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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMmbl MO OHOJIOTHMH TEOPETUYECKYIO OCHOBY ISt
OTIpEJICICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOXKEHUS 00 O0LIUX HENsIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS O cielupuke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILLECTBOBAHMS 4esioBeuecKoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0ruM 1a€T NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU yUeOHOTO MpeaMeETa
«buonorusy, onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3y4eHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0TUY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylbTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTENbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOydYaloImMUXCS IO OCBOCHHMIO COJACpPIKAHUS
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a Takke 3HaHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWUIEW NPUPOJHON CpeJle, aHaIM3a BIMUSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHMMaHUS K MPUKIAJHON HAIMpPaBIEHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIEUeHHUS YCIIOBUHM JUIsI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOPas
npeanonaraetT GOpMUPOBAHUE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAYYHOM KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoje, e€
OTJINYWTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHMS], IEHHOCTHOTO OTHOILIECHHUS K KUBOW IPHUPOJE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALUU
oOyuaromuxcs. M3yuenue 61oiaoruu o0ecnedrnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX M  HWH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMii OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Uil ONPEACIICHUS NOAXOAOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IPOrpaMMe IIO
OHOJIOTHH.

Ot0op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA U YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUecKoM pesTenbHOCTH. Ocoboe MEeCTo B 3TOM cucTteMe 3HaHMM
3aHUMAIOT 3JIEMEHTBI COIEPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOopMUpOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3alluu
OMOJOrNYECKOro 00pa30BaHMS.

CTpykTypupoBaHHE COEpKaHUs ydyeOHOro Marepuana B Mporpamme IO
OMOJNIOTHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICTICHBI CIIEAYIOIINE COAEp KATEIbHbIE JIMHUK: «brosnorus kak Hayka. MeTonbl
HayyHOro mno3HaHus», «Knetka kak Ouonornueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHu4YecKOro MHUpay,
«OBOJIOLMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Llens u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUI 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 OOYyYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIIMXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEW B Mpollecce aHaln3a JAaHHBIX O MyTAX Pa3BUTHUS B
OWOJOTMY HAyYHBIX B3IVIIIOB, WACH M TOIXOI0B K W3YUYCHHUIO KUBBIX CHCTEM
pa3HOTO YPOBHS OpraHU3aIUH;

CTAaHOBJICHHE Yy oOOydJarommxcss oOmeil KylnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYECHHBIX TIPH U3YICHUN
Omooruu;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS] STUUECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUISI TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJEICTBUI CBOEH AESITEIHHOCTH 110 OTHOLIEHUIO K OKPY>KaIoIlel cpene,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oomiero oopazoBaHusi yueOHbIN peaMeT «buoorusy,
M3ydaeMblil Ha 6a30BOM YpOBHE, SIBISIETCS 00S3aTEILHBIM Y4eOHBIM MPEAMETOM.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOU NMPUPOIBI (HAOIOICHHE, SIKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpAIbHBIX BellecTB B KieTke. l[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — OnosoTHuYecKue Katam3aTopel. CTpoeHne pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuuns
(GhepMEHTOB OT HEOPTAaHUYECKUX KaTalu3aTOPOB.

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

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu sunuaoB. CpaBHeHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOIEHUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Kierka kak nenoctHas xuBasi cucteMa. OO1ye Npu3Haku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHetmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
nr30cOoMBl.  [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTHUIBI.
[Ipoucxoxaenrne MUTOXOHJpUM W Tiactun. Bunbl mactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MUKpOIpPENaparbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopatopHas pabGota Ne 2. «M3ydyeHue cCTpoeHUsI KIETOK PpAaCTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUSA (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIIECHUN YHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHUHTE3a JIJIs
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIIETKE. DTalbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero BuIbl. KuclIOpomHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunmrpoBanne. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucior. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnum pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoeka (BUIY) — BozOyautens CITM/]a.



OOpatHass ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

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

Tabmuupbl u cxembl: «Tunbel nutanusy, «Merabonuzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbIN 1uki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KnerouHplii UK, WM SKU3HEHHBIM 1ukin kietku. MHtepdaza u MUTO3.
[Tpoueccrl, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJIHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHWE M PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30Mj, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



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

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii nmukin», «Pemnmukauus JHK», «Mutos»,
«Meiiosy, «IIpssMoe U HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJIEKOIUTAIOLIETO», «SIHIIeKIeTKa MIIEKONMUTAromeroy, «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «JleaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHUHM TE€HETUKH. BKiaa poccHilCKUX M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJie0BaHUsl MPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HacCJeIOBaHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no crieryieHHOMy
HAaCJIEIOBAaHUIO T€HOB. HapymieHune clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omMorametrHelie M rereporaMeTHelie oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psl M BapUaIlMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KoinmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaImoHHas U3MEHUMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKA: TEHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIVIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «lluTonorunyeckre 0CHOBBI AUTHOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaencTBre aiebHbIX TEHOBY, «I eHeTnIecKne
KapThl pacTEHUH, )KUBOTHBIX U 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ TojioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uamenuuBocTH», «MoaudukanmoHHas U3MEHUUBOCTHY, «HacnemoBanue
pesyc-paktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI ”3MEHYUBOCTHY.

O6opynoBanue: MojAeNU-amIuKaun «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jpo3zoduinay (Hopma, MyTaruu GopMbI
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabGopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOITPENApaATAX».

