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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€, COJepKaHMs, pPe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS O cielupuke
Ovonoruu, €€ 3HAYEHWHW B TIO3HAHUM IKUBOM TMPUPOJBI U OOEcCrneyeHUun
CYILLECTBOBAHMSI YeJIOBEYECKOro o01mecTBa. COrjlacCHO Ha3BaHHBIM IMOJIOKEHHSIM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0ruM 1a€T NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMU yUeOHOI 0 MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3y4YeHUsl y4eOHOro MaTepuaa ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPHUITPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHus B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUpPOJHON cpeje.
[ToaTomy Hapsiy ¢ M3y4eHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JIJISI PEIICHUS MPUKIIAIHBIX 3aj1a4, B
TOM 4HKcje: NPOPUIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IEI1eCO000Pa3HOro
MOBEACHUS B OKPYKAIOIIEW NPUPOJHON CpEele, aHAIU3a BIUSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTIEUeHHUs YCIOBUH [Tl PELICHHUS



OJTHOM M3 aKTyaJIbHBIX 3a]a4 HIKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanosiaraer (popMupoBaHue y oOy4aroIIMXCsl CIIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAay4YHOM KapTHUHE MHpA, paclIdpseT U 000O0MAeT 3HAHUSA O XKUBOM MpUpone, €€
OTJINYWTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMM W 3BOJIIOLUH, CO3IAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oodpasa
YKU3HU, DKOJIOTMYECKOT0 MBIIIJIEHUS, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALUU
oOyuatomuxcs. M3yuenue 6uonoruu odecreunBaeT yciaoBUs A (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMii OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJOKEHUS O NpeJHA3HAYECHUH Y4eOHOro IpenmMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3ULIMH KyJbTypOCOOOpPA3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
4yeJioBeKa B OKpYXarolleid MPUPOAHOU cpesie, BOCTPEOOBAHHbIE B MOBCEIHEBHOMN
KU3HU U MPaKTHUECKON aesitenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUM
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOACpX)aHUs y4yeOHOro Marepuajsa B IMPOrpaMMe I10
OMOJNIOTHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
ABOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yuyeOHOoro npeamera «buonorus»
BBIJICTICHBI CIIEYIOIINE COJAEP KATENbHbIE JIMHUU: «bHONorus Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ve OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOU IIPUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.



Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1a4:

OCBOCHHME OOYYaIOIMMHCS CHUCTEMbl 3HAHUH O OMOJOTUYECKUX TEOPUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKallUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM pPa3HOTO YPOBHS OpPraHW3aIllU{, BBLIAIOIINXCS OTKPHITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTHY HAYYHBIX B3TJIIOB, WIAEH M TIOJIXOJOB K HM3YYCHHIO JKHBBIX CHCTEM
Pa3HOT0 YPOBHSI OPTaHHU3alUY;

CTAaHOBJICHHE Yy OOydJarommxcst oOmeil KyJIbTypbl, (YHKIIMOHATLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, MTOTYYECHHBIX IPH U3YICHUN
OnoIoruy;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KUBOM
MPUPOJIbI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS ITUYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsI TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KM3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEel cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero o6imiero oopazoBaHusi yueOHbIM peaMeT «buoaorusy,
U3y4yaeMblii Ha 0a30BOM ypOBHE, SIBJIIETCS 0053aT€NbHBIM YUYEOHBIM MPEAMETOM.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ononoruu B popMUpPOBAaHUU COBPEMEHHOM HAay4yHOM KapTHUHBI Mupa. CrucreMa
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOJIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
M3YyYEeHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKuU ), OMOC( epHBIi.

JdeMoHCcTpauu:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMBIE AMUHOKHUCJIOTBHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHTBI — OMoJIoTHYecKHe KaTaiu3aTopel. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHoctb. Kodepmentsl. Burtamunsl. Otrianuuns
(epMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibpl (Kpaxmani, TJIMKOTEH, IIeJITI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak nenaoctHas xkuas cucrema. OOuiue npu3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHetmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: JIIC, ammapart Ionbmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxienrne MUTOXOHIpUM u TuiacTun. Bunbl mactun. HememOpaHHbIe
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMI0B KIIETKU. BKiItoueHus.

Anpo — perynaropHsiidi 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdeMoHCTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammel: «PacnipeeneHne XuMHUUECKUX 3JIEMEHTOB B HEKHUBOW TPUPOJIEY,
«Pacnpenenenre XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmunpl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEeKyJIbl BOAb, «buocunres 6enka», «CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIMTUYECKOW aAKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTa00JIu3M. ACCUMWIAIMS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTpO(dHbIN U reTepoTpodHbIii. Ponb hepMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCMHTE3 U CIOCOOBI MOBBILLIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BelecTB, BBbIICICHUE U
aKKyMyJIMPOBAaHUE SHEPTUHU B KJIIETKE. DTalbl SHepreTndeckoro ooMeHa. I nukomnus.
bpoxenne u ero Buibl. KuciaopomHoe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KJIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuHokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. IcTopust oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpWIILIMA, peBepTaza u  uHTerpasa. llpodwunakTika
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkauuu «Yasoenne IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», MoJenb cTpykTypbl JIHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

Knetounslii 1mMKi, WM >KU3HEHHBIM LUK KieTku. MHTepdaza m murtos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemas rubGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CENECKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KHUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuWE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIEepPMATOre€HE3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTEHHN», «BereraTuBHOE pa3MHOXKEHHUE
pacteHuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eIoBEeKa», «OCHOBHBIEC CTaAUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJIEKOIIUTAIOLIETO», «SIMLEeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHEe PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHooOpa3usi THOPHUIOB IIEPBOTO
nokoJieHus. [IpaBuiio JoMuHMpPOBaHUs. 3aKOH paCIICIJICHUS] TPU3HAKOB. | nnoresa
YUCTOTHI raMeT. [1oiHOE ¥ HEeMmoMHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. Moprana no clerieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns reHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eHetnka mosa. XpoMOCOMHOE ONpeAeieHne moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAZIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUIECKHM. CoBpemeHHOE ONpENICIICHNE TEHOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUMAMBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPIIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JI€BaHUI YeJI0OBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasI
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 UUTOT€HETUYECKAS OCHOBAY», «3aKOH YA CTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «Llutonorunyeckre 0OCHOBBI AUTUOPUTHOTO
CKpeluBaHusy, «Menosy», «BzanMoaencTeue ajuielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapuOoTUIbl 4el0oBE€Ka M JKUBOTHBIX)Y,
«Bunpl uzmeHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-hakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTDY.

