KaTasasbl)»

Vraesonsl. JIunuael

0.5

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo.ru/OJ7NFITI5

HyxnennoBbie kucnotsl. AT®

https://m.edsoo.ru/WOELRA9B3




10

Hcropus u MeToabl N3y4eHus
kieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3ykapruoTHYeCKOn
kietku. JlabopatopHas
pabota Ne 2 «3yuenue
CTPOCHHMS KIIETOK PACTCHUH,
’KMBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM
Ha FOTOBBIX
MHKpOIIpernaparax u ux
OITUCAHUEC»

OOMEeH BelIEeCTB WU
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZ0O1WS5SLJY

https://m.edsoo.ru/LOB3I13XYZ

13
14

15

16

dorocunaTe3. XeMOCUHTES
DHepreTuvecKkii 0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres Oenka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

17

Tpaucusus — OuocuHTe3
Oenka

https://m.edsoo.ru/TFDKDDWWM




18

19

Hexknetounsie hopMbl KU3HH
— BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHU3MOB

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4AOR

20

21

Meiio3s

OObpazoBanue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Or1010TBOpPEHHE.
Jlaboparopuas padota Ne 4
«M3ydenue crpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo.ru/C29L.4DXB8

22

23

24

NupuBuyansHOE pa3BUTHE
OpraHu3MoOB

I'enetuxa — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYHNBOCTH

3aKOHOMEPHOCTH
HacJleI0BaHMsl TPU3HAKOB.
Monorubpuanoe
CKpeLIBaHNe

https://m.edsoo.ru/MA4T8LSAD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGOWI2

25

JuruOpuHoe CKpelrBaHue.
3aKOH HE3aBUCUMOTO
HaCJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CremieHHOe HaclieJOBaHNE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «3yuenue
pe3yJIbTaToOB

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

28

MOHOTHOPHIIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS
y 1p030(QHIIBI HA TOTOBBIX
MUKpOITpernapaTax»

I'enetuka nosma.
HacnengoBanue npu3Hakos,
CLIEIUICHHBIX C [I0JIOM

HN3MeHunBOCTS.
Henacnencrsennas
U3MeH4MUBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue

MO (DHKAITIOHHOM
M3MEHUYUBOCTH, IOCTPOEHUE
BapHUAIIMOHHOTO psAJia U
BAPUALIMOHHON KPUBON

0.5

https://m.eds0o0.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYUBOCTH. JlabopaTtopHast
pabota Ne 7. «Ananus
MyTalui y 1po30(uisl Ha
TOTOBBIX MHUKpOIpErapaTax»»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enetuka yenoBeka

PesepBHrIil ypok. O6001IeH1Ee
o Teme «HacnencTBeHHOCTh
Y U3MEHUHUBOCTh OPTaHU3MOBY»

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenekuus Kak HayKa U
porece

https://m.edsoo.ru/3128P31.98

33

MeTtoabl U JOCTUKEHUS
CEJIEKIIUU PACTECHHI 1
SKUBOTHEIX

https://m.eds00.ru/JISK3Q6WO0J




buorexHnonorusa xak oTpaciib

34 1 https://m.edsoo.ru/TAKI9E62K

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 34 0 4



11 KJIACC

Ne
n/n

Tema ypoka

DBOIIONHUS U METOMBI €€
W3yUYEHUS

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

Jara

IpakTuyeckue
H3yUYeHHsl

padoThbI

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/6KWQI9KBKU

Hcropus pasButus
MPEACTABICHUI 00 IBOIIOIIUN

MuKkpo3BOIOIHS

[MomynsAnus kKak 3JeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEeHHE BUJIOB 110
Mopdonoruaeckomy
KPUTEPHIO»

JIBroKy1e CUIIbl
(31emMeHTapHbIE GAKTOPHI)
HBOJIIOLINH

0.5

https://m.eds00.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/3EH6CNOWI

EcrecTBennsbIit 0T00p 1 €ro
(bopMbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOTIEHHOCTD
OpPTraHHU3MOB H
BH1000pa3oBaHUE.
JlabopaTtopHnas padorta Ne 2
«Omnucanue
MPUCTIOCOOTICHHOCTH

0.5

https://m.edsoo.ru/WAJHSTLOB




opraHusma u €€
OTHOCHUTEJILHOT'O XapaKTepay

Hanpasnenus u mytu

YCJIO0BCKa

8 https://m.edsoo.ru/PI1FIOYV3
MaKpPOA3BOJTIOIUH

9 HeoOpaTtumocTs 3BoOIONINN https://m.edsoo.ru/CLA9VCSJJ
Uctopus xu3nu Ha 3emiie U

10 .. https://m.edsoo.ru/MJYY IMVX7
METObI €€ N3yUeHUs
['unoTe3sl MpOUCXOKACHUS

11 https://m.edsoo.rt/EKNHXBOS?2
’KU3HU Ha 3eMiie
PasBuTure xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
apam H nepuoam
OCHOBHBIE 3TaIbl PBOIIOLAN
PaCTUTENBHOTO U JKUBOTHOT'O
mupa. [Ipaktrueckas pabora