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. «CocTaBieHHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKAECHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojay4yeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAs HMHKXEHEpUsS. IDTalbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxkeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okonoruueckue W dTtudeckue  mnpoosmembl. MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuupel U cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéHnas rudpuauzanus», «Padotsl akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0beKTh OHOTEXHONOTHMY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATEAbHBIA  yYaCTOK, B TEIJIMYHOE XO3AWCTBO, JabOpaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOoMOHHAsT OHOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOrMH. BiusiHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa 3BoMONUU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguueckue: cxoncTso u paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. Jlapsuna. IlpeanochUlkM BO3HHKHOBEHHMS
JapBUHU3Ma. JIBHOKylIMEe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

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.

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMoph03bl U UAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

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

[IpoucxoxIeHne OT HeClEeUUaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmupe! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI  3a
CyllecTBOBaHHE», «EcTecTBeHHBII 0TOOP», «MHOroo0pasue COpToB paCTEHUID,
«MHuoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanronHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uaunoamantanum», «OOmas aereHepanus,
«/IBmkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «lIpucrnoco0I€HHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBICHUS IBOJIIOLUN», OOBEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, KoJuleKIusi «POpMbI COXPaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XPOMOCOM», BIIaXKHBIE ITpenapaTel «PazButue Hacekomoro», «Pazsurtue nsarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlabGopartopnas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHBlEe TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
HBOMIONUSI. AOHMOTEHHBI CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

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

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [TosiBIIEHME, pacBET ¥ BBIMUPAHUE TPYMI )KUBBIX OPTaHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToabsl HW3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

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

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIUU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxoasuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pa3ymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OCHOBHblE  OoOJbIIME  pachl:  €BpONECOUTHAsS
(eBpasumiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAs),  MOHIOJOUJIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. Opu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHme CoaHEUHON cHUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PacturenpHas kieTrka», <OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoOBpeMEHHas CHCTEMa OPTraHUYECKOIO MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOmiia, ckpebna), TreoXpoHoJoruueckas Taonuma, Kouiekuusa «Dopmbl
COXPaHHOCTH HCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIHSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOobl 3KOJIOTMYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
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  aOMOTHYECKUX  (PaKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢paktopbl. Bunbl 6HOTHYECKUX B3aMMOICHCTBHIM: KOHKYPEHIINS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aUMOJCHCTBHI MJIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. JJmHaMyuKa YHCIEHHOCTH MOIYJISIUN U €€ PEryJIsaius.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: Kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH MOMYJSAUUNA pa3HbIX BUOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (3kocucreMbl). [lonstne 00 »3KocucTemMe u
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduyeckue (nuieBbie) ypoBHU 3KocucTeMbl. [TumieBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbl: OHoMacca, MPOAYKIHUA. IKOJOTMYECKUE MUPAMUIbIL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pa3putie. CyKIueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039iCTBEHHOE 3HAUEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

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

Yuenne B. U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100aNbHOM JKOCHCTEMBI. J{MHAMUYEecKoe paBHOBeCHE W oOOpaTHas CBsA3b 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 IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBay, «llenmu nutanusy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ounochepo»,
«®akTtopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojaelb-anmuKamnus «TUnudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUImux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MpUHAJJICKAIIIE K Pa3HBIM SKOJIOTHUYECKUM T'pyInaM oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUN U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCS TpeOOBaHUS K pe3yibTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIEAYIONIME COCTABISAIONIME: OCO3HAHKWE OOYYaIOIIMMUCA POCCHUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMYy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00yYarOIUXCs PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMNbITA JICSITEILHOCTH B MPOILIECCE pPea3alli OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMIOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHUSA .

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHHE K MIPUPOHOMY HACJIEAUIO U MaMSITHUKAM MPUPOJIbI,
JTOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHEC OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIIECHHUI;



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

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ar0MOTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHNYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUSI K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU MPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSATH TAKYIO JEATEIbHOCTD;

UMHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON NeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH UX BO3MOXHBIX TOCJIEACTBUM IS
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uX
peuieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOJICHUE  TMPaBUJ  TIOBEICHHS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);



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

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKAaTHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeACTaBICHUsST 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHH MpoOseM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3IAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pecypcHble  MNPOOJIEMBI  pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILICHHUSI OO0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, GopMupyemon
IPU U3y4YE€HUU OMOJIOTHH;

MTOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHMUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTHh OCYIIECTBIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PHKYy METONOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucClieIOBaHNe, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIIbHbBIC
yueOHbIe JeHCTBUS (IMO3HABATENIbHBIE, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC),
oOecrieunBaromue GopmMupoBaHre GyHKIIMOHAIBHONW TPAMOTHOCTH M COIMATIBLHOM
KOMIIETCHIIUM  OOY4YaloIIMXCA, CIOCOOHOCTh OOY4YaloIIMXCA  HMCIOJb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIC IEUCTBUS B MO3HABATEIHLHON U COLIMATIBLHOM MPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl CPEIHEr0 OOIIEro
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh W aKTyaIM3UpoOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUAKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTHU C TOCTABICHHBIMU 1EISIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU NIPUPOLBI;

CTPOUTH JIOTHYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/IETIbHBIC CPEJICTBA /IS PEJICTABICHUS CYIIECTBEHHBIX
CBSI3ed M OTHOIICHUN B U3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKxke
MPOTUBOPEYHI PA3HOTO PO, BBIIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIu3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOUCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHblE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILJIEHUS, BIaJ€Th HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;



GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METOJBI MPU TIOUCKE H
orbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJTHEHHUS y4eOHBIX
3a/1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TNpPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: TNPUMEHATh XUMHUYECKHe, (usuueckue W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

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

OBJaeHne yHUBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMMY JI€iCTBUSIMU:

1) o0mmenne:

OCYHIECTBJIATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINIOJHEHUS MpeIaraeMon
3a/1a4l, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX YYACTHHKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSTYATh KOH(PJIUKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUS TPYIINOBBIX (DOPM B3aMMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrnpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKUE 3HAHUS ISl BBISIBICHUA MpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTelbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOYTECHU;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHONW  pedeKkcuu KaKk  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHsATHE celOsl ¥ APYTUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Iy yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosiorneid. B mporpamme mnpeamerHble
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKAaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpaCKpbIBATh COJAEpKAHUE OUOJOIMYECKUX TEPMUHOB WU MOHATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyisiusl), ypOBHEBas OpraHu3alUsi O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TeOopuu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJibHas JIOTMa MOJIEKYJISIpHOM Ouosoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOrooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. V. BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX pPE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICETOYHBIX OpPTraHW3MOB, OCOOCHHOCTHU
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUSI dHEPTUH B KJIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHBIE 3HAHUS ISl OOBSICHEHMSI OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIUX JIOJIeH, COOJII0/IEHUsT HOPM IPaMOTHOTO MOBEICHUSI B OKpY Karolen
MPUPOAHONW cpesie, MOHUMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUI
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACICIOBAaHNEe, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECCKH OICHWBATh M HWHTEPIPETHPOBATh HWHOOPMAITUIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IMMCBMEHHBIC K YCTHBIE COOOIICHUS,
000011as 6uoyIornYecKkyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUHW O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTS pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJIOTUYECKIX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJAIKSA, TeHOMOHA, DBOJIONHMS, ABWXKYIIUE CHUIBI ((PaKTOpHI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeNMu  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHE TEeOpuH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtea K. M. baspa, depenoBaHusi TJIaBHBIX HalpaBJICHUN M
nyteit sBomonuun A. H. CesepuoBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IMPOIECCOB W SIBIICHUI, OpraHu3alus U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUS OUOJOTHUUYECKUX
OOBEKTOB: BUJOB, TMOMNYJALMA, TPOIAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB U TIOTOKAa HSHEPIMH B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHCHUU B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJOTHYECKHUX
IIPOLIECCOB M SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOI0/IEHNS HOPM IPaAaMOTHOTO TOBEJICHHS B OKpYKaroen
MPUPOIHON cpese, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (LI€MH MUTaHHUS);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUe padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHMBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KAaHMsSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBbIE M YCTHBIE COOOLIEHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



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 kak 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 SSMEONCHMO 1 MEHBIVLYAIRHOS 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 CHCIIIT OPTAZMOB. TICHOBS! 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 (POBHIe)

Ne n/m Kontpoabnbsie  IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 DBOJIIOIIMOHHAST OUOIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHICHOBCHIC H PasBITTie AHsHH 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/MXWAVS56F
CUCTEMBI
5 PezepBHOE Bpemst 2 https://m.eds00.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 25

[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 A KJIACC llarunssn Mapuna Aiib0epTOoBHA

KoauuecTBO 4acoB

Ne HMara DJIeKTpoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI

1 buonorus B cucreme Hayk 1 04.09 https://m.eds00.ru/O2T4D1UI5
MeTo1bl TO3HAHUSA JKUBOM
npupoasl. [Ipakrnueckas

6orta Ne 1 «U1

2 pabota 712 1 «enoibsonae 1 05 11.09 https://m.eds00.ru/GAB23860W
pa3IMYHBIX METO/I0B NIPU
U3YYEHUU OMOJOTHYECKHIX
00BEKTOB
brnonornyeckue cCUCTEMBI,

3 HOJIOTHHEEIHE CHETENH 1 18.09 https://m.eds00.ru/A7VOYD215
MIPOLIECCHI U UX U3YUYEHUE
X i .

4 VIMITICCIHIT COCTaB IICTICHN 1 25.09 https://m.edsoo.ru/L17LJ590V
Boja n MuHepasbHbIE CONH
b .C

5 CAIH, LOCTAR M CTposHiE 1 02.10 https://m.edsoo.ru/V33INUW5W
0enKoB
®epMeHThl — OMOJOTUYECKHE
Karanu3aTopsl. JlabopaTopHas

6ota Ne 1 «1

6 pabora 2 - « fyquHe 1 0.5 09.10 https://m.edsoo.ru/VBPPPBGCD
KAaTaJINTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha puMepe
aMuUJIa3bl WM KaTajaasbl)»
Yraeponsl. JIunuasl 16.10 https://m.edsoo.ru/OJ7NFITI5
Hyxnennossie kucinotsl. ATO 23.10 https://m.edsoo.ru/WOELRA9B3




10

HcTopus 1 METOABI U3y4EHUS
kieTku. Kierounas teopust

Knerka xak nenocrtHas KuBas
cucrema

06.11

13.11

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF10Q

11

12

CrpoeHnue 3ykapuoTHYECKON
kietku. JlaboparopHas pabota
Ne 2 «M3yuenue crpoenus
KJIETOK PACTCHHI, KUBOTHBIX,
rpuOoB U OaKTepui MO/
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIHCAaHHE»

OOMeH BelIECTB Ui
MeTa00JIN3M

0.5

20.11

27.11

https://m.edsoo.ru/KZ01W5LJY

https://m.edso0.ru/LOB3I3XYZ

13
14

dorocunaTe3. XeMOCHUHTES

DHepreTudyeckuii ooMeH

04.12
11.12

https://m.edsoo.ru/V882FDGSF

https://m.edsoo.ru/T2LVIES3L

15

16

JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
JlaGopatopHas pabota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHUMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