OOopynoBanue: MoAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpPELIMBAHUEY,
«Hemonnoe nomunupoBanue», «Jurubpunnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTaruu GOpMbI
KPBUIBEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlabGopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO MU
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCXOKACHUSI © MHOTO00pa3us KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
ckpemBaHue — uHOpuAMHT. Yucras nunus. CKpelmMBaHUE YUCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojay4yeHue
MOJUIUIOUIOB. JIOCTHKEHUS CEJIEKIMU PACTEHU, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAsd HMHKEHEpHUs. ITambl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okosoruueckue W dTtudeckue  npoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHoB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzanus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJI0OB U KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTopHble M NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABI W JOCTHXKEHUS CENEeKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJICKIHOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,



COPTOUCHBITATENBHBIM  Yy4acTOK, B TEIUIMYHOE XO3SICTBO, J1AOOpPATOPHUIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOoMOHHAsT OHOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUOJIOrMU. BiusiHue 3BOJIIOIIMOHHON TEOPUU Ha Pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerenbcTBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B THaJICOHTOJIOIMYECKON JIETONMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH u (Haop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3auuus SMOPHUOHOB PAa3HbIX BUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlkM BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopusi 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkpoaBosorus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lonmynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M3oisumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop sBomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoLuU. [Ipumepsl
MIPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJIOTHIeCKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxIeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTUBHAs paguanus.

JdeMoHcTpanuu:

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



Tabmus! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacCTEHUI,
«MHuoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanronHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uaunoamantanum», «OOmas aereHepanus,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymniecTBoBaHUE», «IIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenb ammmkauus «llepekpéct
XpOMOCOMY, BIIAKHBIE IIpernaparsl «PazButne HacekoMoro», «PazButue JISTymKkmy,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIOY.

JlabGoparopHas padota Ne 2. «Onucanue nprucnocoO0IEHHOCTH OpraHu3Ma 1 €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHnay4dHble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKJIETKU. [lepBble KIETKM U HX 3BOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTE€HOBBIM,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxeHue 3BoJtouuH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOKJICHUHN YeJloBeKa. MeToasl u3ydyeHuss aHTponoreHesa. (CxonacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHas U3BMEHUUBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKM3HU, M3TOTOBICHUE OPYIUil
TPYyZa, MBILJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpasumiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAs),  MOHIOJOUJIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4eOBEYECKHX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKUBOTHas  KJETKay,
«IIpokapuoTnueckas kinerka», «CoOBpeMEHHass CHUCTEMa OPraHUYECKOIOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYeCcKas Talnuia, KouleKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(baKTOpOB Ha OPTAHU3MBI.

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

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M, HEUTPAJIU3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PEryIsLus.

JdeMoHCcTpanuu:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALNU HHPY30pUun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »skocucTemMe W
ouoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuimeBsle nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKUE MHPAMMIIbL:



OPOAYKIWN, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM: YCTOWYUBOCT,
camoperyJsinus, pazputie. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039iCTBEHHOE 3HAUEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTop ycToWunmBocTH dKocucTteM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHamMuyeckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepsl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMU PECYpPCAMM U MX UCHOJb30BaHUE. [locTrxkeHUs: OMOJIOTUU U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOTE€HHBIEC BO3ACHUCTBUA HA IPUPOAY», « BakHENIINE UCTOYHHUKHU 3arpSI3HEHUSA
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias omochepo»,
«®DakTopel  nerpamauumd  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTOpbI
paIrMoaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmuKamnus «TUnudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, Koyiekuun «buotienos», «Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», TepOapuu U KOJUIEKIIUUA PACTEHUIN U dKUBOTHBIX,
NPUHAIEKAIINE K PA3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaHura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSEMBIX BHUIOB pACTECHHN U
YKUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA TMpeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHAE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS H
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACICIUIO U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor depepanuu, MpUpPOLIE U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCKOr0 BOCTIMTAHUS .

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



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

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM ESITEIHHOCTH MPU CO3/IAaHUH YUEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBaKE€HUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJBTYpPYy, IPOIUIOE W HACTOSILIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/E;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaenHas yoexkIE€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTedyecTra,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAHHUE SMOIMOHATBHOTO BO3ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
NUTaHuE, COOJIIOICHNE TUTUEHUYECKHUX MPAaBHIT KU HOPM, COaTaHCUPOBAHHBINA PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE I[EHHOCTU TPAaBUJ HWHIUMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIbHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NpophecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHE K PUPOJIE KaK UICTOUHHUKY KHU3HU
Ha 3emJie, OCHOBE €€ CyIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXpPaHy BHUJOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATOMPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKAaTHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE S3BIKOBOM M YMTATENbCKOM KYJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUsST 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOmiecTBa, B MO3HAHUM MNPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHU MpolseM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  NpoOJIeMbl  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWOJOTMYECKUX 3HAaHUH B ULEJIX
NOBBIIICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPpaMOTHOCTH OOydarommxcs, GopMHpyeMOit
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHMUA JJs aHaidu3a |
OOBSICHEHHSI SIBICHUM OKPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEephIBHOMY  00pa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yuyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, HayyHbIM (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IMO3HABaTENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue (yHKIMOHAIBHOM IPaMOTHOCTH U COLMATbHON
KOMIETEHIIMM ~ O0YyYarolMXcs, CHOCOOHOCTh OOydYarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIICHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KjIaccu(uUKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPaccMaTpUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB3€M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOrO POJAA, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1EJIsIM, OLIEHUBATh PUCKU TIOCIIEICTBUN AESTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHIATH padOTy B YCIOBUSAX pPeajJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MTPOCKTHOM €SI TEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

