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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTHMU TEOPETHUYECKYI0 OCHOBY ISt
OTpeieNieHUs] TMOAXOA0B K (OPMHUPOBAHUIO COJECp)KAHUS Y4eOHOTO MpeamMera
«buonorus»  cocraBwiaM: KoHUenTyaneHble mnojoxeHus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHus, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENIX U
NPUHIMIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
oOmero oOpa3oBanusi B Poccuiickoil ®enepanuu, a TakXKe IOJOKEHUI O
cnenuduke OMoioruu, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECTICUeHUN
CYILLIECTBOBaHMsI dejoBeueckoro ooduiectBa. CoOrinacHO Ha3BAHHBIM IOJIOKEHUSIM,
orpe/ieseHbl OCHOBHBIE (DYHKIIMHM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja€T TMpPEACTABICHHE O LEsAx, 00 oOmen
cTpaternu OOy4YeHUS, BOCHHUTAHHUSA M PA3BUTUS OOYYAIOMIMXCS CpeICTBaMU
yuebHoro mnpeamera «buonorus», omnpenenaseT o00s3aTenbHOE MPEeIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeielieHne 1o pas3ieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIIEA0BATEIHHOCTh U3YUEHHS y9eOHOr0 MaTepuana ¢ y4éToM
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH 00pa30BaTEIHHOTO
IpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXCs.

B nporpamme mno OuosorMM Tak)Ke yYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
NEeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolmUXCcs MO OCBOCHUIO COJICPKAHUS
OMOJI0THYECKOTO 00pa3OBaHMSI.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI MPEEMCTBEHHOCTH B M3y4YeHUM OWoOJorud, Onarojgaps 4yeMy B Hel
IpPOCMAaTPUBACTCS HAMpPABJICHHOCTh HAa pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHWEM K OKpY’Kalollel MPUPOIHON cpele.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yJIeJIC€HO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCEIHEBHOM JKU3HU ISl PEHICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCIe: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUM 4YENOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpYXKAIOIIEH NPUPOTHOM Cpene, aHaau3a
BIIMSIHUST XO3SMCTBEHHOW JAESITENbHOCTH 4YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJHON HAIPaBJIE€HHOCTH
yueOHoro npeamera «buosorus» MpoJUKTOBAaHO HEOOXOIUMOCTBIO OOecreyeHus



YCJIOBUM JUIsI PEIICHUS] OJTHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KOTOpasi Impeanojaraer (QopMuUpoBaHHE Yy  OO0ydarOIIUXCS
CIIOCOOHOCTH aanTUPOBAaThCA K M3MEHEHHSIM JWHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpenHero oOmiero 0o0Opa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaer (GpopMUpOBaHUE y OOyYarOUIUXCsl TPEICTABICHUNA O
HayYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HaHUS O KMBOW MpUpOJE, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OpPraHM3allMM U JBOJIOLHH, CO3MAET
yCIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJIBI,  (OPMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 370POBOTO W Oe3omacHoro obOpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3naueHne OMOIOTHS UMEET TaKXKe TSl PeIICHUS] BOCTIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLHUATU3AINH
oOyyaroruxcsi. M3ydenue Guonorun oOecreuynBaeT yclnoBus IJisi GOPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYIbTYpBI, CIOCOOCTBYET HMHTETPAlMK OMOJOTHYECKHX 3HAHUHU C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpeIHA3HAYCHUH Y4eOHOTO MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOIXOJ0B K OTOOpY H
CTPYKTYpUPOBAHUIO €T0 COACpXKaHWs, TMPEACTaBICHHOTO B MpOTpamMme TI0
ouosoruu.

Ot6op coxepkanus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIHUN KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIuecs: JOJDKHbI OCBOUTH 3HAHUS W YMEHHS, 3HAUYMMBIE JIJIst
dbopmupoBaHus O0OIIEH KyJbTYphbl, ONpPEACNSIONIME aJCKBaTHOE IOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPaKTHUeCKoN aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM J1Jisi (pOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OHOJIOrNYECKOro 00pa30BAHMSL.

CTpyKkTypupoBaHuE COJACpKaHUA Y4YEeOHOTO MaTepHualia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOCHHOCTSX JKUBOHM MPUPOMABI, O €€ YPOBHEBOW OpraHU3aIH U
ABOJIIONIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro nmpeameta «buomorusy»
BBIJICJICHBI CIICIYIONINE COJepKaTeNnbHble MTUHNUN: «bruonorus kak Hayka. Metoapl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonorumdeckas cucremay, «OpraHuszM Kak



Oouosnoruyeckas cucreman, «CucreMa M MHOTO0OOpa3ue OpraHUYECKOro MHUPAY,
«IBONIOLUSA KUBOU TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Henp wm3yueHust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYyYAIOIIMMHUCS  3HAaHUSAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHW3allii >KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTeHHuE YMEHUU
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTxxeHue nenu u3ydeHus ydyeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUnBaeTCs PEIICHUEM CIEAYIONUX 3a/1ay:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUI O OHOJOTMYECKHX TEOPHSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTEe3aX, MPaBUIIax, CIyKalluX OCHOBOMU
Uist GOpMHUPOBAHUSL TPEACTABICHUA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOr00Opa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3alMH, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMUXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIAOB, WJACH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alluy;

CTaHOBJICHHE Yy oOydarommxcsi oOmeil KynbTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUU U ONbBITA, TMOJYYEHHBIX MpHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKOW JACSITENBHOCTH YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM IIPU NIPOBEJIEHUN OMOJIOTMUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUWA [JIsl TOBBILIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, JUisl (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLICHKH MOCJIEACTBUI CBOEH JIESITEILHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTHKA
3a0o0sieBaHUM.

B cucrteme cpennero oOuiero oopasoBanusi yueOHbI npeamer «buonorusy,
n3ydaeMblid Ha 0a30BOM YPOBHE, SIBISIETCS 00s3aTEIbHBIM YUEOHBIM MPEIMETOM.



Jlist u3ydenusi OMojI0ruu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3oBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HaykKamu, (pustocodueit, ITUKOM, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPObI (HAOMIOICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIaccupuKamms, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanuu:

[Toprpersr: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMBOU MPUPOJIBI».

JlabopaTopHble U IpaKkTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMUYHBIX METOIOB MpHU
U3YUYECHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl U X OPraHU3AIUs.

XKuBble cucTembl (OMOCUCTEMBI) KaK IpeIMET U3ydeHus: onosoruu. OTimuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHU3allUUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKH ), OnoCc(epHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHU3aIuu
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb moJiekysl JIHK.

Tema 3. Xumnuyeckuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMHUYECKHUE BJIEMEHTBHI: MaKpOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BelleCTB B KieTke. I[lomnepkanue
OCMOTHYECKOIo OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYphl O€IKOBOM MOJNEeKysbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOilcTBa OenkoB. buonornuyeckue
(GyHKIHUU OENKOB.



®epmeHTsl — Ouojormyeckue Karamuzatopsl. CtpoeHue depmeHTa:
aKTUBHBIA 1EHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Butramunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHMpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W nonMcaxapuiabl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouasl. ['MapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckne ¢GynHkuuu aunuaos. CpaBHeHHE
YTJIEBOAOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunnoseie xucnorel: JIHK wu PHK. Hyxkieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kucior. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u hyHKIIUU.

[uronorus — Hayka o kietke. Kinerounas Teopust — npuMep B3auMOACHCTBUS
uzeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Krnerka kak menoctHas >xuBasi cuctemMa. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynbl JJHK kak reHeruueckuit ammapar,
cUCTeMa CUHTe3a OeKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
IrpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIUKC, MX
¢bynknuu. [Tnazmarnaeckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[Ipoucxoxaenre MHUTOXOHIpUN u mnactud. Buasl mmactua. HememOpanHbie
OpraHOMJIbl KJIETKH: PpUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHHe sjpa: siaepHas 00010YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKUMX DJJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmumsr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MoeKyJbl BOb», «brocunTes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenue monekybi



AT®», «CtpoeHne >yKapuoTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKU,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHYECKON KIETKUY,
«CTpoeHue a1pa KIETKN», « YTIeBOIb, «JIumuabsn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME Ul IMPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

JlaGopatopHass pabora Ne 1. «l/3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX M OaKTEepHil MOJ MHUKPOCKONOM Ha TOTOBBIX MHUKpONIpEnaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesTeJIbHOCTh KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMUIAIUs (TUTaCTHYECKUiT OOMEH) U
JTUCCUMUJISIIUS  (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUd B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YIHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3bpl (orocuHTe3a. Peakiuu
dboTocunTeza. DPpdekTuBHOCTh HoTOCUHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emwsie. Bausinue ycioBuil cpeibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIecTB, BbIJEICHUE U
AKKyMYyJIUPOBaHUE SHEPruM B KIETKE. OJTalbl SHEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCICHHE, WIM KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECKOro oOMeHa.