Buocunres Oenka. Peakims
MaTpUYHOTO CUHTE3a

0.5

18.12

25.12

https://m.edso0.ru/CO1INPWLF4

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

17

Tpaucasus — OuocuHTE3
Oenka

15.01

https://m.edsoo.ru/TFDKDDWWM




18

19

Hexnetounsie hopMbl KU3HU
— BUPYCHI

@DopMBbl pa3MHOKEHUS
OpraHU3MOB

22.01

29.01

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

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

20

21

Meiios

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
Ormno10TBOpEHHE.
JlaGopaTtopHnast padota Ne 4
«M3y4yenue crpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

05.02

12.02

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo.ru/C29L4DXB8

22

23

24

NuauBunyanpbHOE pa3BUTHE
OpraHU3MOB

I'enetnka — HaykKa O
HaCICACTBCHHOCTHU U
N3MCHYHNBOCTHU

3aKOHOMEPHOCTH
HacJIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpelIBaHNe

19.02

26.02

05.03

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGOWI2

25

JurnbpuaHoe cKpemuBaHue.
3aK0oH HE3aBUCUMOTO
HACJICIOBaHMsI IPU3HAKOB

12.03

https://m.edsoo.ru/YSNANQ65V

26

CrenneHHOe HacJIeJOBAHNE
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO

0.5

19.03

https://m.edso0.ru/P2SQ5ZGN2




27

28

U TUTHOPUHOTO
CKPELIMBAHUA Y JPO30(HIIBI
Ha TOTOBBIX
MUKpOTIpenaparax»

I'enetuka noina.
HacnenoBanue npu3HakoB,
CLEIJIEHHBIX C [IOJIOM

N3MeHUYnBOCTSE.
Henacnencreennas
U3MeHYnBOCTh. JlaboparopHast
pabota Ne 6. 3yuenue
MOTU(DUKAITHOHHOM
M3MEHYUBOCTH, IOCTPOEHUE
BapHallMOHHOTO psJa U
BAapUALIMOHHON KPUBOI»

0.5

26.03

09.04

https://m.edso00.ru/3aGYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnenctennas
W3MEHYMBOCTh. JlJabopaTopHas
pabota Ne 7. «Ananus
MyTaluui y 1po3o¢puisl Ha
TOTOBBIX MHKPOIIpEnapaTax»

0.5

16.04

https://m.edsoo.ru/VWT70DZ8R

30

31

I'eneTnka yemoBeka

PesepBHriit ypok. O6001IeHIE
no Teme «HaciencTBeHHOCTh
U U3MCHUYUBOCTH OPTaHU3MOBY

23.04

30.04

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

32

Cenekuust Kak HayKa 1
mporiecc

07.05

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

33

MeToap! 1 OCTHKEHUS
CEJIEKI[MU PACTEHHUI 1
JKUBOTHBIX

14.05

https://m.edso0.ru/JSK30Q6W0J




buotexHoorus kak orpacib 21.05

34 1 https://m.edsoo.ru/TAKI9EG62K

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME



11 A KJTACC lllarnusin Mapuna Aib0epToBHA

Ne
n/n

Tema ypoka

DBOIIONHUS ¥ METOMBI €€
M3y4YEHUS

KoaudecTBO 9acoB

Bcero

Kontpoabubie IIpakTuueckue
padoThI padoThI

Jara
H3Y4YeHH S

02.09

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

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

Hcropus pasButus

MPEACTABJICHUI 00 IBOIIOIIUN

MuKkpo3BOIOIHUS

[Tomynsauus Kak 31eMeHTapHas
€IMHNIA BHUIA U DBOJIOLHUH.

JlaboparopHuas pabota Ne 1
«CpaBHEHUE BUJIOB 110
Mopdonoruueckomy
KPUTEPHIO»

JIBroKyIme CUIIbI
(a1emMeHTapHbIE PAKTOPHI)
HBOJIIOLINH

0.5

09.09

16.09

23.09

30.09

https://m.eds00.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/SEH6CNOWI

EcrecTBennsIit 0T00p 1 €ro
(bopMbI

07.10

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh
OpPTaHHU3MOB H
BH1000pa3oBaHUE.
JlabopaTtopHas pabota Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH

0.5

14.10

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




opraHusma u €€
OTHOCHUTEJIBHOT'O XapaKTepay»

Hanpasnenus u mytu

8 21.10 https://m.edsoo.ru/PI1FI0YV3
MaKpO3BOJTFOIIUN

9 HeoOpaTtumocTs 3BoOIIONNN 11.11 https://m.edsoo.ru/CLA9VC5JJ
4! 3emiie

10 cropui %(PBHH Ha Jeie n 18.11 https://m.edsoo.ru/MJYY1MVX7
METOJIbI €€ U3YUCHHUS
r

11 HHOTESPT HPOHCXOACHIA 25.11 https://m.eds00.ru/EKNHXBOS2
JKA3HU Ha 3emie
P 3

12 A3BUTHC AH3HH Ha Semiie 1o 02.12 https://m.edsoo.ru/ECINSTF62
3paM U IepUoaaM
OCHOBHBIE ATAIbl 3BOIIOLUU
PacCTHTEIBLHOTO M YKUBOTHOI'O

T §) Ne

13 MHpa. LIpaKTirccKad pabota 05 09.12 https://m.edsoo.ru/7K1LYOSCT
1 «3ydeHne uckonaembix
OCTAaTKOB PACTEHUH U
JKNUBOTHBIX B KOJIJICKIIUAX))
C