13 p p p 0.5 https://m.edso0o0.ru/7K1LYOSCT
No 1 «M3yuenue nckomaemMbix
OCTATKOB PACTEHUH U
SKUBOTHBIX B KOJUIEKIIHSIX)
CoBpeMeHHas cuctema

14 https://m.eds00.ru/WSEXNOYAK
OpraHUYEeCcKOro Mupa
OBOIIOLUS YEIOBEKA

15 https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)
JIBmokymiue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTEHE3a
OCHOBHBIE CTaIUU IBOTIOINHA

17 https://m.eds00.ru/14G19MQ4K
yeJoBeKa
YenoBeueckue pacel U

18 MIPUPOAHBIE aanTalluu https://m.edsoo.ru/XL7QKC5PK




19

20

PesepBHbIil ypok. O600meHE
1o TeMe « Bo3HUKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3eMIIe»

DKoIoTHs KaKk HayKa

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46KONS61

21

22

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

AOGuoTtnveckue HakTophI.
Jlaboparopuas padota Ne 3.
«Mopdodonornueckue
0COOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas pabota Ne 4.
«BnusiHME cBeTa Ha POCT U
pa3BUTHE YCPECHKOB KOJICYCa

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3PINM

23

24

buotnueckue hakropsl

DKOJIOTHYECKHE
XapaKTePUCTUKU TOMYJIALNH.
[IpakTnueckas padora Ne 2
«IToacuért maoTHOCTH
TIOTYJISINI pPa3HBIX BUJIOB
pacTeHuin»

0.5

https://m.edsoo.ru/A6ZSMGNOR

https://m.edsoo.ru/X42J6ABRN

25

26

Coo0bmiecTBa OpraHu3MoOB —
OHoLEeHO03

DKOJOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

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

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIE TIOKA3aTETH
3KOCUCTEMBI. DKOJIOTHUECKHE

https://m.edsoo.ru/NSTEWOGPE




nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 [IpupoaHbie SKOCUCTEMBI 1 https://m.edsoo.ru/ WIDMMUBCS

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b epa — 1100

30 Hochepa — robabHas 1 https://m.edsoo.r/2X1VG5Q18
AKOCHCTEMA 3eMJIU
3aKOHOMEPHOCTH

31 1 https://m.edsoo0.ru/V5IT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
YenoseuecTBo B Onochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
e
C

33 OCYMCCTBOBANNE HPHPOIB! H 1 https://m.edsoo.ru/187G37606
YelI0Be4eCTBa
PesepBHEIil ypok. O600ICHHE

34 TeMsl «Coo0l1ecTsa u 1 https://m.edsoo0.ru/SW5XCF3K6
9KOJIOTHYECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M PO OMOJOIMM B CUCTEME
Hay4yHOIO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (PYHKIMOHAIBHOW TIPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEp)KaHHWE OHOIOTUYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIPEBpAIllCHHE JHEPruu), roMeocta3 (CaMoperyJsius), YpOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEIPOAYKIIHS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3narath  OHOJOrMYeCKHMe  TeopuH  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 ILeHTpax MHorooOpasus U
IPOUCXOXKACHNUS  KyJlIbTypHbIX  pactenuit H.M.  Basuiosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTh MCTOAaMHW HAYYHOI'O IIO3HAHWA B ouonoruu
(Ha6J’IIOI[eHI/Ie U ONMUCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBJ'ICHI/II\/’I;
opraHusanusa W  HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTEC3BbI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMHaAMU, 00BsICHEHHUE MOJIYYCHHBIX
PE3YyJIbTAaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [J€JaTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX

PE3yIBTATOB)

YMmenune BBIACIIATh CYLICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApuOT MW JYyKapuoT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU nponeccoB oOMeHa BCIICCTB U
MNpeBpalIiCHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, Meiio3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOM JKU3HM B IENAX obOecreyeHus
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbsI OKPY’KAIOLIUX JIIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpY’Karoleh
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOJIh30BAHUS
JOCTHKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJIOTUH NS

paruoOHAJIBHOI'O IIPUPOAOIIOIIb30BAHUA

YMeHue peuiaTb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ala4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUEC, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MMpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Yy OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBIOHAYUYHbIE
3HaHUSA W3 pa3Iu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE AaCHEeKThl COBPEMEHHBIX MCCIIEJOBaHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIICHHUS,

0000111251 GMOJIOrMUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KUIIACC

Kon
NpoBepsIeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeHero o01ero 06pa3oBaHusA