Peaknuun MatpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt mHpOpManuM B KIETKE. | €HETUYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnus — Matpuuabii cuaTe3 PHK. Tpancnsauus — 6uocunTtes
oenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI MW JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesnu pacTteHuid, >KMBOTHBIX M YEJIOBEKA, BBI3BIBACMbBIC
Bupycamu. Bupyc mmmynoxaedunura yenopeka (BUY) — Bo3oyautens CITN/a.



OOparHast ~ TpaHCKpumuus, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[Hoptpetsr: H. K. Konbuos, /1. 1. Banosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUN,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunresyn, «Ctpoenue JIHK»,
«CTtpoeHue u QyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenre u xuzHeHHbId nuka Bupyca CIIN/a,
oakTeprodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeane JIHK u Tpanckpurmmsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJHK.

Tema S. Pa3MHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekarommue B uHTepdaze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[luTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHAMBUIYAIBHOTO  pPa3BUTHS
OpPTaHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKH — aromnTo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioynoe U nosoBoe. Bunpl 6ecrnosnoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragnn menosa. [Iponeccsl, MpouCXondImue Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbBICT U
3HAYCHHUE MENO03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHANIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npo0ieHne, racTpyiisinus, opraHorenes. IloctamOpuonanbHOE pa3BuTHE. THIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue



cpeabpl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumer u cxeMmbl: «DOpMBI  pa3sMHOXKEHHUST OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOKEHHE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOK,
«Ctpoenue xpomocombl», «Knetounsiit nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Metnosy, «IIpsamoe u HenpsiMoe pa3zButue», «l'aMeTorene3 y MICKONUTAKOINX U
4yesoBeKka», « OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «Cnepmaro3onasl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTka mMiuekonuTarmero», «KapuoknHes B KieTkax
KOpeIllKa JyKa», MarHuTHas MOJeb-alIuIuKanus «JleeHue KIeTKW», MOJIEIb
JHK, Mmozaenb MmeTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENnaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renervku. Micropus pa3Buths reHeTUKHU. Ponb nuronoruu
U SMOPHUOJIOTUU B CTAHOBJIICHUM TE€HETUKHU. BKianm poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKH. METOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYJISIpHO-TeHeTH4YeCKuii). (OCHOBHBIE T€HETHYECKHUE
noHATHs. ['eHeTnyeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHenem.
MoHorubpunHoe CKpellMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
I'unores3a uynctoThl rameT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  l{UTOreHeTHYEeCKHME  OCHOBBI  IUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyoliee ckperniuBanue. Mcrnoap30BaHue aHaTU3UPYIOLIETO CKPEITBaHUS
JUISL OTIpEIeSICHHsI TEHOTHITa OCOOH.

CueryieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHUIO 'eHOB. HapyllieHue cuernieHrst rTeHOB B pE3yibTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OIpEAENIEHHE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTHU: HEHACIIEACTBEHHASI M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAS.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUECTBEHHBIE NPU3HAKUA U HUX
HOopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KoMmMOMHAaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi u3aMeH4YnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUUMHbI MyTauud. MyTareHHble (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PAAOB B HAaclIeACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJI0BEKa: FeHealorn4ecKui, OJIM3HEIOBBINA, IUTOr€HETUUYECKUN, OMOXUMUYECKUA,
MOJIEKYISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JieBaHHMS 4YeEJIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHATIBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKHUX
0one3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TCeHETUKHU B MPEAOTBPAIEHUH U JICUEHUN TeHETHUECKUX 3a00JI€BaHU YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmuuel ©W  CXEMBL: «MoOHOTHOPUIHOE  CKpEIIMBaHUE U €ro
HUTOI€HETUYECKAas: OCHOBa», «3aKOH paCIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHUE,
«lluTonornyeckre  OCHOBBI  JIUTUOPUIHOTO  CKPEIIUBAHUSY, «Menosy,
«B3auMOnEencTBUE aAJUIENIBHBIX T'€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX U 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukannonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTD.

OO6opynoBanne: MojeIH-amIIuKau «MOHOTHOPUIHOE CKpPEIUBAHUE,
«Henonnoe nmomuHupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaTr «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tella), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora No 5. «M3yueHuwe pe3ysbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIpENapaTaxy.

JlabopatopHasi pabota Ne 6. «M3yueHne MoaNM(PUKAIIMOHHON U3MEHUYNBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PSJia ¥ BAPUALIMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MHKpPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M MPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEeHTpbhl MPOMCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKUMU pPAcTeHUl M JKUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOaCTBEHHOE
ckpenuBanue — HWHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, win rubpunHas cuna. HepoAacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuam3anuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYyYCHUE TONUIUIOUA0B. JlOCTMXKEHHS CENEKIMU PACTEHHM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmorusi kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHEepHs. ITallbl
co3ganusi pexomoOuHantHo JIHK wu Ttpancrennsix opranusmon. Kierounas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornueckue W oTtudeckue  mpodsmembl. MO —  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HWBanos.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. MiBanoBay,
«lTomumnounus», «OO0beKTbl OuoTexHonorum», «KiaeTtouHele KyJIbTyphl U
KJIOHUpOBaHUE», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCcKOX035UCTBEHHBIE PACTECHUS.



JlabopaTopHble U pakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASL O0HOJIOT HSL.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOLNMOHHOW TEOPUHU. DBOIIOLMOHHAS
Teopust u €€ MecTo B OWoNoruu. BiusHue 3BONIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTBa 3BOJMIOLMU. [laneoHTONIOrMYECKHE: TMOCIEIOBATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTHYECKOW JIETOMHMCH, TEPEXOJHbIe (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA U PA3NUYUS SMOPHOHOB pa3HBIX BHUOB
NO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IIpeAnochlIKM BO3HUKHOBEHUS
napBUHU3Ma. JI[BWKyIME CHJIBI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeNeaEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostonun (CTI) u €€ OCHOBHBIE MOTOKEHMUS.

MukposBoitonus. [Tonynsuus kak eAIMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKA BUAOB B Mpupojae. MyTallMOHHBIN
MpoIecC ¥ KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3oisiust 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBiusoomuii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepst
IPUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOATANTALIUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa3oBaHus: reorpauyeckoe, IKOJIOIrHYECKOe.

MakposBomorusi. DPopMbl  HBONIONUU:  (puileTUYECKasl, JIUBEpreHTHa,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTs 3BOTIOIUY.

[IporcxoxaeHne OT HecleHaIU3UpOBAHHBIX IpenkoB. lIporpeccupyromas
crienuain3anus. ATanTUBHAS paiAALIUS.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanne», «EctecTBeHHbINT 0TOOPY, «MHOrOo00Opa3nue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «Waumoamantaumm», «OO0mas aereHepauus,
«/IBmwxkymue cuibl 3Boiounmny, «Kapra-cxema wmapuipyra myremectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHIECKOE BUIO000PA30BAHUEY.

OO6opynoBaHKe: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJIOJIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBICHUS 3BOJIOIUNY», OOBEMHAS MOJIEIb
«CTtpoeHue rojiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKW», MUKpompenapat «J[po3odwmmray (Hopma, mytanmuu (OpMbI KPBIILEB U
OKpacKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIIBHOI'O XaPAKTEPA».

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUs KU3HU Ha 3emiie: a0uoreHe3 W NaHcmepMmus. XuMUYEcKas
IBOJIIOIUSI. AOHUOTCHHBIM CHUHTE3 OPTraHWYECKHUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BOMOLMY. HavanbHbIe 3Tanbl
ounosornueckor sBosrornuu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
DopMHUpPOBAHNE OCHOBHBIX TPYIIN )KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUUCKUH,
OPAOBUKCKUM, CUIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOA.

