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MNOSACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma yuebHoro npeamera «buonorus» (6a30BbIii ypoBEeHb) Ha ypPOBHE CPEIHETO
obmiero o0Opa3oBaHMs COCTaBlIeHa Ha OcHOBe TpeOoBaHMII K pe3yibTaTaM OCBOEHHUS IPOTrPAMMBI
cpeaHero oOmero oOpa3oBaHusi denepasbHOrO0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa
cpeanero obmiero obpazosanus (ganee — ®I'OC COO), DenepanbHOl 00pa30BaTEIBLHON MTPOrPAMMBI
cpeanero obmero obOpaszoBanus (manee — POII COO), DenepanbHOil paboueil mporpammsl IO
yuebHomy npeamety «buonorus» (6a30Bbiii ypoBens)  (nanee — @PII «buonorus» 6a30Bblii ypPOBEHB)
a TaK)Ke OPUEHTHPOBAHA Ha LIEJEBbIC INPUOPUTETHI, CPOpPMyJIMpPOBaHHbIE B (enepanbHoil paboueit
IIporpamMMe BOCIIUTaHMSL.

[Ipu pa3paboTke AaHHOW MPOTPaMMbI TEOPETHUYECKYIO OCHOBY JUIS ONPEAEICHUS MOIXO/I0B K
dopmupoBaHHI0 coaepxkaHus ydeOHoro mpeamera «buonorus» cocTaBWIM: KOHIENTYyaJbHbIE
nojoxkenuss Ctangapra o B3auMOOOYCIIOBJICHHOCTH LIEJIeH, cOolepKaHMs, pe3yJIbTaTOB OOydeHUs U
TpeOOBaHUN K YPOBHIO HOJArOTOBKH BBIIMYCKHUKOB, IMOJIOKEHUS 00 OOMMX LensiX M NpUHLUIAX,
XapakTepu3yromux coBpemeHHoe cocrosinue cucreMbl COO B Poccuiickoit depepannn, a Takxe
MOJIOKEHHUS O crnenrpuke Ononoruu, e€ 3HAYeHWH B NO3HAHUU JKHUBOW TPHUPOABI U 0OECICUCHUH
CYLIECTBOBAHUS YEJIOBEYECKOI0 OOILECTBaA .

B nmporpamme yuebnoro npenmera «buosnorusi» (10—11 kmaccesl, 6a30Bblil ypoBeHb) peaan30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3y4YeHHHM OWOJOrMH, Onarojaps 4emMy B HEW NpOCMaTpUBaCTCS
HANpaBICHHOCTh HA pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHE ECTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, IEHHOCTHBIX OpPUEHTALUN JUYHOCTH, 3KOJIOIMYECKOI'0 MBIIUIEHUS, IPEJCTaBICHUN O
3I0pOBOM 00pase *HU3HU U OepeXHbIM OTHOLIEHHWEM K OKpy’Karouied mpupojHoit cpezae. ITostomy
HapsAIy C U3yYeHHEeM OOIIEeOMONIOTUYECKHX TEOpHH, a TakKe 3HAHWHA O CTPOSHHH JKHMBBIX CHCTEM
pa3sHOrO paHTra W CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX IPOIECCOB, B IMPOrpaMMe YAEICHO
BHUMaHME UCIIOJIb30BAHUIO MOJyYE€HHBIX 3HAaHUI B MOBCEIHEBHOMN KU3HU Ul PELICHUS NMPUKIIAJIHBIX
3aJa4, B TOM 4HcCle: MPO(UIAKTUKY HAacIeICTBEHHbIX 3a00JIeBaHUI YeI0BeKa, MEAUKOT€HETHYECKOTO
KOHCYJIBTUPOBAHUS, OOOCHOBaHHS OJKOJOTHYECKH IIeJIeCO00pPa3HOrO TOBEJACHHUS B OKPYIKArolei
MIPUPOJHOM Cpelle, aHalIu3a BIWAHUS XO3SMCTBEHHOM JCATENBHOCTH 4YEJIOBEKAa Ha COCTOSHHUE
IPUPOJHBIX M MCKYCCTBEHHBIX HKOCHCTEM . YCHUJIEHHE BHUMaHMs K IMPUKIAAHON HampaBIeHHOCTH
yuebHoro mnpenmera «buonorus» mNpPOAMKTOBAHO HEOOXOTUMOCTHIO OOECIeYeHUsl YCIOBUH s
pemieHusi OAHOM M3 aKTyaJbHBIX 3a/a4 I[IKOJHHOTO OHOJOTWYECKOro oOpa3oBaHUs, KOTOpas
npeanonaraetT (OPMHPOBaHHWE Y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBAaThC K H3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «BHOJIOT US1»

VYu4eOHblii npeamer «buonorus» B cpegHeM obmeM o0pa3oBaHUU 3aHUMAET BakHOe MecTo. OH

oOecnieurBaeT (GOpMUPOBaHHE Yy OOYyYaIOIIMXCS MPEICTaBICHU O HaydyHON KapTUHE MHpa;

pacmmpscT u 0606H_[3.CT 3HAHUSA O JKHUBOH nmpuponae, €€ OTIMYHUTEIBbHBIX IMPpU3HAKaxX — ypOBHCBOﬁ



OpraHu3aly ¥ D3BOJIIOIMHU; CO3JAET YCIOBUSA [UIsi: I[IO3HAHMS 3aKOHOB JKUBOW TPHUPOJIBI,
dbopMupoBanus GYHKIIMOHATHHON IPaMOTHOCTH, HABBIKOB 3JJ0POBOT0 U 0€30MacHOro 00pasa >KU3HH,
9KOJIOTMYECKOI'O MBIIICHHUS], IEHHOCTHOT'O OTHOLIEHUS K )KUBOW MPUPOJIE U YETIOBEKY.

bonbmioe 3HaueHue yueOHbIM mpenmer «buonorus» WMeeT Takke IS pEUICHHS
BOCIIUTATENbHBIX W Pa3BUBAIOMIMX 3a/a4 CpPeAHEro o0mero o0pa3oBaHUs, COIHATIH3AINN
oOyudatomuxcs. M3yuenue Ononoruu odoecrednBaeT yCaoBys Ak JOPMUPOBAHUS HHTEIUICKTYAIbHBIX,
KOMMYHHKAIIMOHHBIX W WH(OPMAIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYPBI, CIIOCOOCTBYET
UHTErpanuy OMOJOTMYECKUX 3HAHUW C TPEACTABICHUSMHU U3 JPYTUX Y4YeOHBIX MPEAMETOB, B
YaCTHOCTH, (U3MKHU, XUMUHU U Teorpaduu. HazBaHHble MONIOXKEHUS O MpelHa3HauYeHUH y4eOHOro
npenMera «bHOJOTHS» COCTaBWIM OCHOBY U ONPEICIICHUS TMOAXOIO0B K OTOOpYy ®
CTPYKTYPUPOBAHHUIO €r0 COJCPHKAHHUS, IPEACTABICHHOTO B JAHHOW MPOrpaMMeE.

Ot60p conmepxkanusa yueOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYILECTBIEH C
MO3UIUH KyJIBTYp COOOPa3HOr0 MOIX0a, B COOTBETCTBUH C KOTOPHIM 00YyYarOIIHUecs TOIKHbI OCBOUTh
3HaHUS U YMEHHS, 3HaYUMBbIe NI (POPMHUPOBAHHS OOIIEH KyJIbTYPHI, ONMPEACISIONINE aIeKBATHOE
MOBEJ/ICHHUE YCIIOBEKA B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAHHBIC B TIOBCETHEBHOM KU3HH U
MpakTU4eckor pestenbHOCcTH. Oco0oe MecTo B 3TOM cucTeMe 3HAaHUN 3aHUMAIOT AIIEMEHTHI
COJIEp>KaHusl, KOTOpbIE CIIy>)KaT OCHOBOW nJsi (OPMHUpPOBAHHS MPEICTAaBICHUNH O COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHMHE MHpA W IIEHHOCTHBIX OPUEHTALUSX JIMYHOCTH, CIOCOOCTBYIOLIUX
ryMaHU3aluyu OMOJI0THYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COAEPKAHUS yUeOHOI0 MaTepuaia B MPOrpaMMe OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAUEHHUS 3HAHUM 00 OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOW NPUPOIBI, O €&
YPOBHEBOI OpraHM3alliyd U JBOJIONHMH. B COOTBETCTBUU C 3TUM B CTPYKType YyueOHOTO mpeaMera
«bHOTOTHS» BBIICIICHBI CHEAYIOIIME COAEpKATEIbHbIE JIMHUU: «bHOJIOTHS Kak Hayka. MeTomsl
HayyHOro To3HaHMs», «KieTka kak Ouonormueckas cucreMay, «OpraHu3Mm Kak Ouonoruyeckas
cucrema», «Cucrema W MHOTrooOpa3ue OpPraHu4ecKoro MHUpa», «DBOIIOLUS KUBOW MPHPOABD),
«IKOCHUCTEMBI ¥ TIPUCYIIIUE UM 3aKOHOMEPHOCTHY.

HEJN U3YUEHUSA YYEBHOI'O TIPEJIMETA «bUOJIOI' U51»

Ilenp wu3ydenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4aroIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHMU3alliy >KUBBIX CHCTEM Pa3HOTO
paHra U MpuoOpeTEeHNEe YMEHHUM HCIIOIh30BaTh ATH 3HAHUS JJI TPAMOTHBIX JACHCTBUN B OTHOIICHUU
00BEKTOB KUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOIIEM.

Joctuxenne 1enu u3ydeHuss ydeOHoro mipenMera «buomorus»y Ha 0a30BOM ypoOBHE
o0ecrieunBaeTcs peuieHueM CIeAYIONINX 3a]a4: — OCBOCHHE OOYUYaIOUIMMHUCS CUCTEMBI 3HAHUN O
OMOJIOTUUECKNX TEOPUSX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIaX, CIY>Kalux
OCHOBOW i1 ()OPMHPOBAHUSI TIPEACTABJICHUN O €CTECTBEHHOHAYYHOW KapTHHE MHpPA; O METOJax

HAay4YHOT'O IO3HAHUSA;, CTPOCHUH, MHOF006p3.3I/II/I U OCOOCHHOCTSX JKHMBBIX CHUCTEM pa3sHOTro YpOBHHA



OpraHU3aINH; BBLIAIOLIIXCS

OTKPBITUSX U COBPEMEHHBIX UCCIICOBAHUSIX B OHOJIOTHH;

— (¢opmupoBaHue Yy OOy4aroIMXCs IO3HABATENbHBIX, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHallM3a JAHHBIX O MYTAX pa3BUTHUS B OMOJIOTMM HAy4YHBIX B3IJISA0B, HJIEH
Y TIOJIXOJI0B K U3yUEHUIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMM;

— CTAHOBJICHUE Y 00YYAIOLIMXCs 00IEeH KyIbTyphl, PYHKIIMOHAIHLHON TPAMOTHOCTH, PAa3BUTHE
YMEHUN OOBSCHATH M OLEHUBATH SIBICHUS OKPYKAIOIIETO MHpa >XKMBOH HPUPOABI HA OCHOBAaHHHU
3HAHUI U OIBITA, MOJYYEHHBIX [IPU U3YUYEHUH OMOJIOTUH;

— (¢opmupoBaHue Yy OOyYaroIUXCsd YMEHUH MIUIIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUHU B IPAKTUUYECKOH A€ATEIbHOCTHU YEJIOBEKA, PA3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI
U arpoOMOTEXHOJIOTHA;

— BOCIHTaHUE YOEKAEHHOCTM B BO3MOXKHOCTH I103HAHMS YEJIOBEKOM HMBOW HPUPOIBI,
HE00X0IUMOCTH OEpe)XHOr0 OTHOLICHMS K Hel, COOJIOJEHHS 3TUYECKUX HOPM IpU IMPOBEACHUU
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

— OCO3HAHME LEHHOCTU OWOJIOTMYECKUX 3HAHMM Uil MOBBILIEHHUS] YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— IpUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHUIl B IMOBCEIHEBHOM JKU3HU JJIS OLCHKH
IIOCJIEACTBUM CBOEH JI€ATENbHOCTH 10 OTHOIIEHHUIO K OKpY’Karollel cpesie, COOCTBEHHOMY 3/10pOBbIO;
00ocHOBaHUE U cOOMIOIEHUE Mep MPODUITAKTUKA 3a00I€BaHUH.

MECTO YYEBHOTI'O NIPEIMETA «BUOJIOTI'US1» B YYEBHOM IIVIAHE

B cucreme cpennero oOmero oOpas3oBanus «buonorus», mzyuaemas Ha 0a30BOM YpOBHE,
ABJIETCS 0053aTeNbHBIM YUEOHBIM MPEAMETOM, BXOJSALIMM B COCTaB MPEeIMETHOW 00pa3oBaTenbHOM
obnactu «EcTecTBeHHBIE HAyKNW». Y UeOHBIM IUIAHOM Ha €€ U3yueHHue OTBEACHO 68 yueOHbIX 4acoB, 110
1 gyacy B Henemto B 10 1 11 kimaccax COOTBETCTBEHHO.

COAEPKXAHUME YYEBHOI'O TIPEIMETA «bBHOJIOI' USI»
10 KJTIACC

Tema 1. buonorus kak Hayka (2 41)

buonoruss kak Hayka. CBsi3b Ouojoruu ¢ OOIIECTBEHHBIMHM, TEXHHYECKHUMU U JPYTHMMHU
€CTECTBEHHBIMM HayKaMmH, Quiocopuei, STHKOH, 3CTeTUKOM u mpaBoM. Ponp Ouonoruu B
(hopMHPOBaHUM COBPEMEHHOM Hay4YHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTtoapl mO3HaHUS KUBOM HpuUponbl (HaOMIOJEHHE, SKCIEPUMEHT, ONHCAHHE, H3MEpEeHHeE,
KJaccu(uKanus, MOIeTMPOBAaHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX).

Ilpakmuyeckaa paboma Ne [. «Vcnonb3oBaHHE pPa3IMYHBIX METOJOB TPH HU3YyUYEHHUH
OMOJIOTNYECKUX OOBEKTOBY.

Tewma 2. X)Kusble cuctembl 1 ux opranuzanus (1 u)

’KuBbie cucTeMbl (6I/IOCI/ICT6MBI) KakK IMpeaAMCT U3YyUYCHUA ounonorun. OTINYNE KUBBIX CHCTEM OT



HEOPraHUYECKOU MIPUPOJIBL.

CpoiicTBa OmocucTeM U UX pasHooOpas3ue. YPOBHH OpraHM3alMd OMOCHCTEM: MOJEKYJISPHBIM,
OPraHOMJHOKJIECTOYHBIM,  OPraHM3MEHHBIM,  IOMYJSALUUOHHO  BHMJIOBOM, DKO  CHUCTEMHBIN
(buoreoneHOTUYECKHI ), OMOC(EPHBIH.

Tema 3. Xumuueckuil coctaB U cTpoeHHe KIeTKH (8 4) XUMHYECKHUU COCTaB KIIETKH.
XVMMHYECKUE 3JIEMEHTHI: MaKpO3JEMEHThl, MUKpPO3JIEMEHThl. Bona M MUHEpaibHbIE BEILECTBA.
@yHKIMHU BOJBI 1 MUHEPAJIBHBIX BeIeCTB B KieTke. [logaep:kanue ocMoTrueckoro 6anaHca.

benxu. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMepH! OenkoB. He3ameHumsble u
3aMEHUMbIC AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIN COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOH MOJIEKYJIbI

(mepBUYHAs, BTOpPUYHASA, TPETHYHAS M YETBEPTHUYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue pyHKINN OEITKOB.