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OpPMUPOBaAHHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MHUPAa U HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (PYHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA JIs1 pCHICHUS ) KU3HCHHBIX 3a/la4




YMeHue packpbeiBaTh COJACpPKAHHE OWOIIOTHUYECKUX TEPMHUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OH/I, SBOIFOIMS, TBUKYIIAE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DaKTOphl,  DKOCUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTBl, IIeMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTEOIIeHO3, Ornochepa

YMenue uznaratb OM0JIOrHUecKue TEOpHH (IBOMIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOIMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u myTtei spomonun A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), ompenensT TpPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMmenune BJIaACTb MCETOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa W IIPOBCACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHEC THUIIOTEC3bI, BBISAABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
34aKOHOB; YMCHHC [€JIaTb BBIBOIAbl Ha OCHOBAHHUHU IIOJTYHYCHHBIX

pE3yIbTaTOB)

VYMeHue  BBIAEHATH  CYLIECTBEHHBIE  INPU3HAKU  CTPOCHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEAyLEHTOB, OHOT€OIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACIEACTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBI,
IIEpeHOCa  BEIIECTB W NOTOKAa JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue TpUMEHSTh TONyYeHHBIE 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHuii B TOBCEAHEBHOM JKM3HM B IESIX  0OECTICUCHHS
0€30MMacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TpPaMOTHOTO TIOBEACHHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHUMAaHHE HEOOXOAUMOCTH HCIOIb30BAHUS
JTOCTMDKCHUH  COBpPEMEHHOW  OWONOTMU IS paldoOHAIBHOTO

MMpUPOAOII0JIb30BAHN A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

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

YMeHue BBINOMHATH Ja0OpaTOpHbIE U TPaKTHUYECKUEe paloThl,
coOmoaTh TpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HaHMSI M3 Pa3InyHbIX HCTOYHMKOB (CMMU, HayuHO-momyJsipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

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

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHn




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus xak Hayka

1.1

Buonorus — Hayka o xuBoil npupozae. Ponp O6uonoruu B hopMupoBaHUU

COBPEMEHHOU HayuyHOU KapTHHBI Mupa. CrcTremMa OMOIOTHYECKUX HAYK

1.2

Metonpl 1O3HAaHUS JKUBOM INpUpOAbl (HAONIONEHUE, SKCIIEPUMEHT,
OlKCaHKe, U3MEPEHUE, KIacCupUKaIus, MOACITUPOBAHNE, CTATUCTHYECKAS

00paboTKa TaHHBIX)

2.1

22

JKuBble cucTeMBl U HX OpraHu3anusa

Kupbie cuctembl (OMOCHMCTEMBI) KaK MpeIMET HW3YYCHHsS] OHMOJIOTHH.
CaolicTBa OMOCUCTEM U UX pazHooOpa3ue

YpoBHU  opraHuzanuu =~ OMOCHUCTEM:  MOJICKYJIIPHO-TCHETHUECKUIA,
KJICTOYHBIM, OPraHU3MEHHBIH, MOIMYJISAIUOHHO-BUIOBOM, 3KOCHUCTEMHBIH,

ouocdepHbIit

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTAB KJIETKH. XHUMHYECKHE 3JIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEeMEHTh. Boma u MuHepanbHble BemiecTBa. DyHKIHMM BOJBI U

MHHCPAJIBbHBIX BEIIECCTB B KIICTKCE. HozmepncaHI/Ie OCMOTHYECKOTO OajaHca

32

benku. CoctaB u cTpoeHne 6e1K0B. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
HezameHuMble ¥ 3aMEHUMBbIE AMHHOKHUCIOTHI. AMMHOKHMCIIOTHBIM COCTaB.
VYpoBHU CTPYKTypbl O€IKOBOM MOJEKyJIbl (MIEpBUYHAS, BTOpPUYHAS,
TpeTUYHAs U YETBEPTHYHAs CTPYKTypa). XUMHYECKHE CBOMCTBa OENKOB.
buonornyeckne pyHKINU OEIKOB.

®epmeHTl — Ouosormyeckue karanuzatopbl. CTpoeHue (QepmeHrTa:
aKTUBHBIHN IIEHTp, cyOcTpaTHas cneuuduunocts. KodpepmenTsl. BuraMuHsl.

Otnuuust GpepMEHTOB OT HEOPraHMYECKUX KaTalln3aTOpOB

33

VYrneBonpl: MoOHOcaxapuabl (TJIOKO3a, pubo3a ©  JAe30KcHpu003a),
nucaxapuiibl (caxaposa, JIakTo3a) W IMoJucaxapujibl (Kpaxmall, TIUKOTeH,
1eJuTio03a). buonornueckue GyHKIIUU YTIIEBOOB.