KaitHo3oiickass »3pa W €€ TMEpUOAbl: MMaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpPAa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBNIeHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucteMa OpraHMYeCcCKOro MHpa Kak OTpakeHue 3Boytolnuu. (OCHOBHBIC
CUCTEMAaTUYECKHE TPYMIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeactaBiieHHil o
MPOUCXOXKJIECHUM YeJioBeKa. MeToapl u3ydeHus aHTpororeHesa. CxojcTtBa u
pa3yinyuusl 4eI0BeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxkymme — cuibl  ((akTopel) — aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 >KH3HH,
U3rOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU 3BOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeI0BEK
yMmeneli, YenoBek mnpsamoxonamui, YenoBek HeaHaepTalbcKud, YenoBek
pasyMHbIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOUIHAsS
(a3smarcko-amepukaHckasi).  UepTel  MPHUCIOCOOJICHHOCTH  MPEICTaBUTENECH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHOBeHHe CoOJHEUHOH CcHCTEMBI», «Pa3ButHe
OpraHuueckoro wmupa», «PacturenpbHas KieTka», <« KuUBOTHas  KJeTKay,
«IIpokapuornueckas kineTka», «CoBpeMEHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS YEJIOBEKa U UEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «J/lpeBHenmune moanm», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacol».

O6opynoBanue:  Myisiku  «l[Ipoucxoxnenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoxXpoHoOJOrHdeckass Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTH MUCKOIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

[Tpaxtuueckas padora Ne 1. «M3yueHne MCKOMAeMBbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcHsi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpy:KaK0IIasA cpeaa.

DKOJIOTHSI KaK HayKa. 3aJau U pa3/iesibl 3KOJIOTMH. MeTOo bl 3KOJIOTHYECKUX
UCCJIEI0BAaHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okosornueckue (paxktopel. Knaccudukanus skoioruuyeckux (akTopoB:
abuoTuueckre, OMOTUYECKHME M AHTPOINOTeHHbIe. JIefiCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AlGuoTtnueckue (hakToOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEpruoan3M.
[IpucnocoOnenusi OpraHM3MOB K  JIGMCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (bakTopBhL. Buner OMOTHYECKUX B3aMMOJECHUCTBUN:
KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEeUTpaiu3M. 3HAaueHHE OWMOTHMYECKUX B3aUMOJEWUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monysinud. (OCHOBHBIE TMOKa3aTeau
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J[nHaMuka 4ucI€HHOCTH MOMYJISIIUU U €€ perysius.

JdemoHncTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkenb.

Tabnuubr u cxemsl: kapta «I[Ipupogusie 30861 3emun», «Cpeapl 0OUTaHUS
opranusMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUUU UHDY30puu-Ty Ppenbkny, «Iluiessie nenm.

JlaGopaTopHblie U NpakTH4YeCKHe padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne ocOOEHHOCTH PacTECHUN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTrueckas padota Ne 2. «I[Toacu€r MIOTHOCTH MONMYJIALMNA pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo011ecTBa 1 DK0JIOTHYeCKHEe CHCTEMBI.

Coo01iecTBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NpPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3u B
OHOLEHO3E.

Okosoruueckre cuctembl (dkocucreMbl). Ilonarue o006 »3KocucTeME U
ouoreornieHoze. DYHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYILICHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OHKOCUCTEMBbI. [luIieBbie LieNMM U CETH.
OcCHOBHBIE TIOKA3aTelM SKOCHUCTEMBbI: OuMoMacca, NPOAYKLHUA. DKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOPETyYJIsALHus, pa3BuTHe. CyKueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue kak ¢akrtop ycroiuuBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemecTtBO U ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
r7100ambHOM SKOCHCTEMBl. JlMHaAMUYeckoe paBHOBECHE W oOOpaTHasi CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH 6uocdepsl. OCHOBA pallMOHATBHOTO
YyOpPABJICHHUS] TMPUPOJIHBIMU pEcCypcaMu M HX HUCHoJIb30BaHue. JlocTuxeHus
OHMOJIOTMHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabnuubl u cxembl: «llumesbie nenu», «bUoOLEHO3: cOCTaB U CTPYKTypay,
«ITpuponubie coobmecTBa», «llenu nuTaHus», «IKOJOrMYECKass MNHUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DKocucTeMa
XBOWHOTO  Jjeca», «buomeHo3s BogoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOTIOTCHHbIE  BO3JCWCTBHUS Ha HOpUPOLYy», «BakHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BakHe#IIass cocTaBisiOIIAs
ouocdepb», «Paktopsl aerpaganuu mousy, «llapHukoBsid 3PderT», «DaKkTophI
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crTpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«Kpyrosopot yriepoaa B ouochepe», «KpyroBopor azora B mpupoey.

O6opynoBanue: Mojenb-anmuKaus «TunuyHble OMOLIEHO3b», repOapuil
«PactuTtenbHbIe COOOIIECTBaY, KOJUIeKINU «brolieHo3», « BpeauTenu BakHEUIIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYIbTYyp», Tepbdapuu W KOJUICKIMUM PACTCHUH U
YKUBOTHBIX, MPUHAJIEKANIUE K Pa3HBIM 3KOJIOTMYECKUM CpyIaM OAHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®enepariuu, M300paK€HUS OXPAHIEMBIX BHJIOB
PACTEHHI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBarTCs TpeOOBaHHUA K pe3yibTaTam
OCBOCHHS OOYyYalIIMMHUCI IpOorpaMM CpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOEHHUsA mIpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIIUE COCTABISAIONIME: OCO3HAHME OOYYaIOIUMUCA POCCHICKON
rPaXXJaHCKOM UJAECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHNI0, HaJlu4yhe MOTHBAaUMM K  OOy4YeHHI0  OHOJIOTruH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAULUNA PAa3BUTUS OHMOIOTHUECKOTO
3HaHHUA, TOTOBHOCTh U CHOCOOHOCTh OOYYalOUIMXCsS PYKOBOJACTBOBATHCS B CBOEH
JNEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa3oBaHus, HAJIUYUE DSKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS mpenmeTra «buonorusp JOCTUTaroTCs B
€IMHCTBE Y4YeOHONM U BOCHUTATENBbHOM JAESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMHA POCCUNCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT NpOLIECCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUS U
CaMOpAa3BUTHA, pPA3BUTUS BHYTPEHHEHW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY W IIPABOMNOPSAKY, YEIIOBEKY TPY/JA U CTApLIEMY IOKOJIEHUIO,
B3aMMHOTO YBaXKEHHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HAcleIuI0 U
TpaguUusM MHOTOHAlMOHAJIbHOro Hapoaa Poccuiickorn Penepanuu, NpUpoae U
OKpY XKarolen cpene.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JOJIKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3WIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PACHIMPEHUE KUIHEHHOTO
ONbITA U OMNbITA JIESITEIBHOCTH B IPOLECCE pealn3allii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK O0YYaIOIIErocsi Kak aKTHBHOT'O U

OTBETCTBEHHOTO YJ€HAa POCCUHUCKOro OOIIEeCTBa;



OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, YyBaKCHHE
3aKOHAa W IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEUICHWN yUeOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAaHUTApPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NAaTPUOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOoMl Kpal, CBOK PoauHy, CBOM S3BIK U KYJBTYpY,
IIPOLIOE U HACTOSAIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJIECHUE H
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00I1IEeCTBa;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POAUTEIISAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3cTeTUY€eCKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH];



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUSA KUBOW TPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBAa, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKON JTUIHOCTH;

S) ¢pusunyeckoro BocnuTaHUSA, (POPMHMPOBAHUA KYJILTYPbl 30POBbS H
IMOIMOHAIBHOIO 0J1aroNOJyYHUsi:

NOHMMaHUE W peaju3alus 370poBOro M Oe3omacHoro oOpasa >KU3HU
(3m0poBO€  TUTaHHWE, COOJIIOJIEHWE TUTMEHUYECKUX TIpaBUI M HOPM,
COQTAaHCUPOBAHHBIN PEXKUM 3aHIATHH © OTAbIXa, peryispHas (u3nvecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE I1EHHOCTH TMPaBWJI HHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3JOPOBHIO M KU3HH JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTUYECKOW W COIHMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

UHTEPEC K pa3InyHbIM cepaM NpodhecCHOHAIBHON AESTENHHOCTU, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymieid mnpodeccu U pearru30BbIBAThH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

AKOJIOTHYECKH IIE€JIECOO0pa3HOE OTHOIICHHE K NPHUPOAC KaK HCTOYHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB U OIIEHKM MX BO3MOXHBIX TOCJIECACTBUN s
OKpY>Kalollen Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX IMPOOJIeM W MyTeH HxX
pelIeHus;