UCIIOJIb30BaTh pPa3iMyHble BUABI JESATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTally, NPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YUEOHBIX M COI[MAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3amadyll B 00pa3oBaTEbHOMN
JeSITEIbBHOCTH U )KU3HEHHBIX CUTYaIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3MpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHaJIM3UpOBaTh MOJYYEHHbIE B XOJE€ pELIEHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECATSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTepHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3UYHbIE METOMABI MPU TMOUCKE U
orbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJTHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMmbl, TaOIUIbI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmue:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WJIM JUCKYCCHUU O CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WULHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOLICHUsS, MOHUMAaTh 3HAa4YCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJECHCTBUSA MPHU PEILIEHUN Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 4€HA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHHBATh KAYECTBO CBOETO BKJIAJIa M KAXJA0T0 yYaCTHUKA KOMaH/bl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHHUA NpPOOJIEM U UX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUIM LENEeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IIOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa30BaTEIIbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOUYTEHUI;

JieJ1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JE€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[P AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE Ceds U IPYTUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTH O MOJYYEHHUIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAy4YHOTO MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a71a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyJssiusi), ypOBHEBas OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXK]IEHUS KyIbTYpHBIX pactenuii H. Y. BaBuiioBa), onpenenstb rpaHuLbl KX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHNE XUBBIX CHUCTEM, INPOLECCOB W SBJICHHWM, OPraHU3alMUs U NPOBEACHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BHISIBJIEHUE 3aBUCUMOCTH
MEXy HCCIEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHME IOJYUYEHHBIX pE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHSATHUN, TEOPUN U 3aKOHOB, YMEHHE JI€J1aTh BbIBObI
Ha OCHOBAaHMHU NOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOU
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOTHONU cpee, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAaHUSA JTOCTHKCHUI
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Il palMOHAJIBHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJHATh J1A0OpAaTOpHBIE M TpaKkTUYecKue paboThl, COOII0IATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTHUECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MHGMOPMAIINK, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrOo mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YeJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COAEPKaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATUN: B,
MOMYJSIKsA, TeHOMOH, DSBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HSBOIOIUH,
IPUCIIOCOOIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, JKOJIOTHMYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



YMEHUE H3JIaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, yepenoBaHusl IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CesepuoBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBUXKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IJsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS MPAKTUYECKUX PELIECHUHA B IOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH JIJISl PALIMOHATILHOTO IPUPOAOIIONIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIe OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTUYECKHE  MPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001mast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN anmapaTt OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBple cHCTEMBI M UX OPTaHU3aLUs 1 https://m.eds00.ru/5T7SVKFTX
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKu3HenesaTenpHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOICHIE H HIANBIAYAIbHOS 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTD 8 15 https://m.edso0.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CHICIHITT OPTAHHSMOB. LICHOBE! 3 https://m.eds00.ru/2EY 3ANEHR
OMOTEXHOJIOTUHU
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBUIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
1 DBOJIIOIIMOHHAST OUOIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHIC H PasBITTie AsHH 9 0.5 https://m.edso0.ru/OFLS81YB5
Ha 3emuie
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 https://m.edsoo.ru/ XNFOD96AA
Co006
4 OODIIECTRA H SKoTIoTHHECkHe 9 https://m.eds00.ru/WXWAVS56F
CUCTEMBI
5 PezepBHOE Bpemst 2 https://m.eds00.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucreme HayK

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edso0.ru/0O2T4D1UI15

Meto/1bl TO3HAHUS KUBOM
npuposl. [Ipaktudeckas
pabota Ne 1 «Vcnonp3oBanue
pa3IMYHBIX METO/OB IpU
M3Y4YEHUU OMOTOTUYECKHIX
O0OBEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornueckue CUCTEMEI,
MPOLIECCHI U UX U3YyUYEHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CocraB u ctpoeHue
0EJIKOB

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33JINUW5W

®epMeHThl — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpuMepe
aMMJIa3bl WM KaTasasbl)»

VYriaeBoapl. JIunuabl

0.5

https://m.edsoo.ru/\VBPPPBGCD

https://m.edsoo.ru/OJ7NFITI5

Hykneunosbie kucnorsl. ATD

https://m.edsoo.ru/\WVOELRA9B3




10

Hcropus u MeToabl N3ydeHus
KieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF10Q

11

12

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

OOMEH BeLIECTB WU
MeTadOIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

13
14

15

16

dorocunTe3. XeMOCUHTES
DHepreTuveckuii 0OMeH

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

Buocunres 6enka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/V882FDGSF

https://m.edsoo.ru/T2LVIES3L

https://m.edso0.ru/CO1INPWLF4

https://m.edso0.ru/540F4L77W

17

Tpancnsamnus — OMOoCHHTE3
Oelka

https://m.edsoo.ru/TFDKDDWWM




18

19

Hexknetounsie hopMbl KU3HU
— BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHU3MOB

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

https://m.edsoo.ru/2JLXB4A0OR

20

21

Meiios

OObpazoBanue 1 pa3BUTHE
TMIOJIOBBIX KJIETOK.
O110,10TBOpPEHHE.
Jlaboparopuas padora Ne 4
«M3ydenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

0.5

https://m.edsoo.ru/5SNUXKO0X86

https://m.edsoo.ru/C29L4DXB8

22

23

24

NuauBuyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYHNBOCTH

3aKOHOMEPHOCTH
HacJleI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeLIBaHNe

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGOWI2

25

JluruOpuHOE CKpeIIUBaHHE.
3aK0H HE3aBUCHUMOTO
HACJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CLerieHHOe Hacleg0BaHue
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «3yuenue
pe3yIbTaToB

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

28

MOHOTHOPHIIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS
y 1p030(HITbI HA TOTOBBIX
MUKpOITpernaparax»

I'eneruka noma.
HacnengoBanue npu3Hakos,
CIIEIUICHHBIX C I0JIOM

HN3MeHunBOCTS.
Henacnencrsennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue

MO (DHUKAITIOHHOM
M3MEHYHUBOCTH, TIOCTPOCHUE
BapHAIlMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

0.5

https://m.edso0o0.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYUBOCTH. JlabopaTtopHast
paborta Ne 7. «Ananus
MyTalui y 1po30(puisl Ha
TOTOBBIX MHKPOIIpErapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enetnka uenoBeka

PesepBHbIit ypok. O60011eHNE
o Teme «HacnencTBeHHOCTh
Y U3MCHYUBOCTH OPTaHU3MOBY

https://m.edso0.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

32

Cenekuus Kak HayKa U
porece

https://m.edsoo.ru/3128P3L.98

33

MeToabl U JOCTHKEHUS
CEJIEKIIUU PACTCHHI 1
SKABOTHEIX

https://m.edso0.ru/JSK30Q6W0J




buorexnonorusa 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 ¥ METOMBI €€
W3Y4YCHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

Jara

IpakTuyeckue
U3ydeHus

padoThI

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/6KWQ9IKBKU

Hcropus pasButus

MPEACTABJICHUI 00 IBOIIOIIUN

MuKkpo3BOIOIHUS

[Tomynsauus Kak 3ieMeHTapHas
€IMHNIA BHUIA U DBOJIOLHUH.

JlaGopatopnas pabora Ne 1
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBroKyIe CUIIbI
(a1emMeHTapHbIE PAKTOPHI)
HBOJIIOLINH

0.5

https://m.edsoo0.ru/OSWC475SX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/SEH6CNOWI

EcrecTBennsbIit 0TO0Op 1 €ro
(bopMbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BHUJI000pa30BaHuUE.
JlabopaTtopHas padorta Ne 2
«Onucanue
PUCTIOCOOTICHHOCTH

0.5

https://m.edsoo.ru/\WVAJHSTLOB




opraHusma u €€
OTHOCHUTEJIBHOT'O XapaKTepay»

Hanpasnenus u mytu

8 https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOJTFOIIUN

9 HeoOpaTtumocTs 3BoOIONNN https://m.edsoo.ru/CLA9VC5JJ
51 3

10 cropui %(HBHH Ha semjie u https://m.edsoo.ru/MJYY1MV X7
METO/IbI €€ U3yUCHHSI
r

11 HHOTESPT IPOHCXOAICHIA https://m.eds00.ru/EKNHXBOS2
JKA3HU Ha 3emie
P 3

12 A3BUTHC AH3HH Ha Semiie 1o https://m.edsoo.ru/ECINSTF62
3paM U IepUoaaM
OCHOBHBIE ATAIbl 3BOIIOLUU
PacTUTENILHOTO U )KUBOTHOTO

T §)

13 MHpa. LIpaKTirccKad pabota 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «M3yueHne uckomnaemMbIx
OCTAaTKOB PACTEHUM 1
JKNUBOTHBIX B KOJIJICKIIUAX))
C

14 OBPEMCHHAT cHCTeMa https://m.edsoo.ru/MWSEXNIYAK
OpPraHUYeCcKOro MUpa

15 IBOMOIHS TETOBEKa https://m.edsoo.ru/ADV3JERUE
(aHTpOMOTrEeHe3)

16 Jlpwicymue cutbi (Gaxropei) hitps://m.eds00.ru/D7IZMBYPQ
aHTpOTIOTeHe3a
O

17 CHOBHPIC CTATIH IBOMOTHH hittps://m.eds00.ru/14G19MQAK
YyeJI0BEKa
UYenoBeyeckue pacsl U

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

YCJI0BCKAa




19

20

PesepBubIil ypok. O600611eHIE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3eMiie)»

DKoIOoTH KaK HayKa

https://m.edsoo.ru/R6L7VY2GB

https://m.edso00.ru/K46KON56I

21

22

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtndeckue HakTophI.
Jlaboparopuas padota Ne 3.
«Mopdodonoruueckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusiHEE cBETa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/DCOIEUICY

https://m.eds00.ru/G7NF3P1NM

23

24

buotnueckue paxTopsl

OKOJIOTHYECKHE
XapaKTePUCTHKU TMOMYIISLNH.
[IpakTuueckas padora Ne 2
«IToncuét mIoTHOCTH
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»

0.5

https://m.edso0.ru/A6Z8MGNQOR

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

25

26

Coo0bmiecTBa OpraHu3MoOB —
OMoIIEHO3

DKOJIOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.eds00.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHEBIE TOKA3aTEIN
3KOCHUCTEMBI. DKOJIOTHYECKIE

https://m.edsoo.ru/NSTEWOGPE




nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC
b — 1100

30 nochepa — rodarbKas 1 hittps://m.eds00.ru/2X1VG5018
3KOoCcHUCTEMA 3eMIN
3

31 aKoHomMeprocTH 1 https://m.edsoo.ru/VV5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
q 0

32 CHOBEHECTBO B bHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emMitu

33 CocymmecTsoBaHHe NpHPO/Ib! 1 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepubIit ypok. O60611eHIE

34 TeMsl «CooOriecTsa u 1 https://m.edso0.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 55

I[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTb 3HAHMHM O MecTe W POJU OMOJIOTHU B CHCTEME
Hay4HOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTHHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJCpXKAHWE OHOJIOIMYECKHMX TEPMHUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEeUIeCTB U
IIPEBpALllEHUE SHEPruu), roMeocTas (caMmoperyssuus), YpOBHEBas
OpraHu3aIys KHUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3narath  OMOJOrMYECKHMEe  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanmonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX pactrenuid H.M.  Basunosa),

OMpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaleTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaONroficHNe W OMHCAHUE YXKUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHIA,
OpraHM3als ¥ TMpOBeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, MCIHOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUidl U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

VYmMmenue BBIACIIATh CYIICCTBCHHBIC TIPU3HAKHW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpPTaHW3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,




OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOI'0  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue MNpUMEHATb MOJyYyeHHblEe 3HAaHUSA Uil  OOBSCHEHUs
OMOJIOrMYECKUX MPOLECCOB U BICHUM, /Ul IPUHATUS IPAKTUYECKUX
peleHUi B IOBCEJHEBHOM JKM3HM B ILeliX oOecrnedeHus
0€30I1aCHOCTH CBOET0 37I0POBbS U 370POBbS OKPYXAIOIIUX JIOAEH,
cOoONIOAEHUSIT HOPM TIPaMOTHOIO IOBEACHHUS B  OKpY’KaroLIEH
OPUPOJHON Ccpelie; NMOHMMAaHME HEOOXOIMMOCTH HCIOIb30BAHUS
JOCTH)KEHUH COBpEMEHHOW Ouojoruu M OHUOTEXHONOTHMH Ui

paiuOHAJIbHOI'O IIPUPOAOIIOIIb30BAHNA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3alda4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIINICHHOC HACIICAOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpClIIrMBaHUA JUIA MNpeacCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHBIM U J1aOOpaTOPHBIM

o0opynoBaHrueM

YMeHre KpUTHUUYECKH OLEHUBATh U UHTEPIPETUPOBATh HH(POPMALIHIO
OMOJIOTMYECKOTO  COJEPIKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 paznu4HbIX HcTouHUKOB (CMMU, HaywyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIeKThl COBPEMEHHBIX MCCIIEOBaHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aaBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOILIEHMS,

0000111251 GMOJIOrHMUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJb30BaTh MMOHSATHUHBIN arrapar OHoIoTNNn

11 KJIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl cpeHero o01ero o0pa3oBanus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HAayK, B (QopMHupoBaHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHUpAa U HAY4YHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OWOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkpbiBaTh COJACPKAHHE OWOIIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: BUJI, TIOMYJISLHS, TeHO(DOH, SBOIFOIHS, TBUKYIITUE CHIIbI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, IeMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brnochepa

YMenue uznaratb OM0IOrHuecKre TeoprH (IBOMIONMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIOIMUHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiiieBoro cxojactea K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrter 3soaonnu A.H. CeeproBa, yueHus
o Owochepe B.M. Bepnanackoro), ompeneisTh TPAHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOr0/ICHHE W OMMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aiusi W IPOBEACHUE OHMOJOTHYECKOrO0 SKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBJIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3ylbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATUH, TEOpUH U
3aKOHOB; YMEHHUE [eJaTh BBIBOJAbl HA OCHOBAaHUHU IOJYYEHHBIX

PE3yIHTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIIeHO30B M  JKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJEJICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHoca  BEIIECTB W  NOTOKA JSHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onochepe

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB M SIBJICHUH, IJIsI IPUHATHS MPAKTHIECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX  OOCCTIICUCHHS
0€30MMacHOCTH CBOETO 37I0POBBSI U 370POBbSl OKPYKAIOIIUX JIOJIEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIUMOCTH HCIIOIb30BaHUS
JOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

IIPUPOIONOIB30BaHUS




YMeHue pemaTh JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4d, COCTABIATh

CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B 3KOCHCTEMAax (L€ MUTAHUs)

YMeHue BBIOMHATH Ja0OpaTOpHbIE M IMPaKTHYECKHE pPalOTHI,
coOmoaTh TpaBwiIa mpu padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM

obopyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpX aHMs, BKIIOYAIOUIYI0 IICEBIOHAyUYHBIE
3HAHUS U3 Pa3au4HbIX UCTOUYHHUKOB (CMMU, HaydyHO-mOMyINsipHBIC
MaTepHualibl); pacCMaTpUBATh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO

18(0X77000%010)
YMeHue co31aBaTh COOCTBEHHBIE TUChbMEHHEIE U YCTHBIC COO6I_I_I€HI/I$I,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar onoIorun




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

11

1.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
buonorus xak HayKa

buonorus — Hayka o xuBod mnpupozae. Pomb Ouonoruum B ¢dopMupoBaHUU

COBpPEMEHHOU Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK
Mertoapl O3HAHMS KUBOM NPUPOJBI (HAOMIOCHUE, SKCIEPUMEHT, OIHMCaHHE,
u3MepeHue, Kiaccu(uKanusi, MOJEIHPOBAHUE, CTATUCTHYECKass 00paboTka

JTAHHBIX )

JKuBnle cuCTEeMBI U HX opranu3zanusa

2.1

XKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ononorun. CBoiicTBa

OMOCHCTEM U UX pa3HOOOpa3ue

2.2

YpoBHH OpraHu3aluu OMOCHUCTEM: MOJEKYJSPHO-TEHETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, MOMYJILIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKH. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTBI,
MHKPO3JICMCHTEI. Boma u MUHCPAJIIbHBIC BCHICCTBA. cDyHKI_[I/II/I BOJbI H

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

benku. CoctaB u crpoeHune O€nKoB. AMHHOKHUCIOTHBI — MOHOMEpHI OENIKOB.
He3amenuMmble W 3aMEHHMBIE AMMHOKHUCIIOTBI. AMMHOKHCIIOTHBIA COCTaB.
YPOBHU CTPYKTYpPBI OETKOBOW MOJIEKYJIbI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buonormueckue
GbyHKIIUN OEIKOB.

®depMeHTH — OMosornyeckue karanuzaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN
HeHTp, cyoctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(I)epMCHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOpPOB

VYrneBoabl: MOHOCaxapu bl (IIF0K03a, pr0o3a U Ae30Kcupr003a), Jucaxapuabl
(caxapo3a, JlakTo3a) M MoOJUcaxapuibl (KpaxMmal, TIJIMKOTEH, LEeJUII0JI03a).
Bbuonornveckue GyHKIIUU YTIIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepouabl, (pochomunuael.  'mapoduibHO-
ruzpooOHbIe cBolicTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YrjiceBoao0B, OCJIKOB U JIMIIUI0OB KaK HCTOUYHHUKOB DHCPTHUU




3.4

Hyxneunossie kucnorsl: JJHK n PHK. Hykiieotu sl — MOHOMEpBI HyKJIEMHOBBIX
kucnotr. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOCHHE U PYHKITUN