Jlununael:  TpUraMIepuabl, crepouabl, Gochomunuasl. [uapoduasHO-
ruapodobHbie cBoiicTBa. buonorundeckne ¢yukmuu junuaoB. CpaBHEHUE

YTJII€BOJOB, OEJIKOB U JIMIMU 0B KaK HCTOYHHUKOB DOHEPTHUU




3.4

3.5

3.6

Hyxneunossie kucnorsl: JIHK u PHK. Hykneotuasl — MoHOMeEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenne u pynknuu JJHK. Ctpoenne u pyHkmm
PHK. AT®: cTtpoenue n GpyHKIHH

[uronoruss — Hayka o kierke. Kierounas teopus. Meroasl H3y4eHHs
KJIETOK

Knerka kak wnenoctHass >kuBas cucremMa. OOIue NPU3HAKK KIETOK:
3aMKHYyTass HapyxHas memOpana, monekynsl JIHK kak renermueckuit

ammapar, cucreMa cuHTe3a Oenka

3.7

3.8

Tumbl KJIETOK: SyKapHOTHYECKas W MpokapuoThueckas. OcobeHHOCTH
CTpPOCHHMSI IPOKApUOTHUYECKON KieTkH. KierouHas cTeHka OakTepHid.
CTpoeHue 3yKapruOoTHUEeCKON KieTKH. OCHOBHBIC OTIWYHUS PACTUTEIbHOM,

JKUBOTHOM M TPUOHOM KJICTKH

[ToBEepXHOCTHBIE CTPYKTYpbI KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, UX
¢byukumu. [Tnasmarudeckas memOpaHa, e€ cBoiicTBa u pyHkuuu. Lluromnnazma
51 eé OpraHOu/blI. OnHOMEMOpaHHBIC OpraHoOU bl KJIETKU:
supomnasMatrueckas  cerb  (OIIC), ammapar [onbku, JTH30COMBI.
[loiyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKU:  MHUTOXOHAPUHU,  IUIACTHJBI.
[IpoucxoxaeHrne MUTOXOHIPHUM U TuTacTu. Buasl mnactua. HememOpanubie
OpPraHOUbl KJIETKH: PUOOCOMBI, KJICTOYHBIA ILIEHTP, PECHUYKH, KTYTHKH.

CDYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

SAnpo — perynaTopHbslii HeHTp KiIeTkd. CTpoeHue sipa: saepHas 0007I09Ka,

KapuoIuiadMa, XpoOMaTuH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelIecTB, UM MeTa0OIU3M. ACCUMUIIAIUS (TIJIaCTHUECKUN OOMEH) U
TUCCUMUIIALINSA (PHEPTeTUYECKUIT OOMEH) — IBE CTOPOHBI €MHOTO TpoIecca
MeTtabonu3ma. Tunbel oOMeHa BeUIecTB: aBTOTPO(MHBIN U reTepOoTPOPHBIN.

Ponb gpepmenTOB B 0OMEHE BELIECTB U NMPEBPAILIEHUN SHEPTHU B KIIETKE

4.2

®orocunre3. CperoBas u TeMmMHOBass (a3sl QorocuHTe3a. Peakuun
dorocunTe3a. DPdexTuBHOCTh HOoTOCUHTE3a. 3HaUeHHE (HOTOCHHTE3A IS
KU3HM Ha 3emuie. BiusiHue ycioBuit cpeisl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €70 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOLIe OakTepry. 3HaYeHHEe XEMOCHUHTE3a AJIs

JKA3HU Ha 3emiie

4.3

DHepreTHYecKuii 0OMeH B KjeTke. PaciiernieHnue BemecTB, BBIICICHHUE U

AKKYMYJIMPOBAHUC SHCPIrUU B KIICTKE. OTaIbl OHCPICTUYCCKOTO oOMeHa.




I'mukomus. bpoxenue u ero Buabl. KuciopoaHoe oOkucieHue, WU

KJIETOYHOE JbIxaHue. DPPEKTUBHOCTh SHEPreTUIECKOro oOMeHa

4.4

Peakuuu matpuunoro cunresza. ['enermueckas wuHpopmamus u JHK.
Peanuzamus reneTnyeckoit HHGOpMAIMHK B KJIETKE. | @eHeTUUECKHit KOJT M €ro
cBoiictBa. Tpanckpunius — wmatpuuHbiii cuHte3 PHK. Tpancmsaums —
Oouocunres Oenka. KonmupoBanume amuHOKHCIOT. Pombs pubocom B

onocuHTe3e Oenka

4.5

Hexnerounsie ¢popmbl )xu3HH — BUPYCHL. VicTopust oTkpeITus BUpycoB (/1.11.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
BUpycamu. Bupyc ummyHnonedunmra denoeka (BUY) — Bo3Oyautens

CITNda. ITpodwmrakTrka pacpoCTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH

Pasmuoxenne n HHIWBHUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

5.2

KiteTounslii 1Ky, WM SKM3HEHHBIA MUK KieTku. MHTepdaza m mMurTos.
[Tpoueccrl, mnporekaromme B uHTepdaze. Permkamus — peakuus
maTtpuyHoro cunresa JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTunl. JIMNIouJgHBIA W  TalUIOMJIHBIM  XPOMOCOMHBIE  HAOOPBHI.
Xpomatuasl. LluTomornuyeckue OCHOBBI Pa3MHOXKEHUS U WHIMBHUYaJIbHOTO
pPa3BUTHUSL OPTaHU3MOB.