CIIOCOOHOCTh HMCITOJIb30BaTh TMPUOOpETaeMble TMPU H3YYEHUU OUOJOTHUH
3HAHUSI W YMEHUS TMpPU PEHICHUH TpoOJieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJACHUS B TPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPAaBHOBECHS B DKOCHUCTEMAax, OXPaHY BHJIOB,
9KOCHCTEM, OHOChEpHI);



AKTUBHOE  HEINpUITHUE JIEUCTBUM, NPUHOCAIIMX Bpel  OKPYKaroLIEH
OPUPOAHON cpejie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJU4YUe PAa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIEITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUS MEKY JIFOJbMHU U IMO3HAHUS MUDPA;

NOHUMaHUe crnenu@ukd OWOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYXarollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodsaemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
obecrieyeHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh  PECypCHblE  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, NMOMCKA MyTEH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOoOeM U
ofOecrieueHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OMOJIOTMYECKUX 3HAHUU B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJs aHald3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHMsS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHus NpoOJieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTHU, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENbCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHsS ydueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMAa, Hay4yHbIH (haKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIOBaHHEe,  HAONIOJIEHHe, HM3MEpPEHUE, OKCIEPUMEHT U APYrux),
yHHUBepCcajbHble ydeOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHUKAaTHUBHBIC,

PEryJSITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥  COIHMAJbHOW KOMIIETEHIIMH OOydYalomuXcs, CIIOCOOHOCTh
o0yJaromuxcs UCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W  YHUBEpPCAJIbHBIC yYeOHBIE JCUCTBUS B
ITO3HABATEJILHOW M COIIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHET0 OOIIero
00pa3oBaHMsI TOJDKHBI OTPaXKaTh:

OBiaaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBLIMU
JIeHCTBUSIMM

1) 6a30Bble JJOrHYecKne JAeicTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cCMHTE3a, CPaBHEHHMS, KiIIacCU(pUKAIIUKA, 000OIICHUS), paCKPBIBAaTh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMHM TIOHSITHUSIMH ),

OTIpeNeNATh IETH JeATCTLHOCTH, 3a/laBas IMapaMeTphl M KPUTEPUH HUX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIBHOCTH C TIOCTABICHHBIMU TETISIMU;

WCITOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS JUIs 0OBSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIyKTUBHBIC, JEIyKTUBHBIC, IIO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYIIMPOBAThH BHIBOJIBI M 3aKIIIOUCHUS,

PUMCHSITh CXEMHO-MO/IETbHBIE CpeacTBa JUIST peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPAWMHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM ~ pa3peuieHus MpoOJieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

UCIOJb30BaTh pPa3jIMUHbIE BUABI JESATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3aHIH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dopMupoOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyJIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
JEeSITebHOCTH 1 )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJACHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJICHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHAIBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M IPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOIXOJbI U pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



uHGOPMAITUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUECKU OILICHUBATh
€€ JI0CTOBEPHOCTh U HENTPOTHUBOPEUUBOCTH;

(GopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otbope Oumosormueckoil WHMOpPMAIUK, HEOOXOIUMOM IJIsi BBITIOJHEHUS yUeOHBIX
3azay;

npuOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIIEHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosornyeckor uHbopmaru (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
OHOJOrMYecKod HH(pOpMalMe: MNPUMEHATh XHUMHYECKHE, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbI, a00peBHATYpy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMALMOHHON 0€30MTaCHOCTH JINYHOCTH.

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oOmenume:

OCYLIECTBJISATH KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCyXAaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMasora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOAJIbHbIE CPEACTBA OOIICHMS, NOHMMAaTh 3HAUYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aHUMOJICHCTBHSI, TTOHUMATh
HaAMEpEHUs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboThI MpU PEIICHUU OUOJIOTUYECKONU MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aUMOJICHCTBUS MPHU PELIeHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTUKY W METOJIbl COBMECTHBIX AEHCTBHM C y4éToM OOHIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YjieHa KOJUIEKTHBA;



NPUHUMATh [E€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJla M KaXXJOTO y4YaCTHHKA KOMAaH/bl B
001Ut pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHMBATh HAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIeM U UX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKMBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENbHYIO JESTEIBHOCTD, BBIABIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs TOpoOieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JIeNiaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  IIO3HABATENBbHON  pediieKCHUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX TMPOLIECCOB, HX PE3YyJIbTaTOB W
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU Jisl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLIECHHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJIbTaToOB
NEATENbHOCTH;

IpU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

IHPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo OuonOrMM Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielUpuyecKue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, MHTEPIPETALUU U
peo0pa3oBaHUI0 3HAHWM, BUBI JESITEIBLHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUN B Pa3jIMYHBIX y4E€OHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNIbTAaThl MPEACTABIICHBI TIO TOIaM 00YUYEHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTro mpeamera «buomorus» 6 10
KJacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
I'PAaMOTHOCTH Y€JIOBEKA JJIs PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMHUHOB M TOHSATHI:
XKU3Hb, KIJETKa, OpraHu3M, MeTadonu3M (oOMEeH BeEIIeCTB U IpeBpalleHue
SHEPTHM), TOMEOCTa3 (CAMOPETYJISIUs), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSI ), HACTEACTBEHHOCTh, K3MEHYHUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OWOJIOTMYECKUE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, IICHTpaJibHAs JOrMa MOJCKYJIsSpHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1ieHTpax MHOTOOOpa3usi u
IIPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. M. BaBuiosa), onpenensite rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIJIETh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOrMU: HAOIIOJECHUE U
OMMUCAHUE KUBBIX CHUCTEM, MPOLECCOB U SIBICHUH, OpraHu3alus WU MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOTYYEHHBIX



pE3yibTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX INOHATHH, TEOPHH W 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKe, (POTOCHUHTE3A,
IUTACTUYECKOTO W DJHEPreTUYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/0pOBbsl M 3J0POBbA
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHONU cpele, MOHMMaHUuE HEOOXOJMMOCTHM HCIHOJIb30BAaHUS JOCTHKEHUMN
COBPEMEHHOMU ounonoruu U OMOTEeXHOJNIOTHIA Uil  PalMOHAJIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHE pelaTh »JJEMEHTAPHbIE TE€HETUYECKUE 3aJadyd Ha MOHO- U
TUTHOpUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHHs HACIEAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJIHATh JIA0OpATOpHBIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

yMEHUE KPHUTHYECKHM OLEHUBATh M HUHTEPIPETHPOBATH HH(POPMALUIO
OHMOJIOTUYECKOTO COAEP)KAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(pOpMalLMU, HAYYHO-IIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHHI B OMOJIOTHUH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
WCIOJIb30BATh MOHATHITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHbIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IrPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHUM:
BUJI, TOMYJIALNS, TeHO(OHA, SBOIIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLINH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30oBaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCHCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, PEAYLEHThl, LENU MUTaHUs,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHHUE U3JIaraTb OHOJIOTHYECKHE TeOpuu (dBOJIIOIMOHHAs Teopus Y.
JlapBrUHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbl MU 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOrMU: HAOIIOJECHUE U
OMMUCAHUE KUBBIX CHUCTEM, MPOILECCOB U SIBICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYUYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB,
OMOT€OlIEHO30B U HKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpTraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHW3MBI, TIEPEeHOCA
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAX, AHTPOINOIEHHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH IMOJIYyUYCHHbIC 3HAHUS i1 OOBSICHEHUS OUOJOTHUYECKUX
MIPOLECCOB U SIBIICHUU, JJISl MPUHATUS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHHs 0e30MacHOCTH CBOETO 3/J0pPOBbS U 3JI0POBbS
OKPY>KaIOIIUX JIF0JIeH, COOJII0IeHUSI HOPM TPaMOTHOT'O TIOBEJCHUS B OKpYXKarolen
NPUPOJHON cpejie, MOHMMaHUE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUMN
COBPEMEHHOM OUOJIOTUH JIJISl PAllMOHATIBLHOTO MPUPOAOTIOIB30BaAHNUS;

yMEHHUE peliaTh dJeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTABISATh CXEMbI
NIEPEHOCA BEILIECTB U SHEPTUU B IKOCUCTEMAaX (L€ MUTaHUsA);

YMEHUE BBINOJHATH JIA0OpATOpHbIE M MpakTU4YecKue padoThl, COOIIOIATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOPMAIINK, HAYYHO-TIOMYJISPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMoIOrMYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KonnyectBo yacos
Ne HaumeHoBaHMe pa3aeiioB DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoiasbnsie | IlpakTnyeckue

/| ¥ TeM NPorpamMmsl Beero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
JKuBBIe cucTeMBI M UX
2 1 https://m.edsoo0.ru/5T7SVKFTX
OpraHu3aIHs

XUMHUYECKUH COCTaB U

3 8 1 https://m.edsoo.ru/YTLWWOIJEO

CTPOCHHUE KIIETKH

4 KuznenesTeabHOCTh KISTKU 6 https://m.edsoo.ru/MEETZ2D71
Pasmuoxxenue u

5 WHJIUBUYAJIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHU3MOB

HacnencrseHHOCTE U
6 a 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
U3MEHYMBOCTH OPraHU3MOB

Cenexuusi opraHu3MoB.