14 OBPEMCHHAT cHCTeMa 16.12 https://m.edsoo.ru/WSEXNIYAK
OpPraHUYECKOTO MHpa
D

15 OO HeToBeka 23.12 https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)

ec aKTo

16 Jlmwicyme cuitbt (paxTopei) 30.12 https://m.edsoo.ru/D7JZMBYPQ
aHTpOTIOTeHe3a
OCHOBHBIE CTAAUH DBOIIIOIAA

17 A H 13.01 https://m.eds00.ru/14G1IMQAK
YyeJI0BEKa
YenoBeueckue pacel U

18 IIPUPOHBIE aJaNTaluH 20.01 https://m.edso0.ru/XL7QKC5PK

YCJIO0BCKa




19

20

PeseprubIil ypok. O600611eHIE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3emiiey»

DKoIoTHS KaK HayKa

27.01

03.02

https://m.edsoo.ru/R6L7VY2GB

https://m.eds00.ru/K46KONS56I

21

22

Cpenpl oOuTaHus u
9KOJIOTHYECKUE (PAKTOPHI

AbGuoTtndeckue HakTophbI.
Jlaboparopuas padota Ne 3.
«Mopdodonoruaeckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusiHEE cBETa Ha POCT U
pa3BUTHE YCPEHKOB KOJIEyCa»

0.5

10.02

17.02

https://m.edsoo.ru/DCOIEUICY

https://m.eds00.ru/G7NF3P1NM

23

24

bruotnueckue hakTopsl

OKOJIOTHYECKHE
XapaKTePUCTHKU TOMYISLNH.
[IpakTuueckas padora Ne 2
«IToncuét mIoTHOCTH
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

0.5

24.02

03.03

https://m.edsoo.ru/A6Z8MGNOR

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

25

26

Coo0bmiecTBa OpraHu3MoOB —
OHOoLEeHO03

DKOJIOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

10.03

17.03

https://m.edso00.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIE TTOKA3aTEITH
3KOCUCTEMBI. DKOJIOTHUECKHE

24.03

https://m.edso0.ru/NSTEWOGPE




nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI 07.04 https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 14.04 https://m.edsoo.ru/WRS65U3WC
b — 1100

30 nochepa — rodarpras 1 21.04 hittps://m.eds00.ru/2X1VG5018
3KOocHUCTEMA 3eMIIN
3

31 AKOHOMEPHOCTH 1 28.04 https://m.eds00.ru/\/5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
q 0

32 CHOBEHECTBO B bHochepe 1 05.05 https://m.edsoo.ru/HXCDHPXDJ
3emMitu

33 CocymmecTsoBaHHe NpHPO/Ib! 1 1 12.05 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHEIil ypok. O000IICHHE 19.05

34 temsbl «Coo01IecTBa u 1 26.05 https://m.eds00.ru/SW5XCF3K6
JKOJIOTUYECKUE CUCTEMBIY» ’

OBIIEE KOJIMYECTBO YACOB I10 34 55

I[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

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

ChopMupoBaHHOCTb 3HAHUM O MecTe U POJU OMOJIOTMU B CHUCTEME
HAay4yHOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OpMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJEp)KaHWE OUOIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEeUIeCTB U
MIPEBpAIllCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisius), ypOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOrMYeCKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IIPOMCXOXKACHUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

OMpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaleTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaOnrofieHHe W OMHCAHUE YXKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3alsi ¥ TMpOBeIeHHE OHMOJIOTHYECKOrO HKCIEPHUMEHTA,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIEHWE  3aBUCUMOCTH  MEXIY
UCCIeTYyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIHOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUld U
3aKOHOB; YMEHHE [IeJaTh BBIBOJbI HAa OCHOBAaHUHU IOJYyYEHHBIX

PE3yIHTATOB)

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

YMmenune BBIACIIATh CYIICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIIECTOK
IMPOKApUOT MW JYKApPHUOT, OAHOKJIICTOYHBIX W MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTH nponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIaCTUYCCKOI0 M

SHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OINIOAOTBOPCHUA, PA3SMHOKCHUA, UHAUBHUAYAJIBHOI'O  PAa3BUTHUA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelIeHU B TIOBCEAHEBHOM JKM3HH B IEMIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSl M 3/I0POBbsSI OKPYKAIOUIUX JIFOACH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJCHUS B  OKpY’Karolleu
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTMDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

paHOHAJIbHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue pelaTth 3JIEMEHTAPHBIC I'CHCTUYCCKHUE 3aa4yld Ha MOHO- U
III/IFI/I6pI/IIlHO€ CKpCIIUMBAaHUE, CUCIINICHHOC HACIICAOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JJIsL MMpeacCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu padore ¢ y4eOHBIM U JTaOOPATOPHBIM

o0opynoBaHrEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXkaHMs, BKIIOYAIOU[YI0 IICEBIOHAy4YHbIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuaibl); STUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbBIE TUCHbMEHHBIE U YCTHBIE COOOLIICHMUS,

0000111251 GMOJIOrHMUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPaMMBbl CPeTHET0 00IIEero 00pa3oBaHuUsI

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHU B CHCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAy4dyHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (DYHKIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/la4




YMeHue packpbeiBaTh COJAEpKaHHE OWOIIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: BUJI, TIOMYJISLHS, TeHO(DOH, SBOIFOIHS, TBUKYIITUE CHIIbI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHUE  (DAKTOphl,  DKOCUCTEMA,
OPOIYIEHThI,  KOHCYMEHTBHI,  PEAYIEHTH, IIeMH  I[HUTAHUA,

IKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brnochepa

YMenue uznaratb OM0IOrHuecKre TeoprH (IBOMIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHud u nytei sBomonnn A.H. CeBepiioBa, yueHus
o Owuochepe B.M. Bepnaackoro), omnpeneisTh TPaHUIBI HUX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOr0/ICHHE W OMMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aisi W TPOBEACHUE OHOJOTMYECKOrO0 3KCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBJIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUl U
3aKOHOB; YMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHM IOTYyYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHbBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAaKTOPOB HAa OpraHU3MBI,
IIEpeHoca  BEIIECTB W IOTOKAa JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHATh TOJy4YeHHbIE 3HaHWsS Uil  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX  OOCCTIICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOLIEH
MPUPOTHON cpefie; MOHUMAaHUE HEOOXOTUMOCTH HCIIOIb30BAHMS
JMOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldoOHAIBHOTO

MMpUPOAOII0JIB30BAHN A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

CXEMBI IIEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (L€ MUTAaHUs)

YMeHue BBIOMHATH Ja0OpaTOpHbIE W TPaKTHUYECKUE paloThl,
coOmoaTh TpaBwiIa mpu padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM

obopyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYUYHBIE
3HAHUS U3 pa3au4HbIX UCTOUYHUKOB (CMMU, HayyHO-mOMYyINsipHBIE
MaTepHalibl); paCCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

8(0X37000%010)
YMeHue co31aBaTh CcOOCTBEHHBIE NUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MoTOrNYeCcKyI0 HHGOPMAIUIO U3 HECKOIBKUX HCTOUYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar onoIorun




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
buosnorns xax HayKa

buonoruss — Hayka o »xuBod mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHUU

COBPEMEHHOM Hay4yHOI KapTHHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
Mertonbl 03HaHUS KUBOM HpPUPOAB! (HaONIOEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccu(uKanus, MOJEIMPOBAHUE, CTATUCTHYECKas 0oO0paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI B HX opraHu3anus

2.1

JXKussie cucrembl (OMOCUCTEMBI) KaK peaMeT u3ydenus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-TEHETUUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

3.2

3.3

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUM COCTaB KJIECTKH. XHMHYCSCKHE JJIICMEHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIIICCTBA. cDyHKI_II/II/I BOJbBI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHune O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHuMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buonormueckue
(GyHKIIMN OEIKOB.

®epMeHThl — Onosiornyeckue Katanuzatopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAaXapu bl (TII0K03a, pud03a U Je30KCcupr003a), AucaxapuIbl
(caxaposza, IlakTo3a) W MOJHMcaxapuibl (KpaxMmani, TIWKOTEH, IEeJII003a).
buonornueckune QpyHKIMN yriIeBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (ochomunuael. 'mapoduiibHO-
ruapooOHbIe cBolcTBa. buonormdeckue Qynkuuu ununoB. CpaBHEHHE

YrieBoao0s, OCJIKOB U JIMIIUI0B KaK HICTOYHHUKOB SHCPTHUU




3.4

Hyxneunossie kucnotsl: JJIHK u PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX
kucnor. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpoeHHE U PYHKITUN

3.5

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

3.6

3.7

Knerka xak nenoctHas xuBasi cucrema. OOmiye npu3Haku KJIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTEe3a OelKa

Tumsl KIETOK: dyKaprHoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckord kietku. Kierounas crenka Oakrepuil. CTpoenue
YKapUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOU, >KUBOTHOM M

rpUOHON KIIETKH

3.8

3.9

3.10

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, WX
¢byukuuu. [lnazmatnueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluromnazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOWABI KJIETKU: SHJIOIIa3MaTHYecKas
cetb (DIIC), ammapar [onmbmxu, Jm3ocombl. [lonyaBTOHOMHBIE OpPTraHOUIBI
KJIETKW: MUTOXOHJAPUH, TuacTubl. [IpoucxoxaeHne MUTOXOHAPUNA U TJIACTHI.
Bunsl mnactun. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. chHKIII/II/I OpraHona0B KJICTKH. Bxirrouennst

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHue sifpa: siaepHas 000i04Ka,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BELIECTB B KIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM MeTa00JIN3M. ACCUMWISIMS (IIaCTUYECKUN OOMEH) U
JTUCCUMUJIIALINS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCIHICCTB U IIPEBPALICHNUU SHECPTHUU B KIICTKEC

®dotocunTe3. CBeToBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A I XKU3HU Ha 3emiie.
BnusHue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI TOBBIMIEHUS €rO
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIoue OakTepuu. 3HAYeHHE XEMOCHHTEe3a IS

JKU3HU Ha 3emMiie

DHepreTudeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJICICHHUE U
aKKyMYyJUPOBaHUE DHEPTHMH B KIETKE. OTambl JHEPTEeTHYECKOTO OOMEHa.
['muxonus. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WIIH KIETOYHOE

JbIxaHue. DPPEeKTUBHOCTh IHEPreTUIECKOT0 OOMeHa




4.4

4.5

Peakiun  marpuuHoro cuHTe3a. [enermueckas wuHpopmarms u JHK.
Peanuzanus remernueckoil HHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOJl U €ro
cBoricTBa. Tpanckpumnmus — Matpuanbiid cuaTe3 PHK. Tpancnsanus — 6nocunTes

oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppbocoM B OnocuHTE3€e Oenka

Hexinerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUSA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynoznedunuta yenoseka (BUY) — Bo3oynurens CITH/a.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUN

5.1

Paszmuoxxenue u HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Kierounslii 1K, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza u MuTO3.
[Tpoueccel, mpoTekaronue B uutepdasze. Perumkanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Craguu mutosa. [Iporeccsl, nmpoucxoasime Ha

Pa3HBIX CTAAUSAX MUTO3a. BUOJOTMYECKHI CMBICII MUTO3a

5.2

5.3

@opMBl pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl Gecrmonoro
pPasMHOXKEHUS: JIeJIeHHE Ha/BOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €T0 OTINYHUS OT OECIONOTO.
Meiios. Cragum wmeiio3a. Ilporiecchl, mpoucxonsiide Ha CTagusix Meno3a.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — nporecc 06pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [Tor0BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHKMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIMIIeKIeTKa) — CliepMaTorenes u ooree3. OcobeHHOCTH