®depmeHTHl — Ouosorndyeckue karaiausatopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LEHTP,
cyoctparnas cnenupuunocts. KodpepmenTtsl. Butamunbl. OTianuus GepMEHTOB OT HEOPraHUYECKUX
KaTaJan3aTopoB.

VYrneBonbl: MOHOcaxapuibl (IJIIOKO3a, pubo3a U Ae30Kcuprbo03a), aucaxapujibl (caxaposa,
JIAKTO03a) U NoJKrcaxapuabl (Kpaxmall, INIMKOTeH, LeJUTo103a). buonornyeckne pyHKIUN yIiIeBO0B.

Jlunuapsl: Tpurnuuepusl, Gocomunuasl, crepounsl. ['napodmisHornapodoOHbIe CBONCTBA.
buonornueckne ¢ynkiun nmunumoB. CpaBHEHHE YTIEBOAOB, OCIKOB M JUIMHIOB KaK MCTOYHUKOB
SHEpPruHu.

HyxnennoBbie kucnotsl: [JHK u PHK. Hykneornabsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ynkuuu JJHK. Ctpoenne u ¢dyuxiuun PHK. Buast PHK. AT®: ctpoenue u GpyHkuuu.
[uronorus — nHayka o kierke. Knerounas Teopust — mpuMep B3auMOICHCTBUA ujiel U (HakToB B
HAy4YHOM IT0O3HaHUU. MeTO/1bl U3yUeHUs KIETKH.

Knerka kak menocTHas skuBas cuctema. OOIIMe NpU3HAKKM KIIETOK: 3aMKHYTas Hapy)KHas
MemOpaHna, monekynsl JJHK kak reneTndeckuit anmapar, cucteMa CHHTe3a OeJka.

Tunsl  KJIETOK: JyKapuOTHYecKass U  IpokapuoTruueckas. (OCoOEHHOCTH  CTPOEHHUS
npokapuoTuyeckoil kietku. Kinerounast crenka Oakrtepuil. CTpoeHHE 3YKapuOTHUYECKON KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIBHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, INIMKOKAIMKC, UX (DYHKIUH.
[InasmaTuueckass memOpaHa, €€ cBoiicTBa M (QyHkuuM. lLlurormasma u €€ OpraHouabl.
OpnnomemOpannbie opranouab! kietku: OIIC, ammapar 'onbmxu, nuzocoMsl. lomyaBToHOMHBIE
OpraHouAbl KJIETKA: MUTOXOHAPUH, IutacTuabl. [IponcxoxneHnne MUTOXOHIpUM U M1acTHA. Buabl
IJIaCTU ] . HememOpanHsbie OpraHoufbl  KJIETKH: pUOOCOMBI,  KIIETOYHBII
LEHTp, UEHTPUOJIN, PECHUYKH, KTYTUKU. DYHKIIMHM OPraHOUIOB KJIETKH. BriroueHus.

SAnpo — perynsTopHblil HeHTp KieTkd. CTpoeHHe siapa: siaepHas 000s104Ka, Kapuoria3ma,

XpOMATHH, AAPBIIIKO. XpOMOCOMBI.



TpaHcnopT BEHIECTB B KIIETKE.
JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopamopuas paboma Ne [. «/3ydeHune KaTaJIMTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha
IIpUMEpEe aMUJIa3bl WM KaTanasbl)».

Jlabopamopnas paboma Ne 2. «V3ydyeHue CTpOCHHS KIETOK DPACTCHHUH, >KUBOTHBIX H
OakTepHii Mo MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. XKuzneaesTenbHOCTb KJIETKH (6 9)

OOMeH BelecTB, WM MeTa00JIU3M. ACCUMUIIAIUS (TUTACTHYECKUH OOMEH) U TUCCUMMIISALINS
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI €IMHOro Iporecca MerabonuszMa. Poib 3akoHOB
COXpaHEHHUS BEIIECTB M YHEPTHH B TOHUMAHUU METa00IM3Ma.

Tunel oOMena BemiecTB: aBTOTPO(HBIN W reTepoTpodHbId. Ponb ¢GepMeHTOB B oOMeHe
BELICCTB U IPEBPALEHUH SHEPTUHU B KIIETKE.

®otocunre3. CBeroBas M TeMHOBasg (a3pl ¢orocuHTe3a. Peaknuu ¢orocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAYeHHE (HOTOCUHTE3a JUTSl )KU3HU Ha 3emiie. BiusHue ycinoBuid
cpenbl Ha (POTOCHHTE3 U CITOCOOBI MOBBIIICHHUS €T0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHUN

XeMocuHTe3. XeMOCHUHTE3Upyonue 0akTepuu. 3HaYeHHe XeMOCUHTe3a JUIsl )KU3HU Ha 3eMiie.

OHepreTudyeckuii 0OMeH B kieTke. PaciiernieHne BelecTs, BbIJICIEHUE U aKKyMYJIUPOBaHHUE
SHEPruM B KIETKE. OTambl 3HEPreThYecKkoro oOmeHa. Inukonus. bpoxeHue U ero BUABL
KucnopogHoe okwucieHue, Wi KieTodHoe neixanue. OxucnurtensHoe (ocopumupoBaHue.
D¢ PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

Peaknun maTpudnoro cuntesa. I'enernueckas napopmanus u JIHK. Peanuzanus reHeTH4YeCKOM
nH(popmMaluu B KieTke. [ eHeTnueckuit Koa u ero cBoiicra. Tpanckpunuus — maTpuuHblid cuaTe3 PHK.
Tpancasuus — OunocuHTte3 6enka. Dranbl Tpancasuuu. Koaupoanue amuHokucnot. Pois pubocom B
O6uocuHTe3e Oenka.

Hexnerounsle Gopmbl ku3Hu — Bupycsl. Vctopust otkpeitust BupycoB ([ M. VIBaHOBCKMIA).
Oco0eHHOCTH CTPOEHUS U KU3HEHHBIN IUKI BUpycoB. bakTepuodaru. bone3nu pacteHuii, )KMBOTHBIX
U 4YeJIoBEeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura yenosexka (BUY) — Bo3Oynurens
CIINa. OOpaTHas TpaHCKpHUIIIMUs, peBepTra3a M uHTerpasa. IIpodumiakTuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUH.

Tema 5. PasmHOXeHUE ¥ MHIUBUYaIbHOE Pa3BUTHE OPraHU3MOB (5 )

Knerounslii 1ukin, wiM >ku3HEHHBIM 1Mk kietku. HWurtepdasza u  wmuros. Ilponeccst,
npoTekaromue B HHTepdaze. Pemnmukamus — peakius martpuuHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHM. J{UIIITOMAHBIN U TaIUIOMIHBIH XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. LluTonoruueckre 0OCHOBBI pa3MHOKEHHSI U MHANBUAYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue xiietkn — muto3. Ctaauu murtosa. IIpoiuecchl, Tpoucxoasiiue Ha pa3HbIX CTaAMSIX

MHTO3a. brojgoruueckuii CMBICII MUTO34. HpOI‘ paMMHpyeMad ru0eIb KIIETKA — aIloITOo3.



@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojoe U MooBoe. Bumbl 6ecronoro pa3MHOKEHUS:
JeTICHE HaJBOE, IOYKOBaHME OJHO W MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETATHBHOE
pa3MHoO)keHue. VICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.
Metios. Ctaguu meiiosa. [Iporeccsl, mpoucxosiiue Ha craausax Merosa. [lopenenne xpomocom
B Mero3e. KpoccuHrosep. bruosornueckuil CMbICII M 3HaYEHUE MEH03a.

['ameTorenes — mpouecc 00pa3oBaHUS TOJIOBBIX KIETOK Yy >KMBOTHBIX. [l0JIOBBIE >Kelle3bl:
CEeMEHHMKU U suyHUKUA. OOpa3oBaHHE M Ppa3BUTHE IMOJOBBIX KJIETOK — rameT (CrepMaTo30Mu],
S1IeKJIeTKAa) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIIETOK U CIIEPMATO30U10B.
OnnonorBopenue. Ilaprenorenes.

WupuBuayanpHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHATIBHOE pa3BUTHE (IMOpHOTEHE3). DTarlbl
SMOpPUOHAIILHOTO Pa3BUTHUSl Y MO3BOHOYHBIX XUBOTHBIX: JAPOOJIEHHE, TacTpyJAlUs, OpPraHOTeHes.
[ToctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTAIMOPUOHAIBHOTO PpA3BUTUA: MPSIMOE, HEMpsIMoe
(imynHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIIOCOOHBIE BbHI3BIBAThH
BPOXKIEHHBIE YPOICTBA.

Poct u pasButrue pacrenuii. OHTOr€HE3 LIBETKOBOTO PACTEHHUs: CTPOCHHE CEMEHH, CTaauu
pa3BUTHSL.

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

Jlabopamopnas paboma Ne 3. «HabmoieHue MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Tema 6. HacnencTBeHHOCTh M MI3MEHUYUBOCTH Opranu3MoB (8 1) [Ipeamer u 3aauu reHeTHKY.
HcTopus pa3BUTHS T€HETHKU.

Ponb nuTonoruu 1 sSMOpHOIIOrUY B CTAHOBJIEHUH T€HETUKHU. BKiaa poccuiickux U 3apyOexHbIX
yU€HBIX B pa3BUTHE TEHETUKU. MeTOoJbl TE€HETHKH (THOPUAONIOTHYECKHH, LHUTOT€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTH4YeCKUii). OCHOBHBIE T'€HETHYEeCKHE IOHATUA. | eHeThdeckas CHUMBOJIUKA,
UCIOJIb3yeMasi B CXeMax CKpEIMBaHUM.

3aKOHOMEPHOCTH HACIIEJIOBaHUs MPU3HAKOB, ycTaHoBieHHBbIe [. Menaenem. MonoruOpuaHoe
CKpelIMBaHue. 3aKOH eIMHO00pa3us THOpUAOB IepBOro nokojeHus. IlpaBuino 1oMuHupoBaHMs. 3aKOH
paclleIIeHHs] IPU3HAKoB. [ nmores3a unctorsl ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpuiHoe ckpermyBaHye. 3aKOH HE3aBUCUMOI'O HACJI€JOBaHUsI TPU3HAKOB.
[MuTorenernueckue OCHOBBI THOPHUIIHOTO  CKpeIIMBaHMs. AHaJIW3UpYIOIIee
CKpelrBaHue. Vcnonb30BaHNe aHATHM3UPYIOIIETO CKPEIIMBAHUS TSl ONPEIeTICHUs TeHOTHIIAa OCOOH.

CueruieHHOe HacnefoBaHue npu3HakoB. Pabora T. MopraHna 1o CuerIeHHOMY HacleJI0BaHHIO
reHoB. Hapy1ieHue cremnienus FeHOB B pe3yJibTaTe KPOCCHHIOBEPA.

XpOMOCOMHAsi TEOpHUsS HACJIEACTBEHHOCTH. ['eHeTmyeckue KapThl. [eHeTnka moJa.

XpOMOCOMHOE OTpe/IeleHue NoJia. AyTOCOMBI



U TIOJIOBBIE XpOMOCOMBI. ['OMOraMHbI€ U reTeporaMHble opranu3Mel. HacienoBanue nprs3HaKos,
CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTb. BuIbl M3MEHUYMBOCTH: HEHACIIECACTBEHHAas W HacleACTBeHHas. Ponb cpensl B
HEHACJEeICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTUKA  MOJU(PHUKALMOHHON  M3MEHUYMBOCTH.
BapunauvoHHbI psn ¥ BapuauuoHHas Kpusas. Hopma peakuum npusHaka. KonuuecTBeHHbIE H
Ka4yeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiun. CBoiicTBa MOAU(PHUKAIIMOHHONH H3MEHYHBOCTH.

Hacnencreennas, Wi reHOTUIIMYECKAsl, H3MEHYNBOCTh. KOMOMHATHBHAS U3MEHYHUBOCThL. Meiio3
U II0JIOBOM MpoIecC — OCHOBA KOMOMHATHBHOM HM3MEHYMBOCTH. MyTallMOHHAs HM3MEHYHMBOCTD.
Knaccuukanus MyTtauuii: reHHble, XpOMOCOMHBIE, I'€HOMHblE. YacToTa M HpPUYMHBI MYyTaLUH.
MyTtarenusie (axkTopbl. 3aKOH TOMOJIOTHUECKHX DSAIOB B HACIEACTBEHHON wu3MeHunBoctH H. U.
Basuinosa.

BuesinepHast HacJIEICTBEHHOCTh U N3MEHYUBOCTbD.

I'enernka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKM YEJIOBEKa:
TeHEAIOTUYECKHUA, OJIM3HEIOBBIM, IMTOTCHETUIECKUH, OMOXUMUYECKUH, MOJICKYJIIPHOTCHETHIECKUH.
CoBpeMeHHOE Omnpe/ielieHHe TeHOTHUINA: MTOJIHOT€HOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouisto [11{Pananu3a. Hacnencrenusie3a0oneBanust 4enoBeKa: TCHHBIE 0oe3HH,
00JIE3HH C HACJIEICTBEHHOM IpPeapaclookKeHHOCTbIO, XPOMOCOMHbIE Oosie3HH. ComaThyeckue |
reHepaTuBHble MyTanuu. CTBoJOBbIE KJeTKU. IpuHuuMIBI 370poBOro oOpas3a KU3HU, JAUArHOCTUKH,
npodWIAKTUKA W JIEYCHUS TEHETHUYECKUX Oose3Held. MeauMKOreHeTH4eckoe KOHCYJIbTHpPOBAHUE.
3HayeHHe MEJULUHCKOW T'eHETUKU B IPEJOTBPALICHMHM U JIEYCHHMM TIeHETUYECKUX 3a00sieBaHui
4eJI0BEKa.

JlabopaTopHble U NpaKkTHYeCKHE PAadOThI:

Jlabopamopnas paboma Ne 4. «3ydyenne Moau(pUKAIMOHHOW W3MEHUYHMBOCTH, TOCTPOCHHUE
BapHAallIOHHOTO PsAJla U BAPUALMOHHON KPUBOW».

Jlabopamopnas paboma Ne 5. « AHanu3 MyTaluii y Jpo30(uiIbl Ha TOTOBBIX MUKpOIpenapaTax».

Ipakxmuueckas paboma Ne 2. «CocTaBieHNEe U aHAJIU3 POJIOCIOBHBIX YEIOBEKAY.

Tewma 7. Cenexuust opranu3moB. OcHOBBI OroTexHooTHH (3 1) Cenekius Kak HayKa | IIpoliecc.
3apokJaeHue cenekuuu u aomectukanusa. Yuenue H M. BaBuiioBa o meHTpax IpOMCXOXKIEHUS U
MHOrooOpasusi KyJbTYpHBIX pacTeHHUH. LIEHTpblI MPOUCXOXKJEHHS JTOMAIIHUX >KUBOTHBIX. CopT,
IOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CelIeKIIMH. MacCcoBbIN U UHAUBUIYaJIbHBIA OTOOPHI B CEIEKIIUU paCTEHUI
1 )KUBOTHBIX. OIIeHKa 9KC Tepbepa. bIn3kopoACcTBEHHOE CKpeIMBaHue — UHOPUAMHT. YucTas TUHHUS.
CkpemuBanue 4MCTHIX JUHUNA. ['ereposuc, umu rubpuaHas cuwia. HepoacTBeHHOE CKpelMBaHue —
ayropunuur. OtganénHas rubpunuzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W MOJyueHHue
MOJIUTIIONO0B. JloCTHKEHUSI CeeKIUU PaCTeHH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomorus Kak oTpaciyib  IpOU3BOJACTBA. I'ennas HHXKCHCPUS. OTaIbl CO3aaHusA



pexomOunanTHOU JIHK n TpancrenHsix oprann3moB. Kierounas mxxenepus. Kierounsie KyJnbTyphl.
MuKpoKIoHaIbHOE pa3MHOXKEHNE pacTeHHil. Knonuposanue BBICOKOITPOTyKTUBHBIX
CEJIbCKOXO035IIICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U 3THYeckre npobieMbl. MO — renernyecku

MOI[I/I(bI/II_II/IPOBaHHBIe OpraHu3MBbI.