7 3 https://m.edsoo.ru/2EY34NEHR
OCHOBEI OMOTEXHOJIOTHUH
8 PesepBHOE BpeMst 1 https://m.edsoo.ru/FDBO8R36J]
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 ITIPOTPAMME



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

11 KITACC

HanmenoBanue KosmuecTBo yacos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3ae/ioB U TeEM Kourpoasnsie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NporpamMmMsbl padoThbI padoThbl
OBOJIIOIIMOHHAS
1 9 1 https://m.edsoo.ru/7F6R1ZROH
OuosoTHst
Bo3HukHOBEHUE U
2 pa3BUTHE )KU3HU HA 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emuie
Opranus
3 PrafsMut 1 5 1 https://m.edsoo.ru/XNFOD96AA
OKpY’KaroIas cpesa
CoobmecTBa u
4 3KOJIOTUYECKUE 9 https://m.edsoo.rt/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNQN
OBUIEE KOJIMYECTBO 14 0 25
YACOB I10 [TIPOT'PAMME '



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

INHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoangecTBo yacoB
Ne Hara DJIeKTpPOHHbIEe N (poBbIE
Tema ypoka KonrpoJubnsie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoTbI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
MeTtoab!l To3HaHuS JKUBOU
npuposl. [IpakTuaeckas
pabota Ne 1
2 «Hcnoap3oBaHne 1 0.5 https://m.edso0.ru/GAB23860W
pa3IMYHBIX METO/I0OB MPU
U3YYECHUU OMOJIOTHYECKHIX
00BEKTOBY
b
3 MOJOTHHACCKHE CHCTEMBL, 1 https://m.edso0.ru/A7VOYD215
MIPOLIECCHI U UX U3YyUYECHHE
XUMHYECKHUHU COCTaB KIETKH.
4 1 https://m.edsoo.rw/L17L.J590V
Bopa u MmuHepanbHbie cOnu
benku. Cocrtas u cTpoenue
5 - raB i cTpoett 1 https://m.edsoo.ru/V33INUWSW
0eJIKOB
DepMeHTBI —
OHOJIOTHYECKUE
KaTaJnu3aTophl.
JIaGopartopnas padora Ne 1
6 patop p 1 0.5 https://m.edsoo.ru/VBPPPBGCD

«3ydyeHune kaTaauTH4ecKon
aKTUBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WIN
KaTaJasbl)»



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

VYrineBonnl. JIunuael 1 https://m.edsoo.ru/OJ7NFITIS

HyxiienHOBBIE KACIIOTBI.

ATD 1 https://m.edsoo.ru/WOELRA9B3
Hcropus n metoast
HM3YYEHUS KIETKHU. 1 https://m.edsoo0.rw/ JIXQMJOGM3
Kinerounas teopus
Kirerka kak nenoctHas

1 https://m.edsoo.rt/XDCLRAF1Q

JKHnBasg CUCTEMa

CrtpoeHue 3yKapruoTHIECKON
kieTku. JlaboparopHas
paborta Ne 2 «M3yuenue
CTPOEHHUS KJIETOK PACTCHUH,
KHUBOTHBIX, TPHOOB U 1 0.5 https://m.edsoo.ru/KZ01WSLIY
OaKTepHii Mo MUKPOCKOIIOM
Ha TOTOBBIX
MHUKpOnpenaparax u ux
OTIMCaHHE

OOMeH BeLIECTB WA

1 https://m.edsoo0.ru/LOB313XYZ
MeTad0In3M
dotocunTes. XeMocHHTES 1 https://m.edsoo.ru/V882FDGSF
DHepreTuYecKkuii 0OMeH 1 https://m.edsoo.ru/T2LVIES3L

JKV3HEeHHBII UK KIETKU.
[enenne knetku. MuTos.

Jlaboparopuas pabota Ne 3
«HaOmronenne murosa B 1 0.5 https://m.edsoo.ru/COINPWLF4
KJIETKaX KOHYMKA KOpeIKa

JyKa Ha TOTOBBIX
MUKpOIIpenaparax»



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

buocunres 6enka. Peakius

16 https://m.edsoo.ru/540F4L77W
MaTpUYHOTO CHHTE3a
Tpancnsuus — OHMOCUHTE3

17 p t https://m.edsoo.rt/TFDKDDWWM
Oenka
Heknerounsie hpopmbl

18 https://m.edsoo0.ru/9PGSSFAJB
KU3HU — BUPYCHI
®opMbl pa3MHOKEHUS

19 https://m.edsoo.ru/2JL. XB4AOR
OpTraHU3MOB

20 Meiio3 https://m.edso0.ru/SNUXKO0X86
Ob6pa3zoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Ormo10TBOpPEHHE.

21 JlabopaTtopnas pabota Ne 4 0.5 https://m.edsoo0.ru/C29L.4DXBS
«3yuenue CTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
n aJpHOE pa3 e

22 FAMBRIYAIIEHOC pasputit https://m.edsoo.ru/MA4T8LSAD
OpTaHHU3MOB
I'enetnka — Hayka o

23 HACJIEJICTBEHHOCTH U https://m.edsoo.ru/HESOD768U
W3MEHYUBOCTH
3aKOHOMEPHOCTH
HaCJIeIOBaHUS MPU3HAKOB.

24 s PHSHAKOB https://m.edso0.ru/YYQSGIWI2
MounorubpumaHoe
CKpEIINBAHHE
Jurubpunxoe

25 CKpelIuBaHue. 3aKOH https://m.edsoo.ru/YSNANQG65V

HC3aBUCHUMOTI'O



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

HaCJI€AOBaHUs ITPU3HAKOB

26

CuernuieHHOe HacJIe10BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaToOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCILIUBAHHS Y PO30(HITBI
Ha TOTOBBIX
MHUKpOTIpernaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetuka nosma.
HacnenoBanue nmpu3HaKoB,
CLIEIUIEHHBIX C OJIOM

https://m.edsoo0.ru/3GYGV47YM

28

N3MeHunBOCTSD.
Henacnencrsennas
WU3MEHYUBOCTb.
JlaGopatopHas pabota Ne 6.
N3yuenue

MO IU(DUKAITIOHHOM
M3MEHYMBOCTH, IOCTPOEHUE
BapHalOHHOTO psijia U
BApUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3IMHUK2VV

29

Hacnencreennas
U3MEHYUBOCTb.
JlabopaTopHas pabota Ne 7.
«AHanmu3 MyTanun y
JPO30( MBI HA TOTOBBIX
MUKpOIIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'e”HeTHka yenoBeka

https://m.edsoo.ru/XU9SFS3GA



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

PesepBHBIil ypoK.
O0001IeHME 10 TEME

31 1 https://m.edsoo.ru/E2IXRS2EB
«HacnencrBeHHOCTE U
U3MEHYUBOCTH OPTaHU3MOBY
C

32 CIICKIIMA KaK Hayka H 1 https://m.edso0.ru/3128P31.98
TpoIIeCcC
Metonabl 1 fOCTHKEHUS

33 CEJICKIIUU PACTEHUH U 1 https://m.edsoo0.ru/JSK3Q6W0J
SKUBOTHBIX
b

34 HOTEXHOJIOTHA KaK OTpacih 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOCTBA

OBIIEE KOJIMYECTBO YACOB 14

[10 ITIPOT'PAMME



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

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpPOHHbBIEe N (ppoBBIE
n/n Tewa ypora Bcero Komrpoarusie | HMpaxririeciue u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