Henenne knerkun — muto3. Craguu murosa. IIpoueccel, npoucxoasiye Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a

@®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Busl 6ecrionoro
pPa3MHOXEHHS: JIeIEHNE HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe,  BEreTaTMBHOE  pa3sMHOXKEHHE.  VIcKyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU
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[TonmoBoe pa3MHOXkEHHE, €T0 OTIAMYUSA OT OECIOI0r0.
Meito3. Cragun meiiosa. IIponeccsl, npoucxondume Ha CTaausax Menosa.
IToBenenne xpomocoM B Mero3ze. Kpoccunrosep. buonornueckuii cmpica u

3HaYeHNe Meno3a

5.4

5.5

l'amerorenes — mnpouecc 00pa3oBaHUSI MOJIOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbie »xene3bl: ceMEHHUKHM W suyHUKUA. OOpa3oBaHuWE U pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CepMaTo30u, SHIEKIeTKa) — CliepMaToreHes3 u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.
OmnonorBopenue. [TapreHorenes

WnauBunyanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(omOpuorene3). Jrtambl SMOPHOHAIBHOTO PAa3BUTHS Y TMO3BOHOYHBIX

JKUBOTHBIX: JIpOOJIEHHE, racTpyJisiius, opraHoreHe3. IloctamOpuonansHoe




pasBuTHE. THUOBI MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MPSAMOE, HEMPSAMOE
(munHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPSI,
CIIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasBurue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHMsI: CTPOCHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTb OPraHN3MOB

6.1

IIpenmer u 3amaum reHetuku. lMcropuss pa3BUTHS TE€HETHKU. Bxiag
pPOCCHMCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'CHETUKU. MeTobl
IeHETUKU  (TMOpPUAOJIOTUYECKUH, [MTOT€HETUYECKUH, MOJEKYJISPHO-
reHeruueckuil). OCHOBHbIE TE€HETHYECKHE NOHATHUA. ['eHeTnueckas

CHUMBOJIMKA, UCIIOJIb3YyCMasd B CXEMaAX CKpGH_[I/IBaHI/If/'I

6.2

6.3

3aKOHOMEPHOCTH HACJEIOBaHUs PU3HAKOB, YCTaHOBJICHHBIE |. Menenem.
MonoruOpuaHoe CKpelrMBaHue. 3aKOH eAuHO000pa3us TUOpUI0B TIEPBOTO
nokosneHus. [IpaBuwino momuHHpoBaHMs. 3aKOH pPACHICTUICHUS MPU3HAKOB.
['unore3a uncToThl raMeT. [10JIHOE U HETIOJTHOE JOMHUHHUPOBAHUE.

JuruOpumHoe  CKpeliMBaHWE. 3aKOH HE3aBHCHMOTO  HACJEIOBaHUS
IMPU3HAKOB. HI/ITOFCHCTI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIUMBaHMs.
AHnanmsupyroliee  CKpeliuBaHue.  VICHosjb30BaHHME — aHATU3UPYIOIIETO

CKpPCIIUBAHUA OJIA OIIPCACIICHUSA I'CHOTHIIA ocobu

CueruieHHOe  HaciefoBaHue Tpu3HakoB. Pabora T. Moprana mno
CIICTUICHHOMY HAacCIlIeZIOBAaHUIO TeHOB. HapyiieHue cHersieHus T'eHOB B
pe3ynbTare KpPOCCHHTOBepa. XPOMOCOMHAs TEOPHUS HACIEACTBCHHOCTH.
['eHeTHYecKue KapThI.