11 KJIACC

Tema 1. DBomonmonHas 6uosnorus (9 1)

[IpennochiIku BOZHUKHOBEHUS 3BOJIOIUOHHON TEOpUU. DBONIOIMOHHAS TEOPHs U € MECTO B
Ouosoruy. BnusiHue 5BONIOIMOHHON T€OpUH HA pa3BUTHE OUMOJIOTUU U Apyrux HayK. CBHUIETENbCTBA
sBoitolMU. [lanmeoHTonornueckre: nociae10BaTeIbHOCTh MOSIBICHHSI BUJOB B MAJIEOHTOJIOIMUYECKOMN
JIeTONHCH, TiepexogHbie (hopMbl. broreorpaduueckue: cxoacTBO U pasnuyue GayH u GJIop MaTEpUKOB
U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA U PA3IU4YUsi SMOPHOHOB pa3HBIX BUJOB IM03BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AaHAJIOTUYHBIE, Py IUMEHTApHbIE OPTaHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO MEXAaHU3MOB  HACJIEJCTBEHHOCTH M  OCHOBHBIX
MeTaboIMUeCKUX MyTel Y BCeX OPraHu3MOB.

OpomornonHas teopus Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHHS AapBUHU3MA. [IBUKYyIIIHIE
CHJIBI HBOJIIOLIMU BUI0B 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE IPHU ONPaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHIHBOCTh, 00pb0a 3a CYIECTBOBAHKE, ECTECTBECHHBIN 0TOOD).

Cunrernueckas Teopus Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpososmrorus . [Tonmynsnus Kak equHUIA BUIA U 9BOJTIOIUH.

JBmwxkymme cuibl ((akTopbl) BOJIONMH BHIOB B TpUpoae. MyTalMOHHBIH Mpolecc u
KOMOWHATHBHAS U3MEHUMBOCTH. [[ONyIISIIIMOHHBIE BOJIHBI U ipei] reHoB. M30sius U MUTpaIusl.

EcrecTBeHHbII 0TOOp — Hampapistomui ¢paktop 3Bostonnu. GopmMbl €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bositouuu. [IpumMepsl mpucrnocobaeHuii y
OopraHu3MoB. ApomMop(]o3bl U UINOATATITAIINH.

Bun wu BunooOpasoBanue. Kpurepun Buma. OcHoBHbIE (OpMBI BHJI000PAa30BAHMUSL:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.

Makpospomtoniust.  Popmbl  3BOMOLMK:  pUIETHYECKas, IUBEPreHTHas, KOHBEpreHTHasd,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne oT HecHelHaTu3UpPOBaHHBIX MpeAKoB. [Iporpeccupyromias crnenuanu3anms.
AnanTuBHAs paguarus.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:
Jlabopamopuas paboma Ne 1. «CpaBHEHHE BHIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO».
Jlabopamopnas paboma Ne 2. «OnucaHue TPHUCTIOCOOJICHHOCTH OpPTaHM3Ma U €€ OTHOCHUTEIHHOTO

XapaxkTepay.



Tewma 2. Bo3HUKHOBEHHE U pa3BUTHE XU3HU Ha 3emiie (9 u)

JloHayuyHble TIPEICTABICHUS O 3apPOKICHUU XKU3HU. HayuHble runoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emuie: abuoreHe3 W MaHcrepMmus. XUMHUECKas 3BOJIOLUSA. AOMOTEHHBI CHHTE3 OPraHMYeCKUX
BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE TMOATBEPKICHUE XHWMHUYECKOW SBOJIIOLMH.
HauanbHbie Tamnel Ouonornueckoi sBosonnu . ['unoresa PHKwmupa . dopmupoBaHHe
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE TIPOTOKJICTKU. IlepBble KIETKH M WX DBOJIOLUS.
dopMHUpPOBaHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazutue xxu3nu Ha 3emie no spaMm v nepuogaMm. Karepe. Apxelickas ¥ MpOTEPO30MCKas PHI.
[Taneo3oiickas 3pa W €€ mepUOAbl: KEMOPUKCKHUH, OpPIOBUKCKUM, CHIYPHHCKWN, JIEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30iickast 3pa U €€ MepUObl: TPUACOBBIN, IOPCKUK, MenoBoil. KaitHo3o0Mckas 3pa u eé
MIEPUO/Ibl: IAJIEOT€HOBBIN, HEOT€HOBBIA, AaHTPOIIOTE€HOBBIM.

XapakTepucTuka KIMMAaTa M TeoJIOTMYEeCKuX ImpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOIUHU
PaCTHTEIHLHOTO M KHUBOTHOTO MUpPa. ApoMOpd03bl Y PaCTCHHI M XKUBOTHBIX. [losiBIICHHE, paclBEeT U
BBIMUpaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoOro Mupa Kak oTpa)keHue 3BoJIIoIuu. OCHOBHbIE CUCTEMATUUYECKUE TPYIIbI
OpraHU3MOB.

DBOJIIOIMS YeIOBEKa. AHTPOMOJIOTHS Kak Hayka. Pa3Butue mpenctaBlieHU O MPOUCXOXKICHUH
yesoBeka. MeTroabl u3yueHus aHTpororene3a. CxojacTBa W pa3iuyusi 4YeJIOBEKAa W SKHUBOTHBIX.
CucremMaTnuecKkoe MoJJ0KEHHUE YEIOBEKa.

JBwxyniue cuibl (pakTopsl) aHTpororenesa. HacneacrBeHHasi K3MEHUYMBOCTDh U €CTECTBEHHBIH
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaUU M BETBH SBOJIIOIMM YEJIOBEKA: aBCTpAJONUTEKH, YenoBek ymenbiil, HYenoBek
NpAMOXOIALMN, YeloBeKk HeaHaepTanbCKui, YenoBek pasymHbii. HaXxoIKu MCKOIIaeMbIX OCTaHKOB,
BpEMS CYIIECTBOBAaHHUS, 00JIaCTh pacCIpOCTpaHEHUs, 00bEM rOJIOBHOTO MO3ra, 00pa3 ®KHU3HU, OPYIUSL.

Uenoseueckne packl. OCHOBHbIE OONBINME pachkl: €BpONEOHAHAs (€Bpaswiickas), Herpo-
aBCTpaJIOUIHAs (3xBaTOpHAaNbHAs), MOHTOJIOUIHAS (a3uarcko-aMepuKaHCKas). UepTol
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YENOBEYECKUX pac K YCIOBUSM CyIIecTBOBaHUS. EaMHCTBO
yesnoBeuecknx pac. Kputuka conuaabHOTO JapBUHU3MA U pacu3Ma.

JlabopaTopHble U NpaKkTHYeCKHE PAadOThI:

Ilpakmuueckas paboma Ne 1. «M3yueHue uckonaemMblx OCTaTKOB PaCTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

Oxekypcusi «IBONIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHOHAYUYHBIM WU
KpaeBeIuecKuil Mmy3eit).

Tewma 3. Opranusmsl U OKpyKaromas cpeaa (5 9)

OKoJIorus Kak HayKa. 33[[8.‘11/1 " pasaciibl 5KOJIOTHH. MeToanl 3KOJIOTHYSCKUX HCCIIEAOBAHUI.



DKOJI0TrM4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB: BO/IHAS, HA3€MHOBO3AYIIIHAs, TOYBEHHAS, BHYTPH OpraHU3MEHHas!.

Okonoruueckue Qaktopel. Kiaccubukanusa skonormueckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBHE 3KOIOrnYeckuX (PakTOpoB Ha OPraHU3MBbI.

AbGuotnyeckue (GakTOphl: CBET, TeMIEparypa, BiaxHocTh. DoTtoneproausMm. [Ipucnocobnenus
OpPTraHU3MOB K JIEHCTBHIO aONOTHYECKHX (paKTOPOB. BHoIOrMuecKne puTMel.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, Koomeparus, MyTyajdu3M, KOMMEHCaTu3M (KBapTUPAHTOB,
HaxJICOHMYECTBO). AMEHCAIN3M, HEUTpalIu3M. 3HauyeHHWE OHOTHYECKUX B3aMMOJCHCTBHMA IS
CYIIECTBOBAHMS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTMYECKHUE XapaKTePUCTUKU NOMyJaunud. OCHOBHBIE [TOKA3aTEIH MTOMYJISLUU: YHCIEHHOCTD,
IJIOTHOCTb, POXK/IaEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaIus. J{uHaMIKa YUCICHHOCTH MOMYJISLIUU U €€
perysius.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlabopamopunas paboma Ne 3. «Mopdonaoruieckue OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OOUTaAHUS.

Jlabopamopnas paboma Ne 4. «BausiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEyCay.

Ipakmuueckasn paboma Ne 2. «I1oacd€r IIIOTHOCTH NOIYJISIINI Pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoobmiecTBa U 9KOJIOTUYECKHE CUCTEMBI (9 1)

Coo0miecTBo opraHu3zmMoB — OuoleHo3. CTpyKTypbl OHUOIIeHO3a: BUIOBasl, IPOCTPAHCTBEHHAS,
Tpoduyeckas (numieBas). Buapl nomuHanTsl. CBsi3u B OHOIIEHO3E.

Okosnoruueckue cucrembl (dkocucremsbl). [lonsitue 00 »skocuctemMe U OHOreoLEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 9KOCHCTEMBI: TTPOAYIICHTHI, KOHCYMEHTHI, TPOAyIeHTh. KpyroBopot
BEIIECTB M MOTOK PHEPIUU B 3KocucteMe. Tpodudeckue (MUIIEBbIE) YPOBHU KOocUcTeMbl. [IurieBble
nenu u cetu. OCHOBHBIE MTOKA3aTeNIN SKOCUCTEMBI: OMoMacca, IPOAYKIHs. DKOJIOrHYECKHE TUPAMU/IbL:
MPOYKINH, YUCIIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYUBOCTb,

caMoperyJIsius, pazBurue. Cykueccus.

IIpuponHble  3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATrpo 53KocHUCTeMBl. YpOo3kocucteMbl. buomnornueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak (akrop ycroitunBoctH sKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTrO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa O6mocheps. Kupoe
BemecTBO U ero ¢yHkuuu. OcoOeHHOCTH OMocdephl Kak TIo0ambHOM dKOCHUCTEMBI. J[MHaMHuueckoe

paBHOBecHe U 00paTHas CBs3b B OHocdepe.



KpyroBopoTsl Bemects U OHOTCOXMMHYECKHE IIUKIBI JJIEMEHTOB (yriepoaa, asoTa).
3oHanbHOCTH Ouochepsl. OcHOBHBIE OMOMBI CylTi. BoaHbIe GMOMBI.

UYenoseuectBo B Ouochepe 3emmn. AHTpoOINOreHHble m3MeHEeHUs B Ouocdepe. [mobanbpHbIC
HKOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHHe MPUPOABI U denoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3usi Kak OCHOBA
ycroitunBoctn O6uocdeprl. OCHOBa paIMOHAIBHOTO YIPABJICHUS NPUPOJHBIMU pPECypcaMH U UX

ucnoib3oBanue. JlocTmkeHst OMOJIOTUH M OXpaHa IPUPOIBL.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA VYYEBHOI'O IIPEIMETA
«BHOJIOT' USI»

Cornacno ®I'OC COO, ycraHaBinBaroTCs TpeOOBAaHUS K pe3yJIbTaTaM OCBOCHUS 00yJalOIIMMHUCS
IIpOrpamMM CpeHero o01ero o0pa3oBaHus: JIHYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType TMUHOCTHBIX PE3YyJIbTAaTOB OCBOEHUS IpeaMeTa «bruosiorush BeIIENIEHbI CIEAYIOIIE
COCTaBJISIIOLIHE:

ocosHaHnue OOYYaAIOIMIMMUCS POCCUHCKOW TIpakJaHCKOM MJIEHTUYHOCTM — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHUIO;

Hanudue momusayuu K 00y4eHHI0 OHOJIOTHH;

yenenanpaenenHoe pazeumue BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HA OCHOBE KIIHOYEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPAJULUNA pa3BUTUS OMOJIOTUYECKOr0 3HAHUS;

20MOBHOCMb U CHOCOOHOCMbL OOYYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO CMBICIIOBBIMM YCTAHOBKaMH, IPUCYLIUMHU CUCTEME OMOJIOTMYECKOro 00pa3oBaHus;

Haauyue KOJIOTUYECKOTO NPABOCO3ZHAHUA, CNOCOOHOCMU CTaBUTh 1IEJIM U CTPOUTH KU3HEHHbBIE
IUUTaHBbI.

JINYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpenMeTa «bruonorusy 1ocTurarTcs B €AMHCTBE y4eOHOM
U BOCIIUTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBUM C  TPAOUIMOHHBIMM  POCCUHCKHMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKMMU M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM, NPUHSATBIMU B
oOmiecTBe NpaBWJIaMH M HOPMAaMH IIOBEIEHUS M CHOCOOCTBYIOT MpoOIEcCCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUS M CAMOPA3BUTHUS, DPAa3BUTHS BHYTPEHHEH IO3MLIMM JIMYHOCTH, NAaTPHUOTU3MA,
YB@KEHHA K 3aKOHY U IIPAaBOIOPAJKY, YEIOBEKY TpyAa M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBaXXeHUsI, OEPEKHOTO OTHOIIEHUS K KyJIbTYpPHOMY HAaclIEAHI0 M TPAAUIMSIM MHOTOHAIIMOHAIHLHOTO
Hapoza Poccuiickoi @enepanuu, NpUpoe U OKPYKAIOIIEH cpee .

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMs yueOHOro mnpeamera «buonorus» HOKHBI OTpaxarb
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOACTBOBAaTbCA C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUH,

COOTBCTCTBYOIIHUX TPaJUIHUOHHBIM LHEHHOCTAM pOCCHﬁCKOFO O6I]_[eCTBa, pacIupCeHUEC XKU3HCHHOT'O



OIbITa U OIbITA AESITEIBHOCTH B IPOLECCE PEATU3ALUU OCHOBHBIX HAIIPaBJICHUH BOCIMTATEIbHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:
1. I'pa’kaaHCKOro BOCIIMTAHMSI:

— cpOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMU O00ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 OOIIECTBa;

— OCO3HAaHUE CBOMX KOHCTUTYLHOHHBIX NpaB U OOS3aHHOCTEH, yBa)XCHHE 3aKOHA W
IIPaBOIIOPSIIIKA;

— FOTOBHOCTb K COBMECTHOM TBOPUYECKOI 1eATEIHHOCTH MPU CO3AaHUN YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbIX U MMO3HABATENIbHBIX 33/1a4, BBHITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

— CIIOCOOHOCTh OIpPEAEIATh COOCTBEHHYIO IIO3ULMI0 [0 OTHOLIEHUID K SBICHUSIM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

— yMEHHE YYUTBHIBAaTb B CBOUX JIEUCTBUAX HEOOXOJUMOCTH KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJCH C pa3HbIMH yOEXKACHUSIMU, KYJIbTYpPHBIMH IIEHHOCTSIMU U COLIUAJIbHBIM
I0JIOKEHUEM;

— TOTOBHOCTh K COTPYIHHYECTBY B MPOIIECCE COBMECTHOTO BBINOJHEHHS YUYEOHBIX,
[M03HABATEJIbHBIX U UCCIIEAOBATEIbCKUX 3a1a4, YBAXKUTEIbHOE OTHOIIEHHE K MHEHUIO ONIIIOHEHTOB
MpH 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

— FOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH.
2. [IaTpHOTHYECKOr0 BOCIIUTAHUS:

— c(OPMUPOBAHHOCTH POCCHICKON IPaskJaHCKON MACHTUYHOCTH, NATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU mepen PoamHOHN, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM s3bIK U KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

— 1IEHHOCTHOE OTHOUIEHHE K MPUPOAHOMY HACJIEIUI0 U MaMSITHUKAM TPUPOAbI;
JNOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

— CIMOCOOHOCTH OLIEHHWBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJIEHHUE U Pa3BUTHE OMOJIOTHH,
MMOHMMAaHNE 3HaYeHUsI OMOJIOTUH B TO3HAHUM 3aKOHOB NPUPO/BI, B AKU3HHU YEIOBEKA U COBPEMEHHOT'O
00111eCcTBa;

— uaeWHas yOeXIEHHOCTb, TOTOBHOCTh K CilyXeHHI0 OTeuecTBY W €ro 3aluTe,
OTBETCTBEHHOCTbH 32 €r0 Cy/b0Yy.

3. lyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
— OCO3HAHME JYXOBHBIX IIEHHOCTEN pOCCUIICKOTO HApO/1a;

— c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

— CIMOCOOHOCTH OIIEHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH Ha
MOpaJIbHO HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

— OCO3HaHME JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONUYUBOIO Oy IyIIEro;

— OTBCTCTBCHHOC OTHOIICHUEC K CBOUM POAUTCIIAM, CO3AaHUIO CCMBbH Ha OCHOBC OCO3HAHHOT'O



MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAaAULHUAMU HapoaoB Poccun.
4. IcTeTHYECKOr0 BOCIIUTAHUS :

— DICTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYAs ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYya, OOIIECTBEHHBIX OTHOIIICHHUIA;

— NOHMMAaHUE AYMOLMOHAJILHOTO BO3/ICHCTBHUS )KUBOM MIPUPOBI U €€ LIECHHOCTH;

— TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHUE MPOSBIIATH
KauecTBa TBOPUYECKOM JTMYHOCTH.

5. ®u3nyecKkoro BOCHMTAHMS:

— TIOHMMaHHUE ¥ Peajii3aliys 3I0pOBOro U 0€30MacHOro o0pasa >KM3HHU (3I0pOBOE MUTAHUE,
COONIOZICHHE THUTHEHWYECKUX IMPaBWI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSITHA U OTIbIXA,
peryisipHas pu3ndecKasi aKTHBHOCTB ), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DM3UYECKOMY M IICKHXHUYECKOMY 3/I0POBBIO;

— TMOHUMAaHUE IICHHOCTH TNPaBUJ WHAMBUAYAIbHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

— OCO3HAHHWE TMOCJEICTBUM M HENPHUATHE BPEAHBIX MPUBBIYCK (YHMOTPEOJICHUS aJIKOTOJIS,
HApPKOTHUKOB, KYPEHHUS).

6. Tpy10BOro BOCIIUTAHHA:

— TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOIIO0HE;

— TOTOBHOCTHP K AaKTHBHOM JCATCIBHOCTH TEXHOJIOTMYECKOH W  COIMAIbLHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEILHO BBIMOJHSTH
TaKyIo JAESITeIbHOCTb;

— WHTEpEC K pa3nuHbIM chepaM npodhecCHOHATHHON AESITEIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BRIOOp OyayIieit mpodeccun u peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTHKEHUU BCEi
JKH3HH.

7. 9K0JI0ru4ecKoro BOCIUTAHUS:

— YKOJIOTHYECKH 11e71ecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK HCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMUS;

— TIOBBIIIEHHE YPOBHS JKOJOTHMUYECKON KYJNbTYphl: TPUOOpPETEHHE OMbITAa IIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKU WX BO3MOXKHBIX TTOCIICJICTBUM JIJISI OKPYIKAIOIIEH CPEIbL;

— OCO3HaHME II100aJTFHOTO XapaKTepa IKOJIOTHISCKUX TPOOIIEM U MMyTel WX PelIeHUs;

— CIMOCOOHOCTH HCTIONIB30BaTh MPUOOpPETaeMble MPU U3YUCHUH OUOJIOTUN 3HAHUS U YMEHUS
MpU pelIeHuu MpoOJIeM, CBS3aHHBIX C paIlMOHATIBHBIM MPUPOJIONOIH30BAHHEM (COOIIIO/ICHNE
MIPaBUJI IOBEJICHUS B TIPUPOJIC, HATIPABJICHHBIX Ha COXPAHEHUE PABHOBECUS B IKOCHUCTEMAX, OXpaHy
BHJIOB, DKOCHCTEM, Orochephl);

— aKTHUBHOE HENpPUSTHE JACUCTBUH, MPUHOCSIIIMX BpEJ OKPYKAIOIIEH MpUpPOAHOWU Ccpene,



yYMEHHUE TPOTHO3UPOBATh HEOIArONPHUSATHBIC KOJOTHMYECKUE ITOCIEACTBUS IpeIPUHUMACMbIX
JEUCTBUN U NIPEAOTBPALLATh UX;

— HAJIWMYME Pa3BUTOIO 3KOJIOIMYECKOIO MBIIIIEHUS, 3KOJOTUYECKOW KYJIBTYpBI, OIBITA
JEATEIIBHOCTH ~ DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYyKOBOIACTBOBATbCSI HUMH B
[I03HABATECJIIbHOW, KOMMYHMKATUBHOW M COLMAIBHOW IIPAKTHKE, TOTOBHOCTM K Y4YacCTHIO B
IIPAKTHYECKOU EATEIbHOCTH dKOJIOIMYECKONM HAIPABIECHHOCTH.

8. lleHHOCTH HAYYHOTI'0 IO3HAHMSA:

— c(hOpMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHs HAyKd M OOIIECTBEHHOM IPAaKTUKM, OCHOBAaHHOIO Ha JMAJOre KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

— COBEPIICHCTBOBAHUE A3BIKOBOM U YUTATEIILCKOM KYJIbTYPbI KaK CPEICTBA B3aUMOJACUCTBUSA
MEX]1y JIFOIbMU U IIO3HAHMS MUPAa;

— IOHUMaHMEe crneuu(puKu OHMOJIOTMM KAaK HayKH, OCO3HaHHME e€ poiu B (OPMHPOBAHUU
palMOHaIbHOIO HAYYHOI'O MBILIUIEHHS, CO3/IaHUHM LEJIOCTHOIO NPEJICTaBICHUS 00 OKpY’KaroleM
MUpE KaK O €IMHCTBE IPUPO/JIbl, YEJIOBEKA U OOLIECTBA, B 10 3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH Npo0JieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS;

— yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTMH JUIsl COBPEMEHHOW LMBMIIM3ALMU: 00eCIeueHus
HOBOI'O YpPOBHSI DPa3BUTHSI MEIULMHBI, CO3/1aHUS NEPCIEKTUBHBIX OMOTEXHOJOIHH, CIHOCOOHBIX
pelars pecypcHble NMpoOaeMbl pa3BUTHs YEJIOBEUECTBA; MOMCKA IMyTEH BBIXOJA W3 II00AIbHBIX
HKOJIOTUYECKUX IMpo0JieM M oOecredeHus mepexojia K yCTOMYMBOMY pa3BUTHIO, PallMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB YKU3HU;

— 3aMHTEPECOBAHHOCTH B MOJYyUYEHUU OMOJIOTMUYECKUX 3HAHUHM B LENSIX MOBBIIICHUS 00Ien
KyJbTYpbl, €CTECTBEHHOHaYyYHOH TIPaMOTHOCTH KaK COCTaBHOM 4acTHM (YHKIMOHAJIbHOU
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi npu U3y4eHnu OnoIoruu;

— IIOHMMAaHHE CYIIHOCTH METOJOB II03HAHUSA, HCIIOIB3YEMBIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTh HUCIOJIb30BaTh IOJydyaeMble 3HAHUS JUId aHajdu3a W OOBSCHEHUs sBIECHUI
OKpY’KaloIllero Mupa W NPOUCXOASIIMX B HEM HM3MEHEHUI; yMeHue Jenarb 0O0OOCHOBAHHbIE
3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIUXCS JAHHBIX C L1EIbI0 MOIYyYeHUS JOCTOBEPHBIX
BBIBOJIOB;

— CNOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTMYECKUE 3HAHUS ISl pELeHUs
po0JIeM B peasibHbIX )KU3HEHHBIX CUTYAIUsIX;

— OCO3HaHUE LICHHOCTH HAyYHOHN NEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIISATH IPOEKTHYIO U
HCCIIEA0BATENbCKYIO AEATENbHOCTh UHAUBUAYAIBHO U B TPYIIIIE;

— TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TIOJIy4YEHHIO HOBBIX 3HAHMM 1O OWMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMH

NOTPeOHOCTAMHU.



B mpomecce mocTukeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYYAIOIIMMHUCS IPOTPAMMEI
cpenHero oOmiero obpa3zoBaHusi y 00YYaIOIMIUXCSI COBEPIICHCTBYETCS IMOYUOHANLHBIU UHMELIEeKN,
npeAnoararonui chOpMHUPOBAHHOCTb:

—  camocosHauusi, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHHMMATh CBOE HAMOIIMOHAIBHOE

COCTOSTHUE, BUJCTHh HANpaBICHUS pPAa3BUTUS COOCTBEHHOH 3MOIMOHAIBLHOM
cdepsl, ObITH YBEpEHHBIM B cele;

— camopezyn1uposanus, BKITFOYAIOIIEro CAMOKOHTPOIb, YMEHHE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE IOBEJEHUE, CIIOCOOHOCTh aIallTUPOBATHCSA K SMOIMOHAIBHBIM U3MEHECHHSIM W MPOSBISATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;

— @HympeHnHell Momusayuu, BKIIOYAIONICH CTpEeMIICHHE K JOCTIKEHUIO IS U YCIEXy,
ONITUMHU3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXO/IS U3 CBOMX BO3MOKHOCTEH;

— smnamuu, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTHIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHKAIUU, CIIOCOOHOCTh K COYYBCTBUIO U
COTIePESIKUBAHHMIO;

— COYUANIbHLIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS C APYTUMU
JIFOJIbMH, 3a00THUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YIeOHOTO mpeameTa «buoorusy» sxuouaiom:

3HaYUMBIC JJIsT  (DOPMHUPOBAHUS MHPOBO33PCHHUS OOYYAIONMUXCS —MEKIUCIUTUIMHAPHBIC
(MeXIpeMeTHbIE) 00IeHAYyYHbIE MOHATHUS, OTPAXKAIOIINE 1IETIOCTHOCTh HAYYHON KapTHUHBI MHpa U
crnenu(uKy METOAOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEPTHs,
SIBJICHUE, MPOIIECC, CUCTeMa, HAyUHbIH (DAaKT, MPUHITHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
HCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT | JIp.).;

yHHUBEpcaibHble ydeOHble AecTBUs (TIO3HaBaTelbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHEIC),
obecneunBarmue (GpopmupoBanue (HYHKIMOHAILHOM TPAMOTHOCTH M COLIMAIBHOW KOMIIETEHIIUU
o0ydJaronmxcs;

CIIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BATh OCBOCHHBIC MEXTUCIIATITMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIE YUeOHbIe IEHCTBUS B MTO3HABATEIBHON U COLIMATBHON
MPaKTHKE.

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI IPOTPaMMBI CPETHETO OOIIETr0 00pa30BaHMSI JTOKHBI
OTpaXkaTh:

OBnajenue YHHUBeEpPCAJbHBIMU Y4eOHbIMH TO3HABATEJbHBIMU
AeCTBUAMMU:

1) 6a3oBble JIOrHYeCKHE eiiCTBUS:

— CaMOCTOSATENTHHO (OPMYJIMPOBATh M aAKTyaJM3HPOBATh MPOOJIEMY, paccMaTpuBaTh &

BCCCTOPOHHE;



— WCIONB30BaTh MPU OCBOCHWU 3HAHUW MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUS, Ki1accuukarmu, 00001IeHus ), pACKPHIBATH CMBICT OHMOTOTHYECKUX TTOHATUN
(BBLOENATH WX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATh CBSI3U C IPYTUMU HOHATUAMH);

— ONpeneNaTh LeIH JesTeNIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUM HX JOCTHXKECHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTHU C MOCTABICHHBIMU 1IEIISIMHU;

— HCIIOJIb30BaTh OHMOJOTMYECKHE MOHATHS Uil OObACHEHHS (DaKTOB W SIBICHUH KHUBON
TIPUPOJIBI;

— CTPOUTH JIOTUYECKHE pacCyX/IeHUs (MHIyKTUBHbBIC, IEAYKTUBHbIE, [10 aHAJIOTHH ), BBIABIISATH
3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PACCMATPUBAEMBIX SBJICHHX, (OPMYJIUPOBATH BBIBOABI U
3aKIIIOYCHUS;

— MPUMEHSATh CXEMHOMOJICTIbHBIC CPEJICTBA JUIsl MPEICTABJICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUH B HM3y4aeMbIX OMOJIOTHMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUMil pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

— pa3pabaThIBaTh IJIaH PEIICHHUS TPOOIEMBI ¢ YYETOM aHAIN3a UMEIOIIUXCS MAaTePHATIbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

— BHOCUTh KOPPEKTUBBI B JAESITEIBHOCTb, OIICHUBATh COOTBETCTBHUE PE3YJHTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

— KOOPAWHHWPOBATh W BBIOJNHATE pPadOTy B YCIOBHSX pPEaJbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX IPOOIIeM;

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

— BIJIQJIETh HABBIKAMH y4eOHO-HCCIIEOBATEILCKON M MPOEKTHON JesITeTbHOCTH, HaBBIKAMH
paspenieHusi mpobieM; 00JagaTh CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY TOHMCKY
METOJIOB PEeIIeHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3TUYHBIX METOJIOB MIO3HAHNUS;

— WCIIONIb30BaTh pPAa3jM4YHbIE BUJBI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEpPIIpETANH, MPeoOpa30BaHUIO0 W TPUMEHEHHIO B YUYEOHBIX CHTYallUsX, B TOM YHCIE IPHU
CO3/IaHUH YYEOHBIX M COIMAITLHBIX TIPOCKTOB;

— (opmupoBaTh HAyYHBIA THUI MBIIUICHHUS, BIa/IeTh HAYYHOW TEPMHHOIOTHEH, KIFOUEBBIMU
MOHATHSIMH U METOJIaMU;

— CTaBUTh W (POpMyNIHpOBaThH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

— BBIABIATH TNPUYNHHO-CIICJCTBEHHBIC CBS3UM W aKTyalM3UpOBaTh 3a/lady, BBIIBUTaTh
TUMOTE3y e€ pelleHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTelIbCTBA CBOUX YTBEPIKICHUH, 3aaBaTh
napaMeTpsl U KPUTEPUH PEIICHHS,

— aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIC PEIICHHS 3a/1a9U PE3yJIbTaThl, KPDUTHICCKU OIICHUBATH

HUX JOCTOBCPHOCTD, IPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;



— JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

— OCYILECTBJIATH IIeJICHANpPABICHHBIH MOUCK MEPEHOCa CPEACTB U CIOCOOOB NEHCTBUS B
PO eCCHOHATILHYIO CPELY;

— yMeTh TIEPEHOCUTh 3HAHHWA B I[IO3HABATEIBHYID U TPAKTHYECKYH 00JacTh
KHU3HENEATSITbHOCTH;

— yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

— BBIIBUTATh HOBBIE WJEHW, IMpejiaraTb OPUTMHAIBHBIE MOIXOAbI U pEIICHUsS; CTaBUTh
pOOJIEMBI M 33]1a4H, TOIYCKAIOIINE AlIbTePHATHBHBIC PEIICHHS,

3) neiictBusi Mo padore ¢ uHpopmanmeii:

— OpPUEHTHUPOBATHCS B PA3MUYHBIX UCTOYHMKAX MH(popMamu (TeKcTe yueOHOro mocobwus,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOJOTHYECKUX CIOBapsX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HMHGOPMAIMIO pA3IMYHBIX BHIOB H (popm
MPEJCTABICHHS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPECYHBOCTH;

— (GopMyIHpOBATh 3aMpPOChl M NPUMEHATh Pa3INYHBIE METOMABI NPH TOHCKE U 0TOOpe
ouosornyeckoil napopMau, HeOOXOIUMOH JIJIs BEITIOTHEHUS Y4eOHBIX 3a/1a4;

— npuoOperaTh OMBIT MUCIOJIb30BaHUS HH(DOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (DOpMYy MpPEACTaBICHHUS OHOJIOTHYECKON
nHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U Ap.).;

— HCIOJIb30BaTh HAay4YHBIA SI3BIK B KA4eCTBE CPEACTBA MpH paboTe C OMOIIOTHYECKOI
uHpOpMaIMEH: TPUMEHATh XUMUYECKHE, (U3UUECKUE M MATEeMaTHYEeCKHE 3HAKU M CHUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYypy, HCIIOJb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISITHOCTH;

— BIIaJieTh HaBBIKAMHM pACMO3HABaHUS U 3alUThl WHGOpManuu, WHGOPMAIMOHHON
0€30MaCHOCTH JTIMYHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH  J1IeHCTBUSAMM:
1) o0menue:

— OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HH; aKTUBHO Y4acCTBOBATH B AUAJIOTE UITH
JMCKYCCHHM TI0 CYIIIECTBY 00CYX/1aeMOi TeMbl (YMEHHUE 3371aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHTEIIGHO BBITIOJHEHUS TpeAsiaraéMoil 3a Ja4yH, YYUTBIBaTh MHTEPECHI W COTJIACOBAHHOCTH
MO3UIHMI APYTUX YYACTHUKOB JTMAJIOTA WITH TUCKYCCHH);

— pacrio3HaBaTh HeBepOalbHbIE CPe/ICTBA OOIEHUS, TOHUMATh 3HaAYeHNE COLMAIbHBIX 3HAKOB,
MPEANOCHIOK BO3SHUKHOBEHHSI KOH(DIUKTHBIX CUTYallUd; yMETh CMAT4YaTh KOH(DIUKTHI U BECTH
MIEPErOBOPHI;

— BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIIEHHS] M B3aWMOJCHCTBUS; IMOHMMATh HAMEPEHHS

APYyrux Hmﬂeﬁ, NOpOABJIATE YBAXUTCIIBHOC OTHOLICHUC K CO6CC€,Z[HI/IKy n B KOppeKTHOf/'I (I)opMe



(bopMyIHpOBaTH CBOU BO3PAKEHUS;
— pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHHUSI C UCIIOIB30BAHUEM SI3BIKOBBIX CPENICTB;
2) coBMeCcTHAasl 1eATeJIbHOCTh:

— TOHMMATh U HCIMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUAYAIbHONW pabOThl MpuU
pemeHrr OMOJIOTHYECKONW MPOoOJIeMBbl, 0OOCHOBBIBATh HEOOXOAMMOCTHh NMPHUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOJICHCTBYSI PU PEIICHUH YICOHOW 3a/1a4H;

— BBIOMpPATh TEMAaTHKy W METO/bl COBMECTHBIX JEHCTBHI C YYETOM OOLIMX MHTEPECOB, U
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

— I[PUHUMATh LEIb COBMECTHOM JE€ATEIbHOCTH, OPIraHU30BBIBaTh U KOOPJIWHHUPOBATH
JEUCTBHUS 10 €€ TOCTUKEHUIO: COCTABIATh IIJIaH JEUCTBUM, pacCHpeneaATh POJIM ¢ y4ETOM MHEHUU
Y4aCTHUKOB, O0CYXKIATh Pe3yJIbTaThl COBMECTHON PaOOTHI;

— OIICHMBATh KAa4e€CTBO CBOETO BKJIaJla M BKJIAJa KaKJOr0 y4acTHHKA KOMaHJbl B OOLIWI
pe3ynbTat 1o pazpaboTaHHBIM KPUTEPUSIM;

— IIpe/yularaTb HOBBIE IPOEKTHI, OLEHMWBATH HJEU C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYUIECTBJISITh IO3UTHBHOE CTPATErMUECKOE IIOBEICHUE B PA3JIMYHBIX CHUTYalMsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITH MHUITUATUBHBIM.

OBiajeHne YHMBePCAJIBbHBIMHU PeryJsiTABHBIMU JieiicTBUAMM: 1) camoopranu3anms:

— UCHOJb30BaTh OWOJIOTMYECKUE 3HAHMS Ul BBISIBICHHS NPOOJEM M UX PELICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

— BBIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU IIENIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX
JNEUCTBHSAX M IOCTYNKAax II0 OTHOWICHHIO K JKUBOW NPHUPOJAE, CBOEMY 3/I0POBBI0 M 30POBBIO
OKPY’KaIOIIHX;

— CaMOCTOSITEIBHO OCYILECTBIIATH II03HABATEIIbHYIO JeATEIbHOCTD, BBIABIIATH
poOIeMbl, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3a7]auil B 00pa30BaTEIbHOM 1eATEILHOCTH U
KU3HEHHBIX CUTYAlMIX;

— CaMOCTOSITEIbHO COCTABIATH IIaH PELIEeHUS MPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTEHUH;

— J1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

— paciupsaTh paMKH y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUN;

— JlelaTh OCO3HAHHBIN BBIOOP, ApIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELLIECHUE;
— OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

— CIOcOOCTBOBATh (POPMUPOBAHHIO U MPOSBICHUIO MIUPOKOI SPYAUIIUH B Pa3HBIX 00J1aCTAX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

— HaBaTb OLCHKY HOBLIM CHTyalllsIM, BHOCHTL KOPPCKTUBLI B ACATCIBHOCTb, OLICHHUBATH



COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;
— BJIaJICTh HAaBBIKAMU TIO3HABATENILHON pe(IeKCHH KaK OCO3HAHMSI COBEPILAEMBIX AeHCTBUI
U MBICIIUTEINIBHBIX MPOLECCOB, UX PE3yJIbTATOB M OCHOBAHMI; HCIOIb30BATh NPUEMBI pedieKcun
U1l OLIEHKU CUTYyalllH, BBIOOpA BEPHOI'O PELLICHMS;
— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS [10 UX CHU)KEHUIO;
— [IPUHUMAaTh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAIU3€ PE3yIbTaTOB AESITEIbHOCTH;
3) npuHsATHE ce0s M APYIUX:
— IpUHUMATh ce0sl, MOHUMasi CBOM HENOCTATKU M JOCTOMHCTBA; — IPUHUMAaTb MOTHUBBI U
apryMEHTbI IPyTUX MIPH aHAJIN3€ PE3yJIbTAaTOB JEATEIbHOCTH;
— MIPU3HABATh CBOE MPaBO U MIPaBO JPYIUX Ha OMIMOKH;
— pa3BHBaTh COCOOHOCTh MOHMUMATh MHUP C MO3UIMH APYTOTO YETIOBEKA.
NNPEJMETHBIE PE3YJIbTATbBI
[IpenmetHble pe3ynbTaThl ocBoeHMs nporpammbel COO mo Ouosoruu Ha 0a30BOM ypOBHE
BKIIFOYAIOT CHenududecKkue s yuyeOHoro mpeamera «buonorus» HaydHbIE 3HAHHUS, YMEHUS H
CHOCOOBI JIEHCTBUH 1O OCBOCHHUIO, HWHTEPHPETAllMd M TPEeoOpa3OBaHHUIO 3HAHWMA, BUIBI
JESTEIIbHOCTU IO MOJIYYEHHI0 HOBOTO 3HaHHUS W NPUMEHEHHUIO 3HAHUU B Pa3IMUHBIX YUYEOHBIX
CUTYalLlUsAX, a TAK)KE B peallbHbIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouonorueil. B nporpamme
IIpeMETHBIE PE3YyJIbTAThl PEJCTABIECHBI 110 rOJjaM 00yUYEHHUs
10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOEHUS yUeOHOTro mpeamera « bruonorusy» 10MKHbI OTpaXKarh:

1) chopMHUpPOBaHHOCTh 3HAHUH O MECT€ M POJIM OUOJIOTMM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHOHAy4YHON KapTHHBI MHUpa U
Hay4YHOTO MUPOBO33PEHUS; O BKIJIAJIE POCCUICKUX M 3apyOE€KHBIX YUEHBIX OMOJIOIOB B pa3BUTHE
O6uosiorny; GyHKIMOHAIBHON IPaMOTHOCTH YE€JIOBEKA JIUIs pellieHHs! )KU3HEHHbIX 3a71ay;

2) yMeHue pacKpblBaTh COJEp:KaHUE OMOJIOTMYECKUX TEPMHHOB U MOHATHI: )KHU3Hb, KIIETKa,
OpraHusM; MeTadboa13M (0OMEH BEILECTB U MpEeBpallleHue SHEPTun), TOMEOCTa3 (caMOperyJsus),
yYpOBHEBas  OpraHu3alMs  KUBBIX  CHCTEM,  CaMOBOCIPOM3BEACHHE  (PEHpPOAYKLIHMS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHUE;

3) ymeHue wu3naratb OMOJIOTMUYECKHE TEOpPHM (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHas J0rMa MOJIEKYJsipHOM Ouonoruu), 3akoHbl (I. Mengens, T. Moprana, H. U.
BasuiioBa) u ydyenust (0 IEHTpax MHOTrooOpasus U MPOUCXOXKICHHS KyJIbTypHbIX pacteHuil H.

. BaBuiosa), onpenensats rpaHUIIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) ymeHue BiaJeTh METOJAaMHM HAY4YHOTO MO3HAHHs B OMOJIOTMH: HAOIIOJEHHWE M ONHCAHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH; OpraHu3alus M TMPOBEACHHE OHOJIOrMYECKOro
SKCIIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIIEIyEMbIMU

BCIIMYMNHaMU, 00BsICHEHHE MOJYUYCHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ



1 3aKOHOB; YMEHHUE JI€JIaTh BBIBOJIbI HA OCHOBAHUH MOJIYUYEHHBIX PE3YJIbTATOB;

5) yMeHHE BBIIENATH CYIIECTBEHHBIE NPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U JYKapHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MpEeBpaLICHUs] PHEPrUM B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO0 M DHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO03a, MEi03a, OIJIOJOTBOPEHMSI, PAa3MHOXKEHMSI, WHIAWBUIYAJIBHOIO DPAa3BUTHS
opranusma (OHTOTEHE3);

6) yMEHHE NMPUMEHATH MOJyYCHHBIC 3HAHUS IS OOBSACHEHHS] OMOJIOTMYECKHX IMPOIECCOB U
SIBJIGHUH, JIJIS1 IPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHON XKM3HU C IENbI0 00ecTeueHus
0€30MacCHOCTH CBOETO 37I0POBbsI U 3/I0POBbs OKPYKAIOIIUX JIt0JIeH, COOIII0/IEHUSI HOPM IPaMOTHOTO
MOBEJCHUSI B OKpY’KAIOUIeW NPUPOAHON cpene; MOHMMaHWE HEOOXOIMMOCTH HCIIOJIb30BaHUS
JIOCTHDKEHUH ~ COBpeMEHHOW  Ouonmoruu ¥ OMOTEXHOJOTMHA  JUIsI  PalMOHAIBHOTO
MPUPOIONOIB30BAHUS;

7) yMeHHe peliaTh »JIIEMEHTapHble TEHETHYECKHe 3aJadyd Ha MOHO U JUTHOpHUIIHOE
CKpEIlMBAaHNE, CUEIUIEHHOE HAClIe0BAHNE; COCTABIIATH CXEMbl MOHOTUOPUTHOTO CKPEILIUBAHUS JISI
Ipe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OpPraHU3MOB;

8) yMeHHe BBINIOJHATH J1TAOOpATOpHBIE W MpaKTUYecKue padoThl, COOMIOAATh MpaBUia MPU
paboTte ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHHEM;

9) ymeHue KpPUTHUYECKH OIICHMBAaTh M WHTEPIPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO0 [ICEBOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOUHUKOB (CMMU, HayuHO-
MOMYJISIPHBIE MaTepuanbl); STUYECKHE AacleKThl COBPEMEHHBIX HCCIIEOBaHUI B OHOJIOTHUH,
MeAUIHE, OMOTEXHOIOTHH;

10) ymeHue co3gaBaTb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOILIEHUs, 000O0IIas
OMOJIOrMYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, IPaMOTHO UCII0JIb30BATh TOHATUNWHBIN
anmapar OMOJIOTHH.

11 KJIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS yueOHOro mpenMera « buoaorus» qomKHbI OTpaXKaTh:

1) chopmMupoBaHHOCTH 3HAHMM O MECT€ U POJIM OWOJOTHU B CHUCTEME HAYYHOTO 3HAHMS
€CTECTBEHHbIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHpa H
HAyYHOI'O MHUPOBO33PEHUS; O BKJAJle POCCHUMCKHUX M 3apyOe HBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O1oI0rNH; QYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKa JJIs PEIlIeHUs )KU3HEHHBIX 3a/1a4;

2) yMeHue pacKpbIBaTh COepKaHHE OMOIOTMUYECKUX TEPMUHOB M OHATUN: BUJ, MOMYJIALNUSA,
reHO(OH]T, SBOJIIOLIUS, ABHKYIIHE CUIIBI ((PAKTOPBI) IBOIIOLUH, TPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHue, SKOJIOrHYECKHE (PaKTOPbI, IKOCUCTEMA, TPOAYLIEHTbI, KOHCYMEHTHI, PETyLIEHTHI,
LIeTIH TTUTAaHUSI, SKOJIOTUYECKas MUpaMuia, OrnoreoreHo3, obuocdepa;

3) yMeHue wu3naraThb Ouojornyeckue Teopuu (dBomonoHHas Teopuss Y. JlapBuHa,

CHUHTCTHUYCCKAA TCOPUS 3BOJ'IIOI_II/II/I), 3aKOHBI U 3aKOHOMCPHOCTH (SapOI[BII_HeBOFO CXO0JCTBa K. Bapa,



yepeqoBaHUs IJIABHBIX HAIIPABJICHUU U IIyTEH sBosronnu A H. . CeBeproBa, yueHus
o 6uocepe B. 1. BepHaackoro), onpeaensTh TPaHUIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMaM;

4) ymeHue BiaJeTh METOJAaMM HAy4YHOI'O IO3HAHMs B OMOJIOTMH: HAOJIOJEHHUE M ONHCAHHE
KHUBBIX CHUCTEM, IIPOLECCOB W SBJICHMH; OpraHu3alus U IpOBEACHUE OHOIOTHYECKOTro
9KCIIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl; BBISBICHHUE 3aBUCUMOCTH MEXKIY HCCIIEIYEMbIMU
BEIMYMHAMU, O0BSICHEHHUE TOTYYEHHBIX PE3YJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX TOHITUHN, TEOPUN
1 3aKOHOB; YMEHUE JI€JIaTh BBIBO/Ibl HA OCHOBAHUH IOJIYUYEHHBIX PE3YJIbTATOB;