CTPOCHHUSI SIMIEKIIETOK U criepMmaTo3onioB. OmnonoTBopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBLHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOienHue, racTpyssius, opranorenes. [loctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTH: MpsiMOe, HenpsiMoe (JIMUMHOuYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB 1 UBMCHYUBOCTHL OPTaHHU3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer n 3anauu resetuku. Micropus pa3BUTHSA N'eHETUKHU. BKiaa poccuiicKux
U 3apyOeXHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeToabl TeHETHKH
(ruOpuI0IOTUYECKUH, LUTOIC€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKH).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. | 'eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMasi B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HaCJEel0OBaHUsS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTrO
nokoneHus. [IpaBwiio [OMUHHMpPOBaHUA. 3aKOH pAaCIICIUICHUS IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHMOI'0 HACJICAOBAaHUS TPU3HAKOB.
LluToreHeTHYeCKue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS. AHAIH3HPYIOIICE
ckpeumuBanue. Mcronb3oBaHWE — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA UL

OIIpCACIICHUA I'CHOTHIIA ocobu

CuernneHHoe HacienoBaHue npuszHakoB. Pabota T. Moprana no cremnjieHHOMY
HACJIEJOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['enetruka mosa. XpoMOCOMHOE oOmpefeNieHne Mojia. AyTOCOMBbI U TOJIOBBIE
xpoMocoMmbl. ['oMoramMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BHJIbI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICCTBCHHAs.
Ponep cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PUKAIIMOHHON H3MEHYMBOCTU. BapualmoHHBIM psa M BapualOHHAs
kpuBasd. Hopma peakuuu npusHaka. KonuuecTBEHHbIE M KauyeCTBEHHBIE

IpU3HAKU U UX HOopMa peakinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH

HacnenctBeHHas, MM TE€HOTHUIIMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHas
M3MEHYMBOCTh. Meilo3 U TOoJ0BOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukanus MyTainuid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTanuil. MyTrareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEIACTBEHHOM H3MEHUMBOCTH

H.U. BaBuinoBa

I'enetuka uenmoBeka. Kapuorunm dyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHICCKHU, OM3HEIOBBIH, IIUTOr€HETHYECKHH,
OMOXMMHUYECKHIA, MOJEKYyIspHO-TeHeTHdeckuil. COBpeMEHHOE Ompe/esieHIe
TE€HOTHIA: OJTHOT€HOMHOE CEKBEHUPOBAaHNE, TECHOTUIIMPOBAHKE, B TOM YHCIIE C
noMorieto [II[P-ananm3a. HacrnencrBenHnple 3a0o0JieBaHUS YelOBEKa: TCHHBIC

00se3Hu, O0JIE3HH C HACJIEICTBEHHON MPeIPacioIoKEeHHOCThI0, XPOMOCOMHbBIE




7.1

7.2

7.3

11 KIIACC

6one3nn. CoMaTHUECKUEe W TeHEpaTUBHbIE MyTallMH. [IpUHIMIIBI 30POBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPOPHUIAKTHKH W JICYCHUS TEHETUYECKUX
00e3HeH. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHUHU TIE€HETHYECKUX

3a00JI€BaHUI YeIOBeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka U MpOLECC. 3apOXKICHUE CEJICKIUU U JIOMECTUKAI[US.
Yuyenne H.U. BaBwimoBa o0 mEHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHui. LIEeHTphI MPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT,
1opoJia, ITaMMm

CoBpeMeHHBIE METOJIbI CeNIeKITMU. MacCcoBbI M MHAMBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pAaCTeHUN U KUBOTHBIX. OIEHKa 3KCTEphepa. bInU3KOpOACTBEHHOE
ckpemmBanne — HHOpuaWHT. Yuctas nuaus. CKpEIIMBAaHUE YUCTHIX JTHHHM.
['erepo3suc, unu rudbpuanas cuia. HepoacrBeHHOE cKpelBaHUe — ayTOPUIUHT .
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJIyYeHUE MOJMIUIONIO0B. JlOCTUKEHUS CEJIEKUUU PACTEHUM, >KUBOTHBIX H

MHUKPOOPTraHU3MOB

buoTtexHonoruss kak oTpacib NpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomouHantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
unxeHepus. Kilerounele KyJabTypbl. MHKpPOKIIOHaJIBHOE Pa3MHOKEHHE
pactennii. KioHMpoBaHHME BBICOKOIIPOLYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTUYeCKHEe M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBbI

Kon

11

IIpoBepsiemMblii 31eMeHT cOAepKaAHUSA

DBONIOIMOHHAs OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CunerenbctBa sBoitouuu. [lageoHTomormyeckue: MOCIEAOBATEIbHOCTh
MOSIBJICHUSI BUJIOB B TMaJ€OHTOJIOIMYECKOW JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u paznuuue (GayH u (Iop MaTepUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3iIUyMsi SMOPHUOHOB Pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMquCKHeZ T'OMOJIOTUYHBIC,

AHAJIOTUYHBIC, PYAUMCHTApPHLIC OpTaHkI, aTaBHU3MBbI. MoneKmepHo-




1.2

OHMOXMMUYECKHUE: CXO0JACTBO MECXAaHHU3MOB HACJICACTBEHHOCTH MW OCHOBHBIX

MeTab0IMUECKUX MYTEH Y BCEX OpraHU3MOB

OpomonionHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. JIBIKyIME CHIIBI ABOJIIOLMU BUAOB 1o JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE TPU OIPAHUYEHHOCTH PECYPCOB, HEONIPEACIEHHAS U3MEHYUBOCTD,

0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

14

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

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIUHA

JBmwxkyue cuibl (PakTopbl) SBOJIOUMU BHAOB B Hpupoae. MyTanMoHHBII
Iporecc U KOMOMHATHUBHAs U3MEHUYMBOCTh. [lonmynsiiMoHHbIE BOJIHBI U Apeid
redoB. M3omnsanus u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBIsomMi GpakTop
sBOMIOLNU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT »dBoJIONUH. [IpumMepsl
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAIANTALINY.