['eneruka mona. XpoMOCOMHOE OIpe/iefieHHe MoJjia. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMOraMeTHbIE U TeTeporaMeTHbIe Opranu3Mel. HaciieoBanme

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

N3mMeHunBOCTbD. Bune M3MEHUYUBOCTHU: HEHAaCJIeJICTBEHHAS u
HacyeCTBeHHas. Poib cpeabl B HEHACIEICTBEHHONM HW3MEHYMBOCTH.
XapakTepHucTuKa MOIM(PUKATMOHHONW U3MEHYMBOCTH. BapuainoHHbIi psin U
BapuallMoHHas Kpuasd. Hopma peakumm npusHaka. KommdecTBeHHbBIE U
KaueCTBEHHbIE  IMPU3HAKM M  UX Hopma  peakuuu.  CBoiicTBa

MOAU(UKAITMOHHONW W3MEHYMBOCTH

6.5

HacnencrBennasi, WM TeHOTHIIMYECKas, M3MEHYMBOCTH. KoMOMHaTHBHAS
U3MEHYUBOCTh. Mei03 M MOJIOBOM MpPOIECC — OCHOBAa KOMOWHATHBHOMU
W3MEHYUBOCTH. MyTannoHHas M3MeHYMBOCTh. Kiaccudukarus MyTanuid:

TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yactota u IMPUYUHBL MYTaHI/Iﬁ.




MyTtarennsie (pakTopbl. 3aKOH TOMOJIOTHUECKUX PsI0B B HACIEACTBEHHON

n3MeHunBoctd H.U. BaBunosa

6.6

7.1

I'enetuka uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T'€HETUKHU
YyeloBeKa: reHealOTUYEeCKuH, ONM3HELOBBIA,  LUTOTCHETHYECKUIA,
OMOXMMHYECKUIA, MOJIEKYJIIpHO-TeHeTnYeckuii. COBpeMEeHHOE ONpe/IesieHre
FEHOTHIA: TMOJHOTEHOMHOE CEKBEHHPOBAaHUE, T€HOTHUIIUPOBAHHE, B TOM
grcie ¢ momotnbto [TI[P-ananmu3a. HacnencteHHbIe 3a001€BaHMs YEITOBEKA:
reHHble 00JIe3HU, OOJIE3HU C HACIIEACTBEHHOW MPEApacloI0KEHHOCTHIO,
xpoMocoMHble Oosie3Hu. ComaTuueckue | TEeHepaTHBHBbIE MYyTallUU.
[Mpunnmnsr 370poBOro o0pa3a KHU3HH, JAUATHOCTUKH, NMPO(PUIAKTHKH U
JICYEHUS TEHETHUYECKUX Oose3Heil. Menuko-reHeTu4eCcKoe
KOHCYJIbTUPOBAHKE. 3HAYEHUE MEIULIMHCKON T€HETUKHU B MPEJOTBPAILIEHUN

U JICUEHUH IT'eHETHYECKHUX 3a00JI€eBaHMi YeI0BEKa
CeJ’IeKHI/Iﬂ OpraHu3MoOB. OCHOBBI OMOTEXHOIOTHU

Ceneknusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKIMH U JOMECTUKALIUS.
Vuenne H.U. BaBuioBa o meHTpax TPOUCXOXKICHHS M MHOTO00pas3us
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKIACHUS JOMAIIHUX >KHUBOTHBIX.

Copr, nopoaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METObI CeleKIIMU. MaccoBbIi U MHIUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIEHKa 3KCTepbepa. bianzkopoacTBeHHOE
cKpemBanne — HHOpuuHT. Yucras nuanus. CKpemyuBaHUue YUCTHIX JTMHHMA.
l'ereposuc, wnnm rubpuanas cuna. HepoicTBeHHOe CKpellMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. VcKyccTBeHHBIN
MyTareHe3 U IMOJIy4eHHUE MOJUIIIOUI0B. JIOCTHIKEHUs CENIEKIIUN PACTEHUH,

JKUBOTHBIX U MUKPOOPTraHNU3MOB

bruorexHonorust kak oTpacib IPOU3BOACTBA. ['€HHas MH)KEHepHs. DTambl
co3nanus pekomOuHanTHoM /JIHK u Tpancrennsix opranuzmoB. Kierounas
nHxkeHepus. Kinerounbele KynbTypbl. MHKPOKIOHAJIBHOE PpPa3MHOKECHHE
pacteHnii. KnoHnpoBaHNE BBICOKOIIPOAYKTHBHBIX CEIbCKOXO39HCTBEHHBIX
OpPraHu3MOB. DKOJOrH4yeckue u arudeckue npooduemsl. 'MO — renerudecku

MOAU(UIIPOBAHHBIE OPTAHU3MBbI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS




DBOJIIOLUOHHAS OUOJIOTUs

1.1

OBOJIIOIIMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.