5) yMeHue BbIIENATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX OOBEKTOB: BUJOB,
HOMYJIALUHI, TPOJYLIEHTOB, KOHCYMEHTBI, PEIyLIEHTbl, OMOTreoLeHO30B U 3KOCUCTEM; OCOOEHHOCTH
IIPOLIECCOB:  HACJIEACTBEHHONM M3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BUA000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS SKOJOTHYECKUX (PaKTOPOB HA OPraHU3MBI, IEpPEeHOCca
BELIECTB U IIOTOKA PHEPIrUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX MU3MEHEHWM B DKOCHCTEMax CBOCH
MECTHOCTH, KPyrOBOpPOTA BEIIECTB U OMOT€OXUMHUECKUX IIUKIOB B buocdepe;

6) yMEHHE NPUMEHATH IMOJyYeHHBIC 3HAHUS Ui OOBSICHEHHS OMOJIOTHYECKHX IMPOIECCOB U
SIBIICHHM, JIJISl IPUHATHUS MPAKTHYECKUX PEHICHUH B MOBCEIHEBHOM KU3HU C IETbI0 00eCreueHus
0€30I1aCHOCTH CBOETO 37I0POBbS U 3/10POBbs OKPYKAIOLIUX JIt0JIeH, COOII0IEHHs] HOPM IPAMOTHOTO
MOBEJICHUSI B OKpY’KaloLIled NpUPOAHON cpele; NMOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTUKEHUI COBPEMEHHOM OMOJIOrUHU JUIsl PallMOHAIBHOIO IPUPOI0IOIb30BAHUS;

7) yMmMeHME peliaTh 3JEMEHTapHble OMOJIOTMYECKUE 3aJauyd, COCTaBIIATH CXEMbl IEpeHoca
BEIIECTB M SHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHU);

8) yMeHHEe BBIIOJHATH JJAOOpAaTOpHBbIE M IpPaKTUYEeCKUe paldoThl, cOOIIOAATH MpaBUia MPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

9) ymeHue KpUTHUYECKH OIICHMBATb W HMHTEPHPETUPOBATH HHPOpPMAINIO OMOJIOTHYECKOTO
COJIep KaHus, BKIIOYAIOIIYIO IICEBJJOHAYYHbIE 3HAHUS U3 pa3iIn4HbIX ucTouyHUKOB (CMU, HayuHO-
MOMYJIApHBIE ~ MaTepualibl);  pacCMaTpuBaTh  TJOOalbHBIE  3KOJOTMYECKHE  MPOOIeMbI
COBPEMEHHOCTH, (P OPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIHIO;

10) ymeHue co3gaBaTb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOILIEHUs, 000O0mIas
OMO0JIOTNYECKYI0 HH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHHUKOB, IPAMOTHO MCIIOJIB30BaTh OHATHIHBIH
anmapar OMOJIOTHH.

B ¢enepanbHbIX U perMoHaJbHBIX MPOLEAYpaX OLEHKH KauecTBa OOpa3oBaHMs HCHOJIb3YeTCs
nepeveHs (KoauuKaTop) pacrpeesIeHHBIX M0 KjaccaM MPOBEpPSEMBIX TPeOOBaHHWHM K pe3yibTaTam
OCBOCGHHS OCHOBHOW 00pazoBaTEeIbHON MPOTrpaMMBbl CpPEeTHEro oOIiero odpa3oBaHUsS U DJIEMEHTOB
cojiep>KaHusl 0 OUOJIOTUH.

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

obOpazoBarenbHO Tporpammsl (10 kimacc)



Kon
MIPOBEPSAEMOTO
pe3yJibTara

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
MPOTpaMMBbI CpETHEr0 00IIeTr0 00pa3oBaHUS

1

CdopMUpOBaHHOCTh 3HAHUNA O MECTE W POJH OWOJIOTUM B CHUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPA U HAyYHOTO MUPOBO33PEHUS; O BKIAJAEC POCCHUCKUX U
3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa ISl PEIICHHsI )KU3HCHHBIX 331249

YMeHue pacKpbIBaTh COJIep:KaHue OMOIOTMUECKUX TEPMUHOB U TIOHATHH: )KU3Hb,
KJIETKa, OpraHu3M; MeTa0oym3M (OOMEH BEIIEeCTB M TMPEBpAIEHUE YHEPTHH),
roMeocta3 (caMOperysisilvs), YpPOBHEBas OpTraHU3alUs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PEMPOTYKITHS), HACIECICTBEHHOCTh, HK3MEHUYNBOCTh, POCT
U pa3BUTHE

VYMeHue wu3naraTb OWOJOTMYECKHME Teopuu (KJIEeTOYHas, XpOMOCOMHas,
MyTauuoHHas), 3akoubl (I'. Mennens, T. Moprana, H.J. BaBunosa) u yuenus (o
LEHTpaX MHOrooOpa3usi W IPOUCXOXKIECHUSA KyJIbTypHbIX pacteHuit H.U.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMaM

YMeHue BiaieTh METOJaMU HAy4HOTO IMO3HAaHMs B Ouojoruu (HaOJIOACHHE U
OTMCAHUE JKUBBIX CHCTEM, MPOIECCOB M SBIICHUW; OpraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  DKCINEPUMEHTA,  BBIJIBIDKCHHE  THUIIOTE3bl;  BBISBIICHUE
3aBHCHUMOCTH MEXIY HCCIIEyeMbIMU BEIWYMHAMH, OOBSCHEHUE IMOTYYSHHBIX
pe3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM M 3aKOHOB;, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHMH ITOJYYEHHBIX PE3YIbTaTOB)

YMeHHE BBIJIENATh CYIICCTBEHHBIC MPH3HAKH BHPYCOB, KIETOK MPOKAPUOT U
9YKapuoT, OJHOKJICTOYHBIX W MHOI'OKJIICTOYHBIX OPraHU3MOB, 0COOEHHOCTH
IPOIIECCOB OOMEHA BEIICCTB W MPEBpAIlleHHs] SHEPTUH B KJIETKe, (DOTOCHHTE3a,
TUTACTHYECKOTO M HYHEPreTHYECKOro OOMEeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIIOIOTBOPEHUS, Pa3MHOXKEHHUS, WHAWBUIYaTbHOTO pPa3BUTHS OpraHu3Ma
(oHTOTEHE3)

YMeHne MNPUMCHATH IIOJTYYCHHBIC 3HAHUA JJIA 00BSICHEHHUSI OHOJIOTHYECKHUX
IPOIIECCOB U SBJICHUH, /Ui IPUHATUS MPAKTUUECKUX PEIIEHUH B MOBCETHEBHOMN
JKU3HH B LEsIX oOecriedeHHsi Oe30MacHOCTH CBOETO 370pOBbS M 370POBbS
OKpY)XalOIIMX JIO/eH, COOJIIOJEHUsT HOpPM TIpPaMOTHOTO IOBEJCHHUS B
OKPY’KaIOIIeH MPUPOJIHON cpejie; MOHMMaHUuE HEOOXOJIUMOCTH HCIOJIb30BaHUS
JOCTH)KEHUI COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTHM JJIs pallOHaIbHOIO
PUPOONIOTIB30BAHNUS

YMmenune pemaTh 3JICMCHTAPHBIC TCHECTUYCCKUEC 3aa4i Ha MOHO- U I[I/IFI/I6pI/II[HOC
CKpCIIMBAaHUC, CUCINICHHOC HACJICAOBAHUEC; COCTABJIATL CXCMbI MOHOFI/I6pI/I,[[HOFO
CKpCIIUMBaHHUA U1 NPCACKa3aHus HACICAOBAHUS IPU3HAKOB Y OPpTraHU3MOB

YMeHue BBINONHATH JAOOpAaTOpHBIE W MpakTUYecKHe paldoThl, COOIIOAATh
npaBuia Ipu padoTe ¢ yueOHBIM U J1aOOpaTOPHBIM 000PYIOBAHUEM

YMeHue KpUTHYECKHM OICHHMBAaTh W  HMHTEPIPETHUPOBATh  HH(POPMAIUIO
OMOJIOTHYECKOTO COAEpX aHMs, BKIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHHUS U3
pa3nu4HbIX UCTOUHMKOB (CMU, HayuyHO-TIOMYJIIpHBIE MaTepHalibl); STUYECKHE
aCIeKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTUN
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YMeHnue co3aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Iast
Ouosoruueckyro HMH(OpPMALHIO U3 HECKOJbKUX HCTOYHHKOB, TI'PaMOTHO
UCTIOJIb30BaTh MOHATHHHBIN anmapar OHoJI0Tun

ITpoBepsiemble aneMeHThl coaepxkanus (10 kimacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

buonorus xak Hayka

11

Buosnorus - nayka o xuBoil npupoje. Ponbs 6uonoruu B popMUpOBaHUN COBPEMEHHON
Hay4YHOH KapTHHbI MUpa. CuctemMa OMOJIOTHYECKHUX HAyK

1.2

MeToapl MO3HaHMUS SKUBOM MNpUPOAbI (HAOMIOEHUE, HKCIEPUMEHT, OIHCAHHE,
U3MepeHue, KiacCupuKalus, MOJICTHPOBAHIE, CTATHCTUYECKAst 00pabOTKa TaHHBIX)

JKuBnIe cCTEMBI U X opraHu3anusa

2.1

Kupble cucrembl (OmocHcTEMBI) Kak HpeaMeT wu3yudeHuss Ouonoruu. CBoiicTBa
OMOCHCTEM M MX pa3HooOpasue

2.2

YpoBHM  opraHuM3aluud  OHMOCUCTEM: MOJEKYJSPHO-TeHETUYECKUH,  KIIETOYHBIH,
OpraHu3MEHHBIH, MOIMYJIALMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMUYECKUH COCTaB KIJICTKU. XUMHYECKHE QJICMCHTBI: MaKpO3JICMCHTBI,
MHKPO3JICMCHTEI. BOI[a U MUHCpPAJIBHBIC BCHICCTBA. qDYHKHI/II/I BOABI 1 MUHCPAJIIbHBIX
BCIICCTB B KIICTKC. HozmepxcaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CocraB u cTpoeHHe O€TKOB. AMHUHOKUCIOTBI - MOHOMEpPHI OEJIKOB.
HezamenuMbie W 3aMEHUMBbIE AMHUHOKHCIOTHI. AMHUHOKHUCIOTHBIA COCTaB. Y POBHH
CTPYKTYpbI O€IKOBOW MOJNEKYJbI (IEPBUYHAS, BTOPUYHASI, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XUMUYECKHE CBOMCTBA 0eKOB. bronornueckue GyHKIUNU OSITKOB.
®epMeHTHI - Ouonoruueckue katanuzaropbl. CTpoeHne gpepMeHTa: aKTUBHBIN LEHTP,
cyOctpatHas cneuuduunoctb. KodepmeHntol. Buramuubpl. OTinuus ¢epmMeHTOB OT
HEOPraHWYECKHX KaTallu3aTOpOB

3.3

VYrneBoapl: MoOHOcaxapuasl (TJIFOKO3a, pubo3a M J1€30KCHUpU003a), Aucaxapusl
(caxaposza, JakTo3a) MW ToJNMcaxapuabl  (Kpaxmasl, TJIMKOTEH, MEeJUII0JI03a).
buonorudeckne pyHKINHU YIII€BOIOB.

Jlunuapr: Tpurnuuepuabl, crepounbl, Gochonununael. I'mapodpunbHO-THAPODGOOHBIE
cBoiicTBa. buonornueckue QyHkumu nunuaoB. CpaBHEHHE YITIEBOJIOB, OEJIKOB U
JIMIAIOB KaK HCTOYHUKOB YHEPTUHU

3.4

Hyxneunossie kuciotel: JJHK u PHK. HykieoTu sl - MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenune u pynkuuu JJHK. Crpoenue u ¢pynkunu PHK. AT®: crpoenue u pyHkuuu

3.5

I_[I/ITOJ'IOF U - HayKa O KJICTKC. Knerounas TCOpH. Mertoasl HU3YyYCHHUS KIICTOK

3.6

Knertka kak niesnoctHas xxuas cuctema. O011ie npu3Haky KJIETOK: 3aMKHYTast Hapy KHast
MemOpaHa, monekyisl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka

3.7

Tunel KJIETOK: JyKapuUOTHYecKass U mpokaproTudeckas. OcOOEHHOCTH CTPOCHUS
npokaproTuueckon kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 3YKapUOTHIECKOM




kJeTkH. OCHOBHBIE OTIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK - KJIETOYHAS CTEHKA, TTUKOKAIUKC, UX (YHKLNH.
[TnazmaTtuueckas memOpaHa, ee cBoiicTBa M GyHKIuH. LlUuTomnasma u ee OpraHouIbI.
OnHoMeMOpaHHbBIE OpraHOWBI KIETKH: 3HIomazMarudeckas cerb (OIIC), ammapar
I"onbmxu, nu3ocomsl. [101yaBTOHOMHBIE OPraHOUbI KJIETKA: MUTOXOHPHH, TUIACTH/IBI.
[TpoucxoxneHne MUTOXOHIApUM u Iwactud. Bunael mmactua. HememOpanHble
OpPraHoOUJbl KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTP, PECHUYKH, XIYTUKU. DyHKUINUU
OPraHOMJIOB KJIETKHU. BKIrOueHust

3.9

SAnpo - perymaropHbslii 1eHTp kieTku. CTpoeHue sjpa: sjepHas 000J0dKa,
KapHUoILIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCcOpT BELIECTB B KIIETKE

>KI/I3HCZ[GSITGJIBHOCTB KIJICTKHU

4.1

OOMeH BemiecTB, WJIM METa0OIM3M. ACCUMHIISAIMS (TUIACTHYECKUI 0OMeH) u
JUCCUMMIIALUSA  (dHEpreTMYeckuil OoOMEH) - JBe CTOpPOHBI €IMHOIO Ipolecca
metabonu3ma. Tumbel oOMeHa BemlecTB: aBTOTPOHBIH U TerepoTpodHbIi. Ponb
(bepMeHTOB B OOMEHE BEIIECTB U IIPEBPAILEHUH SHEPIUU B KIIETKE

4.2

®orocunre3. CperoBas u TemMHOBas (a3l Qorocunre3a. Peakuuu Qorocunresa.
DddextuBHOCT PoTOCHHTE3a. 3HAUECHUE POTOCHHTE3A [T J)KU3HH Ha 3emiie. Biusiane
yCIIOBHI Cpefibl Ha (POTOCHHTE3 W CIIOCOOBI TMOBBIIICHUS €0 MPOJYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHHUH.

XeMocHHTe3. XEeMOCUHTE3UPYoIIe OakTepuu. 3HaueHUEe XEMOCHUHTE3a JIJIs )KU3HU Ha
3emie

4.3

DHepreTndeckuii oOMEH B KJIETKe. PacieruieHue BEIIeCTB, BBIJICICHHE W
AKKyMYJIMPOBaHHE JHEPrHMH B KIJIETKE. DTambl SHEPreTH4ecKoro oomeHa. [ uKonus.
bpoxxenne u ero Buasl. KucinopomHoe OKHCICHHE, WM KICTOYHOE JIbIXaHHE.
O} PeKTUBHOCTH SHEPTreTHIECKOT0 0OMEHa

4.4

Peakiun matpuyHoro cunte3a. ['enermueckas uHpopmauus u JIHK. Peanuzauums
FEHETUYECKON MHpopMalMu B KJIETKe. [ eHeTHYeckuil KoJI U €ero CBOicTBa.
Tpanckpumnuuss - matpuusblii cunte3 PHK. Tpancnmsanus - OuocuHTe3 Oenka.
KoaupoBanue amunokuciot. Poias pubocom B OnocunTtese Oenka

4.5

Heknerounsle ¢opmbl xku3HU - BuUpychl. Mcropust otkpeiTus BupycoB (/.M.
MBanoBckuit). OCOOEHHOCTH CTPOCHUS U )KU3HEAEATEIIbHOCTH BUpPYCcOB. bakTepuodaru.
bone3nn pacreHuid, J>XUBOTHBIX W YEJIOBEKa, BBI3bIBAEMBIE BHUpycaMu. Bupyc
ummyHonepunura uenoBeka (BUY) - BozOymutens CIIW/a. IIpodunaxkrtuxa
pacnpocTpaHeHus! BUPYCHBIX 3a00JIeBaHUI

PasMHOXeHUE U HHAWBHUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslii UUKI, WIK KU3HEHHBIH IUKA KiIeTKd. MHTepdaza u muros. Ilpoueccsl,
nporekaronme B HHTepdaze. Perumkanus - peaknuss marpuuHoro cunresa JHK.
Ctpoenue xpoMocoM. XpOMOCOMHBIN HA0Op - KapHOTHUTI. JIUTIIIOUTHBINA U TarIOU THBIH
XpOMOCOMHBIE HaOopbl. Xpomatuibl. LluTonmormyeckue OCHOBBI Pa3MHOXKEHUS H
WHJUBUIyaJIbHOT'O Pa3BUTUSI OPTaHU3MOB.