Bun wu  BupooOpasoBanme. Kpurepum Buma.  OcHOBHBIE  (QOpPMEI

BI/I,I[OO6pa3OBaHI/IHI reorpacbnqecxoe, 9KOJIOTHYCCKOC

1.5

MaxkposBomtorusi.  Dopmbl  3BOMIOLMM:  (QUIETUYECKAs, JAUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHay4yHbI€ MPENCTABICHUA O 3apOXKICHUM >KU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMOreHe3 M MNaHcnepMusa. XHUMHYEecKas
IBOJIIOLMSL. OKCIIEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOW DBOJIOLMH.
Havanphblie atanel Ounonornyeckoit 3somonuu. I'unoresa PHK-mupa. IlepBeie

KJIICTKHU U UX 3BOJIIOIHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

2.2

PasButue xu3nu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas apbl. [laneosoiickas spa u €€ MepuoAbl: KEMOPHIMCKUH,
OPIOBUKCKHW, CWIYPUUCKUN, JI€BOHCKUM, KAMEHHOYTOJBHBIA, I[EPMCKHM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJCOre€HOBBIM, HEOTCHOBBIH,
AHTPOMOTCHOBBIN. XapaKTEPUCTUKA KJIMMAaTa M TE€OJOTMYECKHX ITPOIIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
Yy pacTeHHUil W >KUBOTHBIX. [losiBIEHHE, pacuBET U BBIMUPAHHUE TPYMIT KHUBBIX

OpraHnu3MoOB

2.3

Cucrema OpraHu4eCKOro Mupa KakK OTPaKCHUC 3SBOJIIOIHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB




2.4

2.5

DBOJIIOLMS YeTIOBEKa. AHTPOMNOJIOTUs KaK Hayka. PazBuTue mpeactaBieHU O
MPOUCXOXKACHUM uejoBeKka. MeTonbl u3ydeHusi aHtpomnorenesa. CxoacTBa u
pa3nuyus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxymiue cwibl (hakTopsl) aHTpornoreHesa. HacneactBeHHass N3MEHYHBOCTD H
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 KXWU3HH, W3TOTOBJIICHHE OPYIAHI

TPY/a, MBILIJICHUE, PEUYb

OcHOBHBIE CTaJMM ¥ BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsamoxoisdimuid, YermoBek HeaHIepTadbCckui, YenoBek
pazyMHbIii. Haxo/Iku MCKOIMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUs, 00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoeueckue packl. OCHOBHbIE OOJIbILINE pachl: €BpOINEeOnIHas (eBpa3uiickast),
HErpo-aBCTpaJIONHAsE  (9KBaTOpHalibHAs),  MOHIOJIOMJIHAas  (a3MaTCKO-
amepuKaHckas). UepTsl NpUCIOCOOIEHHOCTH MPEJICTaBUTENEH UYeT0BEYECKUX
pac K YCIOBUSM cyuiecTBoBaHHs. EnuHCTBO denoBedueckux pac. Kputuka

pacusmMa

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

3.2

3.3

3.4

DKoJorus Kak Hayka. 3aladyd U pasfiesbl SKOJOTUU. MeTobl 3KOJIOrHYECKUX
UCCIeNOoBaHUi.  DKoyoruyeckoe  MupoBo33peHue.  Cpenbl  OOMTaHUS

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

Okonoruueckue ¢akropbl. Knaccudukanus 5skojgorndeckux — (akToOpoB:
abuoTruyeckre, OMOTHYECKHE W aHTPONOreHHble. JIeHCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (QakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[Ipucnocobnenuss OpraHu3MoB K JEHCTBHIO a0MOTHYECKUX (DAaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢pakropsl. Buasl OMOTHUECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMeEHCalu3M (Haxj1eOHUUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAJM3M, HEUTpain3M. 3HAYCHHE OHOTHUYECKHX

B3aUMOJCHCTBUI JJIs CYIICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKHU MOITyJIAINH. OcHOBHBIC IIOKa3aTcCIn
MOmyJIauU: YHUCICHHOCTb, IJIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTH, IMPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U et peryisauusa

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI




4.1

CoobmecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momMuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMbl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI IKOCHCTEMBI: TPOMYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK JHEPruud B
skocucteme. Tpoduyeckue (MHUIEBbIE) YPOBHU SKOCUCTEMEBI. [uIeBbIe enu u
cetu. OcCHOBHBIE TOKa3aTelid JKOCHCTEMBbI: Ouomacca, MPOAYKIIHA.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIMU, YUCIEHHOCTH, Onomaccel. CBoiCTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, caMoperyranusAa, pa3BuTUcC. CYKHCCCI/IH

4.3

4.4

4.5

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

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak QakTop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panumbl, coctaB W CTPYyKTypa
o6uocdepsl. XKupoe BemecTBo u ero pynkuuu. OcodeHHOoCTH OHOChepsl Kak
ri100anpHOM 3KocHcTeMBbl. JlMHaAMHUecKoe paBHOBECHE U OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMoc(epbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHs B Onocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPAaBIEHUS TMPUPOAHBIMU pecypcamMH U HX

ucnoJyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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