CBuzerensCTBa HBOMIONMH. [lanmeoHTONIOrHYecKue: IOCIeI0BaTeIbHOCTD
IIOABJICHUSA BUJOB B NaJICOHTOJIOTHUECKOM JICTOIIUCH, TICPEXOJHBIC (bOpMBI.
buoreorpaguueckue: cxoacrso u pasnuune (ayH u ¢GJIOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOrHYECKHE: CXOJICTBA U pa3Inyusi SMOPHOHOB pPa3HBIX
BU/IOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJOTMYHbIE, PYJAMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHHM3MOB HACIICACTBEHHOCTH U OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomononHass teopus Y. [lapBuna. Ilpeanochbuiku BO3HUKHOBEHHS
JapBUHU3MA. JIBHKYIIIME CUITBI BOJIIOIMH BUI0B 110 J[apBuHY (M30BITOUHOE
pPasMHOXEHHUE  IpU  OTPAHUUYEHHOCTH  PECYpPCOB,  HEOIpeleIEHHAs

M3MEHUYUBOCTb, 00pH0A 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus sBomonuu (CTD) M OCHOBHBIE €€ TMOJOKECHHS.

Muxkpososmtonus. [Tomynsius kak eTuHUIA BIA U BOJIIOLUU

JBuxyume cuiibl ((pakTopsl) 3BOJTIOLUKK BUIOB B Ipupoje. MyTallnOHHbBIN
pouecc M KOMOMHATHBHAasT W3MEHUYUBOCTH. llomynsliMOHHBIE BOJHBI U
npeiid reHoB. Mzomsmus w  murpamusa.  EcrecTBeHHBIM oTOOp  —
HaNpaBJSIOIIUH (hakTop BOTOIMU. DOPMBI €CTECTBEHHOTO OTOOpA.

[Tprcnoco0neHHOCTh OPraHW3MOB Kak pe3yJbTaT 3BoJOLUH. [Ipumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl ¥ HANOAJANTAIUH.

Bun wu BugooOpasoBanme. Kpurepunm Buga. OcHOBHblE — (OpPMBI

BHJ1000pa30BaHMs: Teorpauieckoe, SIKOJTOTUIECKOe

1.5

MakposBomtonusi. DopMbl  IBOJIOLMU:  (UIETUYECKas,, JUBEpreHTHasl,

KOHBCPICHTHAA, IapajljICiIbHAasd. H606paTI/IMOCTL 9BOJIIOIIMH

Bo3HuKHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMJie

2.1

JloHay4yHble TIPEACTABICHUSA O 3apOXIACHUM >KW3HU. HaydHble rumoresbl
BO3HUKHOBEHUS KM3HU Ha 3emiie: abMOreHe3 M naHcrepMmus. XUMU4ecKas
3BOJIOLHS. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW HBOJIFOLUN.
Hauvanbuble stansl Ouonorndeckoit spomrormu. ['mnoreza PHK-mwupa.
IlepBbie kieTKH 1 uX 3BoronMsa. PopMUpOBaHUE OCHOBHBIX IPYII KHUBBIX

OpTraHnu3MOB
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PasButHe xu3HM Ha 3emiie 1o 3pam u nepuonaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameo3olickas 3pa U e€ mepuoiabl: KeMOpPUHCKUH,
OPIOBUKCKHW, CUIYPUMCKHUM, AEBOHCKUH, KaMEHHOYTOJbHBIN, MEPMCKHM.
Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3oiickas 92pa u €€ mnepuoAbl: MAJIECOr€HOBbIA, HEOTCHOBBIM,
AHTPOIIOr€HOBBIM. XapaKTEepPUCTHUKA KIIMMAaTa U I'E€OJIOTMYECKUX MPOLECCOB.
OcHOBHBIE JTambl ABOJIIOIMM PACTUTEIBHOIO M KUBOTHOIO MHDpA.
Apomopdo3bl y pacTeHuil U xKUBOTHBIX. [losiBieHHe, paclBeT U BBIMUpaHHE

TPYIII )KUBBIX OPraHU3MOB

23

24

Cucrema OpraHM4eckoro Mupa Kak OTpakeHHe 3BotoLuU. OCHOBHbBIE

CUCTCMATUYCCKUC I'PYHIIBI OPIraHN3MOB

OBoronus yenoBeKka. AHTPONOJIOrus Kak Hayka. Pa3Butue npeacraBieHnit
0 MPOUCXOXKJICHUH YeoBeka. MeToapl n3yueHus anrponorenesa. Cxoacraa
U pa3Iuyds dYelioBeKa M IKUBOTHBIX. CHCTEMaTHUECKOE MOJOXKECHHE
YeJIoBeKa.