Henenune xnetku - muro3. Craauu muto3a. Ilponeccsl, nmpoucxonsuiye Ha pa3HbBIX
CTagusAX MUTO3a. bUOJIOrMYEeCKU CMBICII MUTO3a




5.2

@opMbl  pa3MHOXKEHHsI OpraHM3MOB: Oecrojioe W TojioBoe. Buasl Oecmosioro
pPa3MHOXKEHHUA: JeJIEHWE HaJaBOe, I[OYKOBAHWE OJHO- ¥  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKycCcTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAYEHHUE JIJISl CENEKLUU

5.3

[TomoBoe pa3MHOXKEHHUE, €TO OTIUYHUSA OT OECITOIOTO.
Meiio3. Craguu Meiio3a. IIponeccel, mpoucxodiue Ha ctaausx meiosa. [loBegenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIC M 3HaYEHUE MEi03a

5.4

["ameTorenes - mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE sKee3b:
CEMEHHUKM M sMYHUKU. OOpa3oBaHuME M pa3BUTHE IIOJIOBBIX KJIETOK - TIaMeT
(ciepmarto3ouj, gilleKsIeTKa) - crepMmarorene3 U ooreHe3. OCOOEHHOCTH CTPOEHUs
AWLIEKIIETOK U criepmaro3ouoB. Omiogorsopenue. Ilaprenorenes

5.5

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl  AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX KMBOTHBIX: JIpOOJICHHE,
racTpyJsnus, OpraHOTeHE3. [TocTamMbpuoHaNBEHOE pa3BUTHE. Tunst
OCTAMOPHUOHAIBHOTO PAa3BUTHSA: IPSIMOE, HENPSIMOE (JIMYMHOYHOE). BinsiHue cpeapl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIACHHBIE YPOICTBA.

Poct u pasButHe pacreHuii. OHTOr€HE3 LBETKOBOTO PACTEHHsS: CTPOCHHE CEMEHH,
CTaIuU Pa3BUTHUSA

HacnencTBeHHOCTh M U3MEHYUBOCTh OpraHu3mMoB

6.1

IIpenmer u 3amaun reHetuku. VMctopus pa3BuUTHsA IeHETHKHM. Biay poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE F€HETUKU. METOAbI TeHETUKU (THOPHI0IOTHUECKUH,
LUTOr€HEeTUUECKUH, MOJIEKYIApHO-TeHeTHYeCKuil). OCHOBHBIE T€HETUYECKHUE TTOHATHS.
I'eneTndeckas CMUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaX CKpEIMBAaHUN

6.2

3aKOHOMEPHOCTH  HACJCIOBaHMS TMPU3HAKOB, YyCTaHOBJACHHbIE [. MeHaenem.
MoHOruOpHuIHOEe CKpelBaHhe. 3aKOH €IMHO00pa3us THOPHIOB MEPBOI0O MOKOJICHHS.
[IpaBuno roMuHUpOBaHUs. 3aKOH paCUIEIICHUsI TPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMET.
[ToHOE ¥ HENOJIHOE TOMUHUPOBAHHE.

JluruOpuaHoe CKpeliMBaHHWE. 3aKOH HE3aBHCHMOIO HACJIEIOBAaHUS IMPHU3HAKOB.
[[uTOreHeTHUECKUe OCHOBBI ~ JTUTHOPUIHOTO  CKPCUIMBAHUSA.  AHAIUM3UPYIOIICE
cKpemiBanue. Vcronp30BaHWE aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONPEIeICHUs
T€HOTHIIa 0COOH

6.3

CL[CHJ'ICHHOG HACJICAJOBAHUC TIPU3HAKOB. Pa6ora T. MopraHa o CHCIICHHOMY
HaCJICJOBaHUIO TI'CHOB. Hap}’IHGHI/IC CHCINICHHA I'CHOB B PE3YJILTATC KPOCCHHIOBCpPA.
XpOMOCOMHa}I TCOpHUA HACIICACTBCHHOCTHU. I'eneTnyeckue KapThbl.

I'enernka moaa. XpOMOCOMHOC OIMpCACIICHHUC I10J1a. A}’TOCOMI)I H ITOJIOBBIC XPOMOCOMEIL.
I'omorameTHbIe H  TeTCPOTraMCTHBIC  OpraHU3MBbI. Hacnenosanue IMIPU3HAKOB,
CIHCTIJICHHBIX C ITIOJIOM

6.4

N3meHunBOCTh. Buapl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HacCleACTBeHHass. Poub
cpelbl B HEHACIEACTBEHHOW M3MEHYMBOCTH. XapaKTepPUCTUKAa MOIM(PUKAITMOHHON
W3MEHYMBOCTH. BapmanuoHHBId psi W BapuanumoHHas KpuBas. Hopma peaknnn
npusHaka. Koin4yecTBEHHbIE M KaueCTBEHHBbIE NPHU3HAKM W HMX HOPMAa PpEaKIMH.
CaoiicTBa MOIU(DUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnenctBenHas,  WiaM  TeHOTUNMYECKas,  W3MEHYMBOCTb.  KomOMHaTHBHAsA
U3MEHYMBOCTb. Meii03 1 MOJIOBOM Ipoliecc - 0OCHOBa KOMOMHATUBHON M3MEHYMBOCTH.
MyrannonHast u3MeHUMBOCTh. Kilaccmpukanus MyTauuid: T€HHbIE XPOMOCOMHBIE,
reHomMHble. YactroTa W mNpUUMHBl MyTanMid. MyTtareHHele (akTopbel. 3aKOH




TOMOJIOTUYECKUX PSIAOB B HacleACTBEHHOM n3MeHunBocty H.M. BaBuiosa

6.6

I'enernka uenoBeka. KapuoTun uenoBeka. OCHOBHBbIE METOJbI TCHETHKH YEJIOBEKa:
reHeaJIOrnYEeCKHiA, OJU3HCIIOBBIN, IIMTOrCHETUYCCKHI, OMOXUMHUYECKUI, MOJICKYJISIPHO-
FE€HETHYECKUH. CoBpeMeHHOE ofpeeeHne IFE€HOTHIIA: ITOJIHOTEHOMHOE
CCKBEHHPOBAHMWE, TCHOTHIIMPOBAHHE, B TOM u4ucie ¢ nomomeio III[P-ananu3a.
Hacaencreennsle 3a00i1eBaHus YeJIOBEKA: TEHHBIE OOJIE3HM, OOJIE3HU C HACIIEACTBEHHON
PEAPACIIONOKEHHOCTRIO, XPOMOCOMHBIC 0oiie3Hu. COMaTHYECKHE M T'€HEPaTHBHBIC
mytanuu. [lpuHmuner 310poBoro obpasa >KM3HH, JUArHOCTHUKH, NPO(UIAKTHKH WU
JCUCHHUST TEHETHYCCKHX O0OJe3HEH. MeauKo-TeHETHUECKOEe KOHCYJIbTHPOBAHMUE.
3Ha‘-IeHHe MeI[I/II_[I/IHCKOfI TCHCTUKHU B HpeI[OTBpaH_ICHI/II/I U JICUCHHUU TI'CHCTHUUYCCKHUX
3a00/1€BaHUI YeJIOBEKA

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHU

7.1

Cenek1us Kak HayKa U Mpoliiecc. 3apoKIeHHUe CeIeKINH U foMmecTukanus. Yuenue H.M.
BaBuiioBa o ieHTpax NpoOUCXOKICHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUA NOMAIIHUX KUBOTHBIX. COpT, mnmopozaa, mirtaMm

7.2

CoBpeMeHHbIe METO/Ibl celeKInK. MaccoBbIil 1 UHAMBUAYAJIbHbIN OTOOPHI B CENEKIIUN
pacTeHUM M KUBOTHBIX. OLIEHKa 3KcTepbepa. bBIM3KOpPOJICTBEHHOE CKpellUBaHUE -
uHOpuuHT. Yncras nuHud. CKpeluBaHue YuCThIX JUHUM. ['eTepo3uc, umu rudpuanas
cuna. HeponctBeHHoe ckpenuBanue - aytOpuaunr. OTnaneHHas TUOpUIU3ALUA U ee
ycnexu. MCKyCCTBEHHBI MyTareHe3 M IIOJy4EHHE IOJUIUIONA0B. JlocTrKeHus
CEJIEKLIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

7.3

brorexHoOrus Kak OTpacib NPOU3BOACTBA. ['€HHass MH)KEHEpHsA. DTalbl CO3IaHHUA
pexomOunantHoii JIHK wu Tpancrennsix opranusmoB. Kietounas wuHxeHepus.
Knerounsle KyabTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHHME pacTeHuil. Knonuposanue
BBICOKOIIPOJYKTHUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOIMYECKHE MU
strueckue npoodsemsl. 'MO - renernyecku MO (PUIMPOBAHHBIE OPIaHU3MBI

ITpoBepsieMble TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM

oOpa3oBatenbHON mporpamMmsl 11 kiacca

Kon

HpOBepHeMHe MNPEAMETHBIC PE3YJIbTATBI OCBOCHUSA OCHOBHOH 06p330BaTeHBHOﬁ

MIPOBEPSIEMOTO MIPOTpaMMBbI CpETHEro 0011eT0 00pa30BaHUS

pe3yabTaTa

ChopMupoBaHHOCTh 3HAHUN O MecTe€ U POJU OMOJIOTHH B CHUCTEME HAyYHOTO
3HaHMUSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa U Hay4YHOTO MUPOBO33PEHUS; O BKJIAAE POCCUMCKHUX U
3apyOeXHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHONOTUM; (PYHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JJISl PELIEHUS )KU3HEHHBIX 33/1a4

YMeHue packpbIBaTh COAEp)KaHUE OMOIOTMYECKUX TEPMUHOB M MOHSATHM: BUJ,
MOMYJISIMS, TeHO(OH, SBOJIONUS, IBUXKYIIUE CHIbl ((haKTOpBI) SBONIOIUH,
IpUCIOCOOIEHHOCTh OPraHU3MOB, BH1I000pa30BaHKe, SKOJIOTHYECKHe (HaKTOpHl,
9KOCHCTEMA, TMPOIYLEHTHI, KOHCYMEHTBI, pPEIyLIEHTHl, e IHUTaHUS,
HKOJIOTHYECKas MUpamMuia, OMoreoreHos, onocdepa

YMeHnue uznarath OHoJoruueckue Teopun (dBomrormonnas Teopus Y. Jlapsuna,
CHHTETHUYECKAsi TEOPHUSI IBOJIIOIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIIIEBOTO




cxoacrBa K.M. Bapa, yepenoBanus riaBHbIX HAlpaBICHUN U MyTEH 3BOJIIOLUN
A.H. CegeprioBa, yuenus o ouochepe B.M. Bepranckoro), onpenensTb rpaHHUIIbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM

YMeHue BIaeTh METOAAMH HAay4HOTO TO3HAHUS B OMOJOTHM (HAONIOIECHUE W
ONMCAHUE JKUBBIX CHCTEM, MPOLECCOB M SIBIICHUW; OpraHU3alys U MPOBEJICHUE
OMOJIOTMYECKOTO  JKCINEPUMEHTA,  BBIJIBIDKCHHE  THUIIOTE3bl;  BBISIBJICHUE
3aBHCUMOCTH MEXIY HCCIIETyeMbIMH BEIMYMHAMH, OOBSCHEHUE IOITYYECHHBIX
pe3yJIbTaTOB, MCIIOJb30BAaHHBIX HAYYHBIX NOHSATHI, TEOPUM U 3aKOHOB; YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTAaTOB)

VMeHHe BBIACISATh CYIIECTBEHHBIC IPU3HAKK CTPOCHHS OMOJOTHYECKUX
00OBEKTOB: BHUJOB, NOMYJSLUUNA, NPOIYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIEACTBEHHOM
U3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOpa, BUA00Opa30BaHUS, IPUCIIOCOOICHHOCTH
OpPraHW3MOB, JCHCTBUS SKOJOTMYECKUX (PaKTOPOB HAa OPraHMU3MBI, IMEpeHOCa
BCIICCTB M IIOTOKAa SHCPIrUM B I3KOCHUCTEMAX, AHTPOIIOI'CHHBIX U3MCHEHUU B
9KOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOTCOXUMHUYCCKHX
IIUKIIOB B Onocdepe

YMeHMe NpUMEHATh IMOJIyYE€HHbIE 3HAHHUS JUIsI OOBACHEHMS OMOJIOrMYECKHX
IIPOLIECCOB U SBJICHUH, Ul IPUHATUSA IPAKTUYECKUX PELICHUH B ITIOBCEHEBHOM
KHU3HM B LENAX obOecriedeHus: 0e30IaCHOCTH CBOErO 37I0POBbS U 370POBbS
OKpYXaloIlMX JItoJed, COOJMIOJEHUsI HOPM TPaMOTHOTO TIIOBEJACHHUS B
OKpY’Karollel NpUpoAHON cpese; NOHUMaHHEe HEOOXOIUMOCTH HCIOJIb30BaHUS
JIOCTUKEHUI COBPEMEHHOM OMOJIOTHH AJIs1 pAlMOHAIBLHOTO IPUPOIOTIOIb30BaAHUS

YMmenue peiiaTth SJICMCHTAPHBIC OHOJIOTHYECKHE 3aga4u, COCTaBJIATH CXCMBbI
MEpCHOCA BCUICCTB U S9HCPIrur B 9KOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINONHATH J1a0OpaTOpHBIE M IMPAKTUYECKHE paboThl, COOII0AATH
npaBuiia Ipu padoTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000pyA0BaHUEM

YMeHue KpUTHYECKHM OLEHUBAaTh M  HHTEPIPETHpPOBaTh HH(OPMALNIO
OMOJIOTHYECKOT0 COJepXKaHUs, BKIIOYAIONIYI0 IICEBJJOHAYYHbIE 3HAHUS U3
paznuuHbIX ~ ucTtouyHukoB  (CMU,  HayuHO-mONyJsipHBIE  MaTepUalbl);
paccMaTpuBaTh IJIOOANbHBIE 3KOJOTMUYECKHE MPOOJIEeMbl COBPEMEHHOCTH,
(GbopMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITHIO

10

YMeHne co3iaBath COOCTBEHHBIE MMCHhbMEHHBIE U YCTHBIE COOOIEHUs, 00001Ias
Ouonoruveckyro HMH(OpPMALHUIO H3 HECKONbKMX HCTOYHHKOB, T'PaMOTHO
MCIIOJIb30BaTh MOHATUNHBIN anmnapar OMoI0ruu

[IpoBepsiembie aemMeHTHI conepskanust (11 kmacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

DBOJIOMOHHAS OMOJIOTHS

11

OBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3Boonuu. IlaneoHTosmormveckue: Nociaea0BaTENbHOCTh IOSBICHUS
BUJIOB B IaJICOHTOJIOTMYECKOM JeTONUCH, nepexoiHbie ¢popMbl. buoreorpadguueckue:
CXOJICTBO W paznuuue (ayH U ¢uop MaTepukoB M OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOACTBa M pa3IMuusi SMOPHOHOB DPAa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-




AQHATOMUYECKUE: TOMOJIOTUYHBIEC, aHAJIOTUYHBIEC, PYJAUMEHTAPHBbIE OPraHbl, aTaBU3MBI.
MonekyasipHO-OMOXMUMUYECKHE:  CXOJICTBO  MEXAaHU3MOB  HACIIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB

1.2

OpomtonmonHas Teopus Y. [lapsuna. IlpennocbulkM BO3HMKHOBEHHS JapBHHH3MA.
JBIoKylue cuibl 3BOJIONMM BHUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHME IpPU
OTPaHUYEHHOCTH  PECypCOB,  HEONpEeAeJeHHas  HM3MEHYMBOCTh, Oopbba  3a
CYyIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus odBomrouuu (CTD) ©  OCHOBHBIE €€  IOJIOKEHHS.
MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMHU

1.4

JBuxyue cuibl (pakTophl) IBOJIIOLKUU BUAOB B MpHpoae. MyTallMOHHBIN Mpoliecc U
KOMOWHATHBHAs U3MEHYMBOCTb. [lonMysIMoHHbIe BOMHBI U perd reHoB. V3zomsauus u
murpanus. EcTecTBeHHBI 0TOOp - HampaBIAOMMK (akTop 3BOMOIUH. DOpMBI
€CTECTBEHHOT'O 0TOOpA.