OBOJIIOLUS U METOMEI €6

1 1 https://m.edsoo.ru/6KWQIKBKU
U3y4EHUS
Hcropus pazsurus

2 npeacTaBiIeHUu 00 1 https://m.eds00.ru/0SWC47SSX
SBOJTIOLIMH

3 MUKpO3BOMIOLMS 1 https://m.edsoo.ru/TOFAUE4ZP
[Homynsaums xax
JJIeMEHTapHas eIuHUIA
BUJIA W SBOJIIOIIHH.

4 JlaboparopHuas pabota Ne 1 1 0.5 https://m.edso0.ru/D3UCLTSOF
«CpaBHeHME BUJIOB 110
Mop(hooruuecKkomy
KPUTEPUIO»
JIBroKy1Me CUIIbI

5 (a3memeHTapHbIC (PAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJIIOLIUA

6 Ectectaenmbiii otoop 1 ero 1 https://m.edsoo.ru/DY32BUDOO
(hopmbI
PesynpTaThl 3BOMIOLNN:
pUCIOCOOTIEHHOCTh

7 OpraHu3MOB U 1 0.5 https://m.edsoo.ru/WAJHSTLOB

BUJI000pa3oBaHUE.
JlabopaTtopHnast pabota Ne 2



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

«Omnucanune
MPUCTIOCOOTIEHHOCTH
opraHusMa u €€
OTHOCUTEIILHOTO XapaKTepa»

Hanpasnenns u mytu

3BOJJIIOIMH YCIOBCKaA

8 https://m.edsoo.ru/PI1FI0Y V3
MaKpPOIBOJIIOIUH

9 HeobpaTumocTs 3BOIIONINAN https://m.edsoo.ru/CLA9VCS1]
Hcropus sxu3Hu Ha 3emiie U

10 . https://m.edsoo.ru/MJYY IMVX7
METOJIbI €€ N3YUCHUS
['umoTe3sl MpoOUCXOKACHUS

11 https://m.edsoo.rt/EKNHXBOS2
JKA3HU Ha 3emiie
PasBurne xus3Hu Ha 3emiie

12 https://m.edsoo.ru/ECINSTF62
10 3paM U Mepruoaam
OCHOBHBIE ITAIbI DBOIIOINH
PaCTUTEIHLHOTO W )KUBOTHOTO
mupa. [IpakTrueckas padorta

13 Ne 1 «MI3yuenue 0.5 https://m.edso0.ru/7ZK1LYOSCT
HCKOIIaEMBIX OCTATKOB
pacTeHul 1 KUBOTHBIX B
KOJUIEKIIUAX
CoBpeMeHHas cucreMa

14 p https://m.eds00.ru/WSEXNI9YAK
OpPTraHUYECKOTO MUpPa
OBOJIOLHUS YEI0BEKA

15 H https://m.edsoo.ru/ADV3JERUE
(anTpomorenes)

BIDKYIIME CHIBI ((paKkTOPBI

16 A ym @ pb1) https://m.edsoo.ru/D7JZMBYPQ
aHTpOTOTeHe3a
OcCHOBHEBIE CcTaaNU

17 https://m.edsoo0.ru/14G19MQ4K



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

UYenoseueckue pacsl U

18 MPUPOIHBIC alanTalluu https://m.edsoo.ru/XL7QKC5PK
YyelioBeKa
Pe3epBHbIii ypoK.
O0001IeHME 110 TEME
19 https://m.edsoo.rt/R6L7VY2GB
«BO03HUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/K46KONS56I
21 Cpenet obuTanus https://m.edsoo.ru/DCOIEUICY
IKOJIOTHYECKHEe (DaKTOPBI
AbGuoTtuveckue (HaKTopsl.
JlaboparopHas padota Ne 3.
«Mopddonoruueckue
0COOEHHOCTH pacTeHui u3
22 Pa3HBIX MECT OOUTAHUSY. 0.5 https://m.edsoo.ru/G7NF3P1NM
JlabopaTtopHnas pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BHUTHE YEPESHKOB
KoJIeyca
23 bruotndeckue GakTopsr https://m.edsoo.ri/A6Z8MGNQR
DKOJIOTHYECKUE
XapaKTePUCTUKU
24 HOTLYIAILIH. HpaKTHi{eCKa’I 0.5 https://m.edsoo0.ru/X42J6 ABRN
pabota Ne 2 «ITomcuér
IJIOTHOCTH NOMYJISILAN
Pa3HBIX BUJOB PACTEHUID
25 Coobuectsa oprasu3smMos — https://m.eds00.ru/0T2K1PNGZ

OHOIIEHO3



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

DKOJIOTHYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/SILIRWZMR
(3KOCUCTEMBI)
OcHOBHBIE ITOKa3aTeIN
3KOCUCTEMBI.

27 DKOJIOTHYECKUE TUPAMUIBI. 1 https://m.eds00.ru/NSTEWOGPE
CBOMHCTBA DKOCHUCTEM.
Cykueccus

28 [IpupoHbIe 5KOCUCTEMBI 1 https://m.edsoo.ru/ WIDMMUBCS5
AHTpONOreHHbIE

29 p 1 https://m.edsoo.ru/WRS65U3WC
SKOCUCTEMBI
b epa — 0

30 mocgepa — riodanbias 1 https://m.eds00.ru/2X1VG5Q18
3KOCHUCTEMA 3EMITH
3aKOHOMEPHOCTH

31 p 1 https://m.edso0.ru/V5JT6B38Z
CyIIeCTBOBaHUS OMOChephl
YenoBeyecTBO B OMOC

32 FI0BEUCCTBO B GHOCHEpe 1 https://m.edsoo.rt/HXCDHPXDJ
3emin
Cocyl1ecTB

33 yi OBATHE HPHPOAST 1 https://m.eds00.ru/187G37606
M 4EJI0BEYECTBA
Pe3epBHBIit ypoOK.
O000111eHUE TEMBI

34 1 https://m.edsoo0.ru/SW5XCF3K6
«Coo0mecTBa 1
DKOJIOTUYECKUAE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 )5

I10 ITIPOTPAMME



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero odopasoBanusi

CdhopmupoBaHHOCTh 3HAHUH O MECTE W POJHM OHOJOTHU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oounonoruu; (PYHKIIMOHAIBHONW TPaMOTHOCTH YEJIOBEKa ISl pEelIeHUs

JKU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COJACpKaHUE OMOJOTUYECKUX TEPMUHOB U
TIOHSITUIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OMEeH BEIIECTB U
MpeBpalleHre JHEepPruM), TOoMeocTa3 (caMOperysiius), ypOBHEBas
OpraHu3aIMs KUBBIX CHCTEM, CAMOBOCIIPOU3BEIAEHUE (PETPOTYKIIHS),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC

YMmeHnune usznaraTb OMOJIOrMYECKHE TEOPUH (KJIETOUHAsl, XpPOMOCOMHAs,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.J. BaBuiiosa) u
y4eHus (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKIEHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunosa), onpenensiTh rpaHUIbl ©X TPUMEHUMOCTH K

JKHUBBIM CHUCTEMaM

YMeHue BIaAeTh METOJAMH HAyYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/leHNEe W OIMCAaHUE J>KUBBIX CHUCTEM, IPOIECCOB U SBICHUMU;
OpraHm3alus W MPOBEIEHUE OMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
UCCIICyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHUHU IMOJTYYCHHBIX pGSYJIBTaTOB)

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHEe BBIICNIATH CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KICTOK
MPOKAPUOT U OYKAPHUOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MpOIECCOB OOMEHa BEIIECTB W
MpeBpalleHus] PHEpruu B KIETKe, (OTOCHHTE3a, MIACTHYECKOIO H
DHEPreTHYecKoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meko3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, HWHANBUAYATHHOTO  Pa3BUTHUSA

opranusMa (OHTOT€HE3)




YMmenne IMPpUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsL 00BICHEHHUS

OMOJIOTUYECKUX TPOIECCOB U SBICHUM, IS MPUHATHSA MPAKTHUYECKUX
peleHHii B MOBCETHEBHOM KM3HM B LIEJSIX oOecrieueHHs 0€301MacHOCTH
CBOETO 3JI0POBbsI U 3/I0POBbsI OKPYKAIOIIUX JIOAEH, COOMIOEHNUS HOPM
TPAaMOTHOIO  IOBEJAEHUS B  OKpY>KArOLIEH

MIPUPOJHON  cpene;