HBwxymue  cuibl  (pakTopel)  aHTpomoreHesa.  HaciencTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOILECTBEHHBIH 00pa3 >KU3HH,

W3TOTOBJICHUE OPYIUH TPY/a, MBIIIJIEHUE, PEYb

2.5

2.6

3.1

3.2

OCHOBHBIE CTaJIMM ¥ BETBU BOJIIOIMH YEJIOBEKA: aBCTPaONUTEKH, YenmoBek
yMmenblid, YenoBek mnpsMoxonsaimui, YenoBek HeaHAepTalbckui, Yenosek
pa3symHbId. HaxoIKuM HCKOMAeMbIX OCTaHKOB, BpEMS CYILIECTBOBAHMS,

00J1acTh pacnpocCTpaHCHus, 00BEM TOJIOBHOTO Moa3ra, 06p213 JKU3HHU, Opyaus

Yenoseueckue packl. OcHOBHbIE OOJbIIME pachkl:  €BPOMEOUIHAS
(eBpa3uiickasi), HETpO-aBCTPAJOWAHAS (PKBATOpHAIIbHAS), MOHTOJOWIHAS
(a3marcko-amepukaHckas). UepThl MNPUCTIOCOOTIEHHOCTH TMpeICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUs. EJUHCTBO denmoBeYECKUX

pac. Kputuka pacuzma
OpranusMsl 1 OKpy’Karolias cpeaa

DKoorus Kak Hayka. 3aJjauu U pa3Jesibl 9KOJOTHH. MeTo bl SKOJIOIrMYECKHX
UCCIIEIOBaHUM.  DKojoruyeckoe MupoBo33peHue. Cpeasl  oOuTaHuA
OpPTraHU3MOB: BOJIHAS, HA3eMHO-BO31yIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAas

Okonornyeckue ¢aktopsl. Kraccudukanus sKog0rHuecKux (HakTOPOB:
abuoTuyeckne, OMOTUYECKHE U aHTPOIOTeHHbIE. JefiCTBUE HKOIOTHYECKUX

(bakTOpPOB Ha OPraHU3MBbI
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AbuoTtnueckue GpakTopbl: CBET, TEMIEpPATypa, BIaKHOCTh. PDOTONEPHOIU3M.
[TpucniocoOnenust OpraHu3MoOB K JACMCTBUIO aOMOTHUYECKUX (HaKTOPOB.

buosornueckue puTMsl

3.4

buotnueckne  ¢aktopsl.  Buasl  OMOTHYECKMX — B3aMMOJCHCTBHIA:
KOHKYPEHLUS, XWUIIHUYECTBO, NApa3uTU3M, MYyTyallu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTHPAHTCTBO), AMEHCAIN3M, HEUTpAIU3M. 3HAUCHUE
OMOTHYECKUX B3aUMOJEUCTBUN Il CYIIECTBOBaHHS OpPraHU3MOB B

HNPUPOJHBIX COOOIIECTBAX

3.5

4.1

4.2

4.3

DKOJIOTHYECKHUE XapaKTCPUCTHKHU IOITYJIAINH. OCHOBHBIE ITOKa3aTeln
MOomyJiiuu: YuCJICHHOCTD, IINIOTHOCTD, POXKXKIACMOCTh, CMCPTHOCTD, ITPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IIOIYJIAIINN U eé peryisinunsa
COO6H_I€CTBa H 3KOJIOTHYCCKHUE CUCTCMBI

CooOuiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOIleHO3a: BHUIOBas,
MPOCTPaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbi-nomunantel. CBsi3u B

OHOLIEHO3€E

Okonoruyeckue cucreMbl (3kocucteMmsl). [loHstue 00 sKkocucreme u
OuoreoneHo3e. yHKIMOHATIbHbIE KOMIIOHEHThI IKOCUCTEMBI: MIPOIYLIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIeCTB M IOTOK 3HEPrUuu B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luimeBbie
nenu 1 cetd. OCHOBHBIE MOKa3aTeIN 3KOCUCTEMBI: OMomacca, MpOIyKIHs.
OKOJIOTUYECKHE MHUpaMUAbL:  MPOAYKIMH, YHCIEHHOCTH, OHOMAaCCHI.

CBoMCTBa DKOCHUCTEM: YCTOIZHHBOCTB, caMoperyranusa, pa3BuTuc. CyKHeCCI/IH

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE  3KOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3AHWCTBEHHOE  3HA4YEHHE  arpodKOCUCTEM U
ypOOIKOCHCTEM.

buopasnoobpasue kak (aktop ycTOHYMBOCTH 3KocucTeM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.W. Bepuaackoro o 6mocepe. I'panHuiisl, coctaB U CTpyKTypa
ounochepsl. KuBoe BemiectBo u ero pynkuuu. OcodeHHoCcTH OHMOCchepsl Kak
r1106anbHOM 3KocHcTeMBI. JIMHAMUYECKOe paBHOBECUE M OOpaTHas CBSI3b B
6uocdepe. KpyroBopoTsl BemiecTB 1 OMOreOXMMUYECKHUE LIUKIIBI HJIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH




4.5

YenoseuecTBo B Onocdepe 3emiin. AHTPOIIOTEHHBIE U3MEHEHHs B Onocdepe.
['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa panMOHANLHOTO YIIPABJICHUS MPHUPOJHBIMH pecypcaMu U HX

HCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTHHU U OXpaHa IMpUupoOabl
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