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHs. MeTO,Z[I)I HN3YUCHUA KICTOK

3.6

3.7

Knerka xak nenoctHas xuBasi cucreMa. OO0miye npu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpaHna, mosekyasl JIHK kak renernueckmii ammapar, cuctema

cuHTEe3a OeJIKa

Tunel KI€TOK: dyKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTHudeckord kietku. Kierounas crenka Oakrepuil. CTpoeHue
YKApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, >KUBOTHOW M

IrpUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPBhI KJIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIMKC, WX
¢dynkiun. [Tnazmarnyeckas MmemOpana, e€ cBoiictBa u GyHkuuu. [{uToruiazma u
e¢ opranounbl. OgHOMEMOpaHHBIE OPraHOM[BI KIETKH: SHAOIUIa3MaTHUeCKas
cetb (BIIC), ammapar [ombmxu, nu3ocombl. [loyaBTOHOMHBIE OPraHOMIbI
KJICTKU: MUTOXOHIPHH, TUIACTUABL. [IporcX0okIeHne MUTOXOHAPHIA U TUIACTHUI.
Bunpl mnactua. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KIETOYHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. q)}IHKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

SAnpo — peryasaTopHblii neHTp KieTku. CTpoeHHe sjpa: siiepHas 000J0uKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BEIIECTB B KIETKE

X(HSHGHGHTGJ’II)HOCTB KIJIIECTKH

4.1

4.2

OOMeH BelecTB, UM METa00JIN3M. ACCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIALINS (SHEPTeTUUECKUl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U reTrepoTpodHbIid. Posb

(I)epMCHTOB B OOMEHE BCHICCTB U IIPCBPAILLICHNUU SHCPTHUU B KJIICTKEC

dotocunres. CBeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiuu porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3emiie.
Bnusnue ycnoBuil cpenpl Ha (OTOCHMHTE3 W CHOCOOBI IOBBIIIEHUS €r0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoUe OakTepuu. 3HAUeHHUE XEMOCHHTEe3a s

JKU3HU Ha 3eMIie

4.3

DHepreTudyeckuii oOMeH B KJETKe. PaciernsieHue BemIecTB, BBIICICHHE U
aKKyMYyJIMPDOBaHUE SHEPIHMM B KJETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KucnopoaHoe okuciaeHue, Wik KJIETOYHOE

nbixanue. DPPEKTUBHOCTh YHEPreTUIECKOTO 0OMEHa




4.4

4.5

Peakium matpuyHoro cunte3a. [enermueckas wuHpopmamus u JJHK.
Peanu3amnus reHernyeckoil nHGOpMaIMu B KJIeTKe. | eHeTHYeCKuil Koa U ero
cBoricTBa. Tpanckpumnius — Marpudnbiii cuaTe3 PHK. Tpancnsnus — 6nocunTe3

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e OenKa

Hexnerounsie hopmbl xu3Hu — BUpYChl. McTopusi oTkpeiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacTteHui, >XKUBOTHBIX U YEIIOBEKAa, BBHI3bIBACMBIC
BUpycamu. Bupyc ummynonepummura yenoseka (BUY) — Bo3oynurens CIT1/a.

[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA

5.1

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

KneTounslii MK, WM KU3HEHHBIM WK KIeTku. WuTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Permkanus — peakus MaTpUYHOTO
cuare3a JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JuninouaHbpli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBIL.
[{uronoruyeckue OCHOBBI Pa3MHOXKEHUS W HWHIAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — murto3. Cragum murtosa. [Ipoueccel, mpoucxoasmye Ha

PAa3HBIX CTAAUAX MUTO3A. buonormyueckuii CMBICII MUTO3a

5.2

5.3

®opMbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U nosioBoe. Bunpl Oecnosioro
pPasMHOXKEHHUs: JIeJIeHHEe HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiio3. Craguu wmeiiosza. Ilporecchl, MpouCXosiue Ha CTagusx Meio3a.
IToBenenue xpomocom B Mmeio3e. KpoccunroBep. buonorndeckuii cMmbici U

3HaYeHNE MeN03a

5.4

["ameTorenes — mpoiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [To10BBIE
JKeJe3bl: CeMEHHUKHU U AMYHUKU. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS SIUIEKJIETOK U criepMaTo30ua0B. OmiogorBopeHue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TIO3BOHOYHBIX JKHUBOTHBIX:
npobienHue, racTpyisius, opranorenes. [loctamOpuonansHoe pazBute. THITBI
NoCTAMOPHOHAIBHOTO Pa3BUTHA: MpsMOE, HenpsiMoe (JIMUuHOYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOIICTBA.

Poct u pasBurue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHHU, CTalUN PASBUTHUA




HaCJIGIICTBeHHOCTB U UBMCHYUBOCTb OPTraHHU3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3agaumn reseTuku. Vicropus pa3BUTHSA F€HETUKU. BKi1a poCCUICKHUX
U 3apyOeKHBIX YUEHBIX B pPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpuI0IOTHYECKUH,  LUTOIC€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. [ eHeTYecKas CUMBOJINKA, UCIIOIb3yeMas B

cXeMax CKpellUBaHUuN

3aKOHOMEPHOCTH HAaCJEI0BaHUS NPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHnenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH eIWHO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. I[IpaBuiio [OMUHHUpPOBaHUA. 3aKOH pPAaCIICIUICHHUS IPU3HAKOB.
['unoresa uncrotel ramert. [1osiHOE ¥ HENMOJIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpenmBanre. 3aKOH HE3aBUCUMOTO HACIIEJOBAHUS MTPH3HAKOB.
[{uToreHeTYeCKUe OCHOBBI JAUTMOPUIHOIO CKPEIIMBAaHUA. AHAIU3UPYIOLEe
ckpemuBaHue. Mcronb3oBaHME — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA UL

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no crerieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. [eHeTuueckue
KapThI.