IIOHHMMAaHHC H€O6XOHI/IMOCTI/I HCIIOJIb30BaHUA IIOCTI/DKeHI/If/’I

COBpeMCHHOﬁ Ouosorun W OHMOTEXHOJIOTHI AJid palMoOHAaJIbHOT'O

MpUpPOAOITIOJIb30BaAHUA

YMeHue pemath 3J€MEHTAapHble T'€HETHMUECKHE 3a/Jauyd Ha MOHO- U
JTUTHOPUIHOE CKpENIMBaHUE, CIEIJICHHOE HACJIEeIOBAaHHUE, COCTABIIATH
CXEMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JUIA MMpEaACKa3saHuA

HACJICAOBaHUA IIPU3HAKOB Y OPTaHHU3MOB

YMeHue BBINONHATH J1a0OpaTOpHblE W MpPaKTHYECKHe padoThl,

coOmonaTh mNpaBuiaa npu padboTe ¢ ydeOHBIM U JTabOpPaTOPHBIM

o0opyaoBaHueM

YMeHHe KpUTHUYECKH OLIEHUBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTHMUECKOTO COJIEp)KaHUS, BKITFOYAOIIYIO TICEBJIOHAYYHbIC 3HAHUS
13 pasnuyHbIX UCTOYHHKOB (CMMU, HaydHO-TIOMYJIApHBIE MaTepUaIb);
OTUYCCKUE AaCIICKTBI COBPEMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,

MCIHUIMHC, OMOTEXHOJIOTHH

10

YMeHue co3iaBath COOCTBCHHBIE TUCHbMEHHBIC U YCTHBIE COOOIICHMUS,
000011251 OMOTOTUYECKYI0O HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSITHUHBIN arrapar ouoaoruu

11 KUIACC

Kon
MPoOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero oopasoBanusi

CdhopmupoBaHHOCTh 3HAHUH O MECTe W POJH OUOJOTHU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS;, O
BKJIA/IC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
ounonornu; (HyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COACp)KaHUE OMOJOTUYECKUX TEPMUHOB U

MOHSTHH: BUJ, HOIYJIAIUA, FeHO(bOHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIbI




(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa30BaHue, HKOJIOTHYECKHE (baxTopsl, IKOCHCTEMA,
MPOIYLIEHTHI, KOHCYMEHTHI, pPEeIYLEHTHI, enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMKia, OMOoreorieHo3, onochepa

YMeHue uznaraTb OMOJIOTHUECKUE TeOpUHu (IBOMIOLMOHHASA Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHs  HSBOJIOIMH),  3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K.M. Bapa, yepenoBanus
IJIaBHBIX HampasieHud u nmyrtei spomonuu A.H. CeBepiiosa, yueHus o
ouochepe B.M. Bepuaackoro), ompenensTb ~ TpPaHUIBI  HX

MPUMCHUMOCTH K )KUBBIM CUCTCMaM

VYMeHue BiageTb METOdaMH HAay4YHOro IIO3HAHUSA B Ouoyioruu
(Ha6J’IIOI[€HI/Ie U OIIMCAHUEC JKUBBIX CHCTEM, IIPOLECCOB H ﬂBJ'ICHHfI;
opraHu3anmns n IMPOBCACHUC OMOJIOTMYSCKOTO OKCIICPUMCHTA,
BBIIBMKCHHUC THUIIOTEC3BI, BBISIBJICHUC 3aBHUCHUMOCTH MCXKIAY
HUCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ N 3aKOHOB; YMCHHUC

JCJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?,an)TaTOB)

YMmeHne BBIJICIIATh CyIIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJIOTMYECKUX  OOBEKTOB: BHJOB, MOMYJSIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  DKOCHUCTEM;
0COOCHHOCTH MIPOIIECCOB HACJIEICTBEHHOU W3MEHUYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUsA, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJIOTMYECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepPeHoca BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOTCHHBIX
U3MEHEHHI B 9KOCHUCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEIECTB U

OMOre0OXUMHYECKHUX IUKJIOB B Onochepe

YMeHue [OpUMEHSATh IOJNy4YEHHble 3HaHUS A OOBSICHEHUS
OMOJIOTMYECKUX HPOLECCOB U ABJICHUM, Ul MPUHATHA MPAKTHUYECKUX
peIIeHHId B TOBCETHEBHOMN KHM3HM B LIEJSIX 00ecTieueHHst 0€301MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOIIUX JFOAEH, COOMIOCHNS HOPM
IPaMOTHOTO  TIOBEJEHUS B  OKPYJKAIOLIEH MNPUPOAHOM  Cpexc;
IIOHMMAaHHE HE00X0IMMOCTH HCIIOJI30BAHUSA JOCTHKEHUHN

COBpeMeHHOI\/JI ouomoruu A paliMOHaJIbHOI'O NPHUPOAO0IIOJIb30BaAHUA

VYmenue peiiaTtb 3JICMCHTAPHBIC OHOJ0ruYeCKUe 3aga4u, COCTaBJIATHb

CXEMBbI [IEpEHOCA BELIECTB M SHEPTUU B IKOCHCTEMaX (LI€NU MUTAHUSA)

YMeHHe BBINOJHATH JIaOpaTOpHbIE U MpaKTUYECKUEe padoThl,
coOmonaTh TpaBuia Tpu paboTe ¢ ydeOHBIM W JaOOpPaTOPHBIM

o0opyaoBaHruEM




YMeHne KpUTHUECKHU OLEHUBATh W HWHTEPIPETHUPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEePKaHMsI, BKIFOYAIOUTYIO TICEBIOHAYYHbIC 3HAHHS

U3 pasnuuHbIX UcTouyHNKOB (CMU, Hay4dHO-TIOMYJIsIpHBIE MaTepHabl);

’ paccMaTpuBaTh ri100abHbIC IKOJIOTHYECKUE poOIeMBbI
COBPEMEHHOCTH, (POPMHPOBATH 10 OTHONICHHIO K HUM COOCTBEHHYIO
0037015120)
YMeHue co3maBaTh COOCTBEHHBIC MHUCHbMEHHBIE U YCTHBIE COOOIICHMSI,
10 000011251 OMOTOTUIECKYI0O HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUNHBIN arnrmapar Onoorun




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepKAHUSA

buonorus xak Hayka

1.1

buonoruss — nayka o xuBoil mnpupone. Ponp Ouonornn B (popmMHpOBaHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUIECKUX HAYK

1.2

Metoapl TMO3HAHHS KUBON TPHUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIUPOBAHKUE, CTAaTUCTUYECKas oO0paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI U MX opraHu3anus

2.1

XKussie cucremsl (OMOCHCTEMBI) Kak NpenMeT u3ydeHus Ouonoruu. CBoiicTBa

O6uocucTeM U UX pa3HooOpasue

2.2

YpoBHM OpraHu3ali OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKHH, KICTOYHBIH,

OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrocepHbIit

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMHAYECKUA COCTaB KIETKM. XUMHUUYECKHUE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHUKpOJJIEMEHTBI. Boma u MuHepanbHble BemecrBa. @DOyHKIMU BOABI U

MUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepkanue ocMoTryeckoro 0aisaHca

3.2

benku. CoctaB u crpoeHue OeTKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnumble ¥ 3aMEHHMbBIE AMHHOKHUCIOTBI. AMHMHOKHMCIIOTHBIM COCTAB.
YPOBHU CTPYKTYphI OCITKOBOW MOJIEKYIBI (MIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYEeCKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

depMmeHTH — OMonornyeckne karanuzatopbl. CTpoeHHe (hepMeHTa: aKTUBHBINA
1eHTp, cyocrtparHas cnerupuaHocTh. Kodepmentsl. Burtamunbl. OTingus

(pepMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpOB

33

VYrneBoabl: MOHOcaxapuabl (TIH0K03a, prubo3a U Ae30KCUprubo03a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHCAaXapuabl (Kpaxmai, TJIMKOTEH, IEeJUII003a).
buonoruyeckue GyHKINHU YIIIEBOJIOB.