[IpucnocoOIeHHOCT,  OPraHM3MOB  Kak  pe3yinbTaT  sBoiouud.  [Ipumepsr
nprUcnoco0IeHNH y OpraHu3MoB. ApoMOp(O3bI U HANOAIANTALINH.

Bun u BumooOpaszoBanue. Kpurepuu Buma. OcHOBHBbIE (OpPMBI BHUI000pPa30BaAHUSA:
reorpauueckoe, 3K0JI0rH4ecKoe

1.5

MaxponsBosrorusi. @OopMbI SBONIIOLNUH: (QHIIETHYECKAs], JUBEPTeHTHAsI, KOHBEPreHTHAs,
napaensHas. HeoOpatumocTs 3Bomonuu

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4HbIE IPEICTABICHUS O 3ap0>KI€HUH XKU3HU. HayuHble runores3sl BOSHUKHOBEHHUS
KU3HK Ha 3emse: aOuoreHe3 M nHaHcmepMus. XUMUYECKash  IBOJIIOLIMSL.
OKCIEpUMEHTAJIBHOE TOJATBEPKICHUE XMMHUYECKOM 3Boirouuu. HadanpHble a3Tamsl
ouonorunueckoit sBosmounu. I'mnoreza PHK-mupa. IlepBbie Kia€TKHM M MX 3BOJIIOLIMSL.
®opMUpPOBaHNE OCHOBHBIX T'PYIII )KUBBIX OPIraHU3MOB

2.2

Pa3Butne xu3Hum Ha 3emue mno 3paM u nepuoaaMm. Karapxei. Apxeiickas u
npotepo3oiickast 3pbl. [laneo3oiickas spa u ee epuoabl: KEMOPHUICKUNA, OPTOBUKCKHM,
CUIypUNCKHUH, [E€BOHCKHI, KAMEHHOYIOJIbHBIM, NEepMCKUI. Me3030lcKas 3pa U €€
IIEPUO/IBI: TPHUACOBBIN, IOPCKHI, MEJTOBOM.

KaitHo30iickass 3pa M ee Mepuojbl: MajJeOreHOBbIN, HEOTE€HOBBIM, AHTPONOTEHOBBII.
XapakTepHucTuKa KiMMaTa U TeoJ0rH4eckuX mporeccoB. OCHOBHbBIE 3TaIlbl 3BOJIIOIUH
pacTUTETBPHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHUHl H >KUBOTHBIX.
[TosBneHue, pacuBeT U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema  OpraHMyeckoro Mupa Kak  oOTpakeHue dBoitonuu. OCHOBHbBIE
CHUCTEMAaTUYECKUE IPYIIbI OPraHU3MOB

2.4

OBOJIIOIMSL  4YeJlOBEKa. AHTpPONMOJIOTHS Kak Hayka. Pa3Butue mnpencraBieHUid o
MIPOUCXOKICHUH YeIOBeKa. MeTo bl n3yueHus anTpororene3a. CXo/IcTBa U pa3Inuus
YeJioBeKa U )KMBOTHBIX. CHCTEMAaTHUYECKOE MOJIOKEHUE YeTTOBEKA.

Jewxkymme cunbl (pakTopsl) aHTpomoreHeza. HaciencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIeCTBeHHBIN 00pa3 >KU3HH, M3TOTOBIICHHUE OPYAHMHA TpyAa,
MBIIIJIEHUE, PeUb

2.5

OcCHOBHBIE CTaIUU ¥ BETBH JBOJIIOLMM YEIOBEKA: aBCTPAIIONUTEKHU, UeoBEK yMEbIi,
Yenosek npsaMoxonsamui, Yenosek HeaHnepTanbckuid, Yenosek pazymubii. Haxonku
UCKOIIAa€MBIX OCTAHKOB, BpeMsl CYILIECTBOBaHMs, 00JacTh pPacHpOCTpaHEHHUs, 00beM
TOJIOBHOT'O MO3Ta, 00pa3 )KHU3HH, OPYIHS




2.6

Yenoseueckue packl. OCHOBHbIE OOJIBIINE PAChl: €BPOIICOUIHAS (€Bpa3UiicKasi), HErpo-
aBCcTpajioniHast (PKBATOpHUAJIbHAS), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHCKasi). YepThl
IpUCIOCOOICHHOCTH NPEACTAaBUTENEH UeIOBEUECKUX pac K YCIOBHUSAM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpranusMmbl 1 OKpy’Karolas cpea

3.1

DKOJIOTHSl KaK HayKa. 3aJaud M paslielbl SKOJOTUU. METoabl 3KOJIOTHYEeCKUX
UCCIICIOBAaHUIA. DKOJIOTUYEeCKOe MHUpPOBO33peHue. Cpenbl OOMTaHUS OpPraHU3MOB:
BOAHAasA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue Gaxtopsl. Kimaccudukanms sxogorndeckux (pakropoB: abuoTuyeckue,
OMOTHYECKHE U aHTPOTIOTeHHBIE. JlelicTBHE YKOIOTHYECKUX (HaKTOPOB Ha OPraHU3MbI

3.3

AbGuoTtnueckue (akTOpbl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEPHOAU3M.
[TpucnocoOneHus OpraHu3MoOB K JIEHCTBHIO aOMOTHYECKHX (PakTopoB. buonornyeckue
PUTMBI

3.4

buotnueckue Qaktopel. Buabl OHOTHYECKHMX B3aUMOJICHCTBUIN: KOHKYPEHIIUS,
XUIIHUYECTBO,  HApa3sUTU3M, MYTyajlu3M, KOMMEHCAJIW3M  (HaxJIeOHHMYECTBO,
KBapTUPAHTCTBO), aMEHCAIIU3M, HENTpanu3M. 3HaueHne OMOTUYECKUX B3aUMOICHCTBUN
JUISL CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XapPaKTCPUCTUKHU TOIYJIANHN. OcHOBHBIC ITOKAa3aTEIIN MOMmyJIAIHU U
YUCJIICHHOCTD, IIJIIOTHOCTb, POKIAACMOCTb, CMCPTHOCTDL, IIPUPOCT, MUTI'pALIUSL. I[I/IHaMI/IKa
YHUCJICHHOCTHU MOITYJISAIHUU U €€ PEryJIalna

COO6HI€CTB3 1 5KOJOTHUYCCKUEC CUCTEMBI

CoobmecTBO  opraHu3smMoB - OmoneHo3. CTpyKTypbl OHOIEHO3a:  BHIOBas,
IPOCTPaHCTBEHHAs1, Tpoduueckas (numesas). Bunsr-nomunantel. CBsi3u B OHo1ieHO3€e

4.2

Okojnoruyeckue cucreMbl (3kocuctemsl). [loHarne 06 skocucteme u OHMOTEOIEHO3E.
@OyHKIMOHATbHbIE KOMIIOHEHTBI 9KOCUCTEMBI: IPOYLIEHThI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrMM B 3KocucTeMme. Tpoduueckue (MUIIEBBIC)
ypoBHH 3KocucTeMbl. ITumeBsle nenu u cetu. OCHOBHBIE MOKA3aTeNM 3KOCHCTEMBI:
O6uomacca, MNPOAYKIMA. OKOJIOTWYECKME NHpPaMHJIbL: MPOAYKLUUH, YHCICHHOCTH,
O6uomMaccel. CBoMCTBa 3KOCHCTEM: YCTOMYMBOCTb, CaMOPETYJISALUS, pPa3BUTHE.
Cykueccust

4.3

[TpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO WIH
HIMPOKOJIUCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. bruonornueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue  kak  Qakrtop  ycroumBocth  dKocucteM.  CoxpaHeHHE
OMOJIOrNYeCcKOro pazHooOpas3us Ha 3emiie

4.4

VYuenue B.U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa OHOCHEpHI.
Kupoe BemectBo u ero ¢yHknuu. OcoOeHHocTH OuoOchepsl Kak TI100aIbHOM
9KOCHCTEeMBI. JIMHaMU4ecKoe paBHOBecHE M oOpaTHas cBs3b B Onochepe. Kpyroopotst
BEIIECTB W OMOTEOXMMHUYECKHE ITUKIBI AJIEMEHTOB (yriepona, a3oTa). 30HAIBHOCTH
o6unochepsl. OCHOBHBIE OMOMBI CyTIIN

4.5

YenoBeuecTBO B Ouocdepe 3emiau. AHTpONOTreHHbIE H3MEHEHUs B Owuocdepe.
['moGasbHBIEC PKOJIOTHYECKUE TTPOOTIEMBI.




OcHoBa pallMOHAIBHOIO YNPaBIEHUS MPUPOAHBIMU PECYPCAMU M MX HCIIOJIb30BAHHUE.
JlocTrkeHust OMOJIOTMH U OXpaHa MIPUPOIbI

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacoB
Jlj;ln Haz;nrﬁ;{zl;al::e AMMEL B Kontpoar  Hpakxtu DuiekTpoHHbIe (HH(POBLIE)
pasi porp cero | Hble Heckne oOpa3oBaTeibHbIE PecypcChl
padoThI padoThI
bu6nuoreka [IOK
L buonorus kax Hayxa 2 0 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBbie CHCTEMBI U UX 1 0 bu6nmoreka [IOK
' OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMUYECKHUI COCTaB U 8 0 1 bu6nuoreka [IOK
' CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41¢c292
4 JKusHenesareapbHOCTh 6 0 bu6mmoreka [JOK
' KJIETKHA https://m.edsoo.ru/7f41c292
PasmHoxenue u bubmuorexa [JOK
5. WHJIUBHUy aJIbHOC 5 0 1 https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTE U bu6mmoreka [JOK
6. U3MCHYMBOCTD 8 0 1,5 https://m.edsoo.ru/7f41c292
OpraHu3MOB
Cenexkuusi OpraHu3MoB. bu6mmoreka [JOK
7. OCHOBBI 3 0 https://m.edsoo.ru/7f41c292
OHMOTEXHOJIOTHH
PesepBHbIC ypoku 1 0
OBILIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHMUE
11 KJIACC
KoaunuecTBO 4acoB
Ne HanmeHoBanue Koutpoan MpakTn JyekTpoHHBIE (LM (POBLIE)
/I | pas3ieaoB NPOrpaMMbl Bcero HbIE YyecKHe oOpa3oBaTesibHbIE pecypchl
padoThbl padoThbl
P ——— bubmmoreka IIOK
11 yIAp 4 0 0 https://lesson.academy-
YPOBCHD JKU3HH content.myschool.edu.ru/06/11
Knerounslii ypoBeHb Bubmiorexa LHOK
2.1 22 0 4 https://lesson.academy-
KU3HNI content.myschool.edu.ru/06/11
OpraHu3MeHHbII Eubmiorexa HOK
3.1 6 0 0 https://lesson.academy-
YPOBCHb JKH3HH content.myschool.edu.ru/06/11
peseps 2 0
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3SATEJIbHBIE YVYEEHBIE MATEPUAJIBI JUIA YUEHUKA

B.B. Ilaceunuk, A.A. Kamenckuii, A. M. Py6ros, I'.I'. IlIBenos, 3.I". 'anontok bruonorus. ba3ossrii
ypoBeHb. 10 k1. — M.: [IpocBemenue, 2022r

B.B. ITaceunnk, A.A. Kamenckuii, A. M. Pyouos, I'.I". [lIgenos, 3.I". 'anonrox buonorus. ba3ossrit
ypoBenb. 11ki. — M.: [IpocBemenune, 2022r

METOJIUYECKHWE MATEPUAJIBIL JUIA YUUTEJIA

B.M. ITakynoBa. PaGota ¢ TepmuHaMu Ha ypokax ouosiorun. M: "IIpocBemienne",

M.T". JleButuHn, T.I1. Jleeutuna. O6mas 6uonorus, C-I1, [Tapurer, 2000.

O.B. I'onuapos. I'eneruka (3agaun). Caparos, 13a-Bo «Jluneit», 2005.

3O.B. CemenoB. @uznonorus u anaromus yenoseka. M. 2002.

I".JI. bunny, B.A. KpeokanoBckuii. buonorus (moinsiit kype) B Tpex Tomax. M., «Onukc 21 Bex»,
2002.

B.H. Apsiruna. buonorus. M., Beiciias mikona, 1995.

T.JI. bormanosa, E.A. CononoBa M., buonorus. ACT, 2005.

C.A. Kysuenos, U.B. Yeo6simes, C.I'. 3aitunkoBa, A.M. Cynpsra. buonorus. M., <MMA um. U.M.
CeuenoBay, 1995.

B.H. ®pocwun, B.1. Cubornazos. 'otoBumcst k EI'D (4 Beimycka). M. «/Ipodar, 2003-2005.

H.A. Jlemesa, JI.B. Kammtok, H.JI. JIucoB. buosorus B 3Kk3aMeHaIMOHHBIX BOIIPOCAaX U OTBeTax. M.,
Aiipuc IIpecc Ponbd, 1997.

I'. U. Jlepuep EI'D 2011 buonorust coopuuk 3ananuii; Mocksa Jxcmo 2010

A.A. Kupunenko, C. U. KonecaukoB buonorus remarndeckue TecTsl, moarotoska k EI'D 10-11
KJ1acchl (0a30BbIi, MOBBIIIEHHBIHN, BRICOKHI YPOBHH); U31-Bo «Jlernon» 2010r

I'. A. Boponuna, JI. T'. [IpunexaeBa buonorus 50 TUIIOBBIX BAPHAHTOB SK3aMEHAIIMOHHBIX PadoT A
noarotoBku k EI'D; ACT, Actpens, [lonurpadurznar Mocksa 2011-11-032005.

HUDPOBLIE OFPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/collection

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

http://www.eco.nw.ru/

http://edu.greensail.ru/

http://www.svb-ffm.narod.ru/

http://www.eidos.ru/olymp/bio


http://school-collection.edu.ru/collection
http://www.eco.nw.ru/
http://edu.greensail.ru/
http://www.svb-ffm.narod.ru/