I'enetnka mosa. XpoMOCOMHOE OINpEIENIEHUE Moja. AYyTOCOMBI M IIOJIOBBIE
XpoMOCOMBI. ['oMoraMeTHble U rereporaMeTHole opranu3mbl. HacnegoBanue

MMPU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BHJIBI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAs.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(UKAIIMOHHON H3MEHYMBOCTU. BapHallMOHHBIM ps M BapuUalMOHHas
kpuBasid. Hopma peaknuu npusHaka. KoJauuecTBEHHBIE U KAauyeCTBEHHBIE

MPU3HAKU U UX HOopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTU

HacnencrBeHHas, WIM TE€HOTMIIMYECKas, HM3MEHUYMBOCTh. KoMOMHAaTHBHas
M3MEHYUBOCTh. Meilo3 M TOoJOBOM MpolecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanMmoHHas W3MEeHUYMBOCTh. Kitaccudukamuss wmyTaimmii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYHBOCTH

H.U. BaBuinoBa

I'enetuka denmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKHU
YeJIOBEKA: reHeaJormuecKui, OJIM3HELIOBEIH, IIUTOTCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIspHO-TeHeTHueckuil. CoBpeMeHHOe OIpeaesieHue
TEHOTHIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nmoMonipto [II[P-ananu3a. HacrencrBenHnple 3a0o0iieBaHUS YeIOBEKa: T'CHHBIC

0oJte3HH, OOJIE3HU C HACIIEACTBEHHON TPEAPACIION0KEHHOCTHIO, XPOMOCOMHEIE




7.1

7.2

7.3

11 KIIACC

0one3nu. CoMaTudeckue W reHepaTuBHble MyTauuu. [IpuHUMIBI 370pOBOTO
o0Opa3a KH3HH, JAWATHOCTUKH, NPOPUIAKTHKH U JICYEHUS TCHETUYECKUX
OOJIe3HEH. Menuko-TeHETHYECKOE KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIMHCKOW TEHETHUKU B MPEAOTBPAIICHUHM U JIEYCHUH TEHETHYEeCKUX

3a00J1eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M Ipolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.M. BaBmimoBa 0 meHTpax MPOUCXOKIACHHUS H MHOT000pasus
KYJIbTYPHBIX pacTeHUi. LIeHTpBI TPOUCX 0K ACHHS JOMAIIHUX KUBOTHBIX. COpT,
opoja, ITaMM

CoBpeMeHHbIE METOMBI CceNeKIuUu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKLUU pAacCTEHUU U KUBOTHBIX. OlLIEHKa 3KcTepbepa. BIn3kopoaCcTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAHUE YUCTBIX JTMHHM.
I'erepo3suc, unu rudbpuanas cuia. HepoacrBeHHOE CKpelMBaHUe — ayTOPUIUHT .
Otpanénnas rubpugusanus U e€ ycmexu. VICKycCTBEHHBIM MyTareHe3 u
MOJIy4YeHUE MONUILUIONIO0B. JIOCTHIKEHHUS CEJNEeKUUU PAaCTEHUMN, JKUBOTHBIX M

MHUKPOOPTraHU3MOB

buoTtexHonorust kak oTpaciab NpPOU3BOJACTBA. ['eHHas WHXKeHepus. OTarbl
co3nanust pexkomOouHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kilerounele  KyJnbTypbl. MHMKpPOKJIOHAIBHOE  Pa3MHOKEHHE
pactennii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKoOJIOTUYeCKue M 3Ttudeckue npodiemsl. MO — reHernuecku

MOAU(UIIMPOBAHHBIE OPTAHU3MBI

Kon

11

IIpoBepsieMblii JJIEeMEHT COePKAHUSA

DBOJIOIMOHHAS OMOIOTHS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzgerenbcTBa 9dBOJONMH. [laJ€OHTOIOTHYECKHE:  TTOCIIENOBATEILHOCTh
MOSIBJICHHUSI BUJIOB B TAJICOHTOJIOTMYECKON JIETOMUCH, MEPEXOIHBIE (OPMBI.
buoreorpaduueckne: cxoacTtBo u pasznuuue ¢GayH U (Iop MaTEPUKOB U
OCTPOBOB. DMOPHOJOTUYECKHE: CXOJACTBA U Pa3IHuds SMOPHUOHOB Pa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  T'OMOJIOTHYHEIE,

AQHAJIOTUYHBbIE, PYAUMEHTapHbIE  OpraHbl, arTaBU3Mbl.  MOJEKyJISIpHO-




1.2

OMOXHMMUYECKHUE: CXO0JACTBO MECXAaHHU3MOB HACJICACTBEHHOCTH MW OCHOBHBIX

MeTa0OJIMYECKUX MyTeH Y BCEX OPraHM3MOB

OpomoniionHast  Teopusi Y. JlapBuna. Ilpeanocbuiku  BO3HUKHOBEHUS
JapBUHM3MA. J[BIKyIME CHIIBI HBOJIIOLMU BUAOB 10 JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONPEACIIEHHAS N3MEHYUBOCTb,

O0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

14

Cunrernueckass Teopus dBomomnu (CTD) u OCHOBHBIE €€ TOJIOKCHUS.

MI/IKpOBBOHIOL[I/ISI. HOHy.HSILII/ISI KakK ¢aAMHuIa BUJa U 3BOJIFOIIUNU

JBwxkynme cuiabl (GakTopbl) SBOJMIOUMU BUAOB B TIpupoae. MyTannoHHBIH
nporecc U KOMOMHAaTHUBHAsE U3MEHYUBOCTh. lonmymsiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsnus u murparus. ECTecTBeHHBIN 0TOOP — HANIPABISIONIHIA (aKTop
sBOIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT dBoiionuu. [Ipumepsr
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALNY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OpPMBI