Jlunuael:  TpUrIMUOEpUAbl,  crepounbl,  Gocdonunuasl.  ['mapodunsHO-
ruapodoOHbIe cBoiicTBa. buonormueckue ¢yHkmum smnuaoB. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxneunosbie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kuciot. Crpoenne u ¢(ynkmuu JIHK. Ctpoenne m ¢dynkmuum PHK. ATO:

CTpoeHue U (PyHKIHH

3.5

[wutonorust — Hayka o kierke. Kierounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Krnerka xak nenoctHas xuBasi cucreMa. OOmIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapykHasi MemOpana, monekynsl JJHK kak reHernyeckwii ammapaT, cuctema

cuHTe3a Oelika

3.7

Tumbl KJIETOK: dyKapuoTH4ecKas U mpokapuorndeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckon  kinerku. Kierounas crtenka Oaxtepuil.  CtpoeHue
9YKApUOTHYECKON KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIbHOM, >KUBOTHOM M

IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBhI KIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAJIMKC, HX
¢yskumu. [lnazmatuueckas memOpaHa, e€ cBoiicTBa U ¢pyHkMHU. Lluromnnazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIBl KIETKH: DHIOIUIa3MaTHUYECKas CETh
(OIIC), ammapat ['ombmku, au3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKH:
MUTOXOHJIPUH, TUIACTUABL [IpOMCXOXKIACHHE MHUTOXOHIAPUNA M TUIACTHA. Bumbl
miactug. HemeMmOpaHHbIE OpraHoWibI KIETKUA: PUOOCOMBI, KJIETOYHBIA IICHTP,

PECCHUYKHU, KTYTHKH. ¢)YHKI_[PIH OpPraHoON 0B KJICTKH. Bxrouenus

3.9

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue sapa: siaepHas 000J0uKa,

KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILKO. XpOMOCOMBI

3.10

TpaHcnopT BEMIECTB B KIIETKE

>KI/I3HGI[CSITCJIBHOCTB KIJIICTKH

4.1

OOMeH BemIecTB, WJIM METa0OoIM3M. ACCUMIIISAIMS (IUIACTUYECKUH OOMEH) U
TUCCUMIJISALNS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI E€IMHOTO IMpollecca
MeTabonmu3ma. Turbl oOMeHa BelIecTB: aBTOTPO(GHBIA U TeTepoTpodHBbIiA. Pob

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KJIETKE

4.2

®orocunte3. CBetoBas U TeMHOBasi ¢a3bl PpoTocunresa. Peakuuu dorocuHTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaUeHHWE (POTOCHHTE3a ISl KU3HU Ha 3emile.
Brusinue ycnoBuii cpeiapl Ha (OTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
IIPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUMN.

XeMocHHTe3. XEMOCHHTE3HpYIoIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a JUIs

JKA3HU Ha 3eMiie

4.3

OHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIECTB, BbIACTICHHE U
aKKyMYyJIIDOBaHME OJHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KucioponHoe OKuCII€HUE, WIH KJIETOYHOE

apixanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 OOMEHa

4.4

Peakiun marpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peannzanums

TeHEeTHYSCKOM I/IH(I)OpMaI_II/II/I B KieTKe. I'eHeTHYecKHMl KOJ M €ro CBOMCTBA.




Tpanckpunius — matpuunslii cuate3 PHK. Tpaucmsiuust — 6uocuntes Oenka.

KoaupoBanue amuHokuCca0T. Posib pubocom B OnocuHTe3e Oeka

4.5

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopust otkpeitus BupycoB (.U.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIHHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHHd, JXKMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[IpodunakTrka pacnpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA

Pa3zmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

5.1

Kierouynslii 1MKI, WIM >KU3HEHHBIM LMK KieTku. MHTepdaza u mMuTo3s.
[Ipoueccel, npotekatonye B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBI Habop — KapHOTHIL
JIMMIIONAHBIA W TaljIOWJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMaTHUBIL.
[luTosornyeckne OCHOBBI PA3MHOKEHUSI W HHIUBUIAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinetku — wmuto3. Craaum murosza. Ilpouecchl, nmpoucxondiue Ha

Pa3HbIX CTaAUAX MUTO34A. buonorudeckuii CMBICII MUTO3a

52

@opMbl pa3MHOXKEHHsSI OpPraHU3MOB: Oecrmoioe W mojoBoe. Bunmel Oecrnoioro
pa3sMHOXEHHUsS: JelieHHe HaJBOe, IIOYKOBAHHWE OJHO- ¥ MHOTOKJIETOUYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAUYCHUEC I CCIICKINN
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ITonoBoe pa3MHOXEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Metios. Cramuum wmeitoza. [lporecchl, NpoOUCXOAAIIME Ha CTaaAUiIX Meio3a.
IloBenenne xpomocom B Meiosze. Kpoccunrosep. buonornueckuii cmbici U

3HAUCHHUE Meiio3a

5.4

I'amerorenes — mporiecc 00pa3oBaHMsI MOJTOBBIX KJIETOK y KUBOTHBIX. [lo10BBIE
JKeJe3bl: CEMEHHUKH U AUYHUKU. OOpa3oBaHHE M PAa3BUTHUE TMOJIOBBIX KIETOK —
rameT (CrepMaTo30uI, SUIEKIETKA) — crepMaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

5.5

NunuBunyansHOoe  pa3BuTHEe  (OHTOTeHE3).  OMOpPHOHAJIBLHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHUOHATBEHOTO PA3BUTHUS Y MTO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyisnus, opraHorere3. [loctamOpuonansHoe pa3Butue. TuIbl
MOCTAIMOPHOHAIILHOTO PAa3BUTHSA: MPSIMOE, HENpsMoe (JMYUHOYHOE). BriusiHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CLIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHU,

CTaJluu pa3sBUTHUA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3mMoB




6.1

[Ipenmer u 3agaun reHeTuku. Mcropust pa3BuTHs TeHETUKU. BKian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeETonbl T'eHETUKU
(rubpuI0IOTHYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUI ).
OcHOBHBIE TeHETHYECKUE NOHATHA. [ eHeTHYeCcKass CUMBOJIMKA, HCIIOJIb3yeMas B

cXemax CKpEeIIMBAHUI

6.2

3aKOHOMEPHOCTH HACJIeIOBaHUs IPU3HAKOB, ycCTaHOBJIEHHbIe I'. Menaenem.
MonorubpuaHoe CKpenMBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHus. [IpaBuwiio JTOMUHUpPOBaHUSA. 3aKOH pAaCHICTUICHHUS TPU3HAKOB.
I'mnoresa unctoTel ramer. [lonHoe U HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPU3HAKOB.
[{uToreHeTH4YEeCKNEe OCHOBBI JTUTHOPUIIHOTO CKPEIIMBAHUS. AHAIM3UPYIOIICe
ckpemyBaHue.  lcnonp3oBaHue — aHANM3HUPYIOIIETO  CKpEIIMBAHUS  JUIS

OIIPECACIICHUS I'CHOTUIIA ocobu

6.3

CuernieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mo cuemjieHHOMY
Hacle0OBaHUIO TIeHoB. HapymieHwe cuoeruieHuss TeHOB B pe3yJbTaTe
KpOCCUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe Mojia. AYTOCOMBI M TIOJIOBbIE
XxpomocoMbl. ['oMorameTHele M TrereporamMeTHble opraHusmel. HacnemoBanue

IIPU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACJIEICTBEHHAs U HACIIEICTBEHHAs.
Pone  cpenpl B HEHACIEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTepPHUCTHKA
MOIU(UKAIIMOHHOW W3MEHYMBOCTH. BapHWalmoHHBIA psig W BapHalMOHHAS
kpuBasd. Hopma peaknum npusHaka. KoandecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCAKIINH. CsolicTBa MO,Z[I/I(I)I/IKaI_II/IOHHOI\/’I HU3MCHYUBOCTH

6.5

HacnenctBenHasi, WM TEHOTHUIHMYECKas, W3MEHUYMBOCTh. KoMOuMHaATHBHAs
M3MEHYMBOCTh. MeH03 M TOJOBOM TpolecCc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalMOHHasi W3MEHYHMBOCTh. Kiaccudukamus MyTaImii:
TE€HHbIE XPOMOCOMHBIE, FEHOMHbIE. HacToTa U MpUYUHBI MyTaluil. MyTareHHbie
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YeJ0BeKa: reHEealOrn4ecKuu, OJIM3HELIOBBII, LHUTOT€HETUUECKU,
OMOXMMUYECKHM, MOJCKYJSIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpeACIICHHUE
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio IIl[P-ananu3a. HacnencrBenHble 3a00jieBaHUs 4YEIOBEKA: T'€HHBIC
0071e3HU, 0OJIe3HU C HACIEACTBEHHOW MPEeapacioyioKEHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbIE MyTauuu. [IpuUHIMIBI 310pOBOTO




O6p338, KHU3HHU, JHArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I N JICUCHHS T CHETHUYCCKUX
Oone3