BUJI000pa30BaHus: reorpauiyeckoe, IKOJIOrHIecKoe

1.5

Maxkpossomtonusi.  Dopmbl  dBoNMOLMM:  QUIETHYECKas, JAUBEpreHTHas,

KOHBEPIreHTHAs, MapajljiCJIibHasd. H606paTI/IMOCTB OBOJIOIINH

Bo3HukHOBEHHE U Pa3BUTHUC )KU3HU HA 3emite

2.1

JloHay4yHbl€ MNPEACTABICHUA O 3apOKIACHUM >KHU3HU. HaydHble rumoressl
BO3HHMKHOBEHHUS JKM3HM Ha 3emie: aOMOoreHe3 W MaHCHepMHs. XUMHYecKas
IBOJIIOLMSL. ODKCIEPUMEHTAIbHOE IOATBEPKACHUE XUMHUYECKONH DBOJIIOLMH.
Havanphblie atanel Ouonornyeckoit spomtonuu. I'nnoresa PHK-mupa. IlepBeie

KIJIICTKHU 1 UX 3BOJIOIMA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)KUBBIX OPTraHU3MOB

2.2

PazButue xu3nu Ha 3emie no spaM U nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [laneosoiickas spa W €€ MEepUOABl: KEMOPHICKHUH,
OPIOBUKCKUMN, CUIYPUHUCKHUM, JIE€BOHCKUM, KAaMEHHOYIOJIbHBIM, IIEPMCKHUM.
Me3o30iickas 3pa U €€ MepuoIbl: TPUACOBBIN, FOPCKUIA, MEIIOBOM.

KaitHo3zoiickas »3pa u €€ Tepuolbl: NaJICOre€HOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIA. XapAaKTEpPUCTHKA KIMMara M TEeOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U JKUBOTHOTO MUpa. ApoMOp(o3bI
y pacTeHHid M KUBOTHBIX. [losiBI€HME, paclBET W BBIMHUpAHUE TPYII KHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYeCcKOro MHUpa Kak OTpakeHHe »dBoonuH. OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB




2.4

2.5

DBOJIIOLMS 4YeJIOBeKa. AHTPOMNOJIOrUs KaKk Hayka. PazBuTue mpeactaBieHUN O
MPOUCXOKACHUM ueJoBeKka. MeTonbl u3ydeHus: aHntponorene3a. CxoJcTBa u
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHUYECKOE TTOJIOKEHUE YEeTTOBEKA.

JBwxymiue cwitbl (hakTopsl) aHTponoreHesa. HacneactBeHHass N3MEHYHBOCTD
€CTeCTBEeHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XWU3HH, W3TOTOBJICHHE OPYIAHI

TPY/la, MBIIIJICHUE, PEYb

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIOMUTEKU, UeraoBek
ymenbiid, YemoBek mnpsaMoxoisauuid, YenoBek HeaHAepTaldbCKui, YemoBek
pasyMHbIi. Haxo/lku MCKOIIaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUs, 00J1acTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoeueckue pacbl. OCHOBHbIE 0OJIbILINE PAchl: €BPONEOUAHAS (eBpa3uiickas),
HErpo-aBCTpaJIONHAsE  (9KBaTOpHalibHAasl),  MOHIOJIOMJHAas  (a3MaTCKO-
amepuKaHckas). UepTsl NpUCHOCOOIEHHOCTH MPEJICTABUTENECH 4YeT0BEYECKUX
pac K YCIOBUSM cyliecTBoBaHMs. EnuHCTBO uenoBedeckux pac. Kputuka

pacusmMa

OpranusMsl 1 OKpyXKarouas cpeaa

3.1

3.2

3.3

3.4

DKOJIOTHS Kak Hayka. 3aJaud ¥ paslieNbl YKOJIOTUU. METObl IKOJIOTHUECKUX
uccleioBaHui.  Dkomorndyeckoe  MupoBo33peHue.  Cpensl  oOuTaHusA

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIlIHAsA, [TIOUYBCHHAs, BHYTPUOPraHU3MCHHAA

Okonoruueckue (¢akroppl. Kraccupukanus skxomornyeckux — (akTOpOB:
abuoTruyeckre, OMOTHYECKHE W AaHTPONOreHHble. JleWCTBUE SKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

Abunotnyeckue (GakTopbl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONepuoau3M.
[Ipucnocobnenus OpraHu3MoB K JEHCTBHIO aOMOTHYECKUX (HaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢dakropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, Mapa3UTH3M, MYTyaliu3M, KOMMeEHCalu3M (HaXxJ1eOHUYEeCTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpaiu3M. 3HaueHHe OHOTUYECKUX

B3aUMOJCHCTBUI JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU MOITYJIAINH. OcHOBHBIC IIOKa3aTcCIn
MMOMyJIIHUU: YHUCICHHOCTD, IJIOTHOCTB, POXKIAEMOCTb, CMCPTHOCTH, IMPUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOMYJIALMY U €€ peryisanus

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Dkosnoruueckue cucrembl (3kocucteMbl). [lonsitue 006 oSkocucreme u
ouoreoneno3e. DyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U TMOTOK JHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBbie enu u
cetu. OCHOBHBIE TIOKa3aTeid JKOCHCTEMbI: Ouomacca, MPOAYKIIHS.
DKOJIOTHYECKUE MUPAMUJIBI: TMPOIYKIIMU, YUCIEHHOCTH, Onomaccel. CBoiiCcTBa

OKOCHCTECM: YCTOﬁqHBOCTB, caMoperyJsanus, pa3BuTuce. CYKLICCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OMOJIOTMUECKOTO pa3HOOOpa3us Ha 3emiie

VYyenne B.M. Bepnanckoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
6uochepsl. JXKupoe BemectBo U ero ¢pyHkuu. OcobeHHOCTH OHOochepsl Kak
ri100anpHOM 3KocHcTeMbl. JlMHaAMHueckoe paBHOBECHE U OOpaTHasi CBS3b B
6uochepe. KpyroBopoTsl BellecTB M OMOr€OXMMHUYECKHE IMKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

UYenoBeuecTBO B Onochepe 3emnu. AHTpONOreHHbIE H3MEHEHUsI B Onocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YMOPABIEHUS MPUPOAHBIMU pecypcamMu U HX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. AkironepHoe obmiectBo «M31arenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6miectBo «M3marenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
Metoauueckoe nocooue/Ilaceunuk B.B., AkiinonepHoe o0I1ecTBO U31aTEIHLCTBO

"[IpocBemenue".

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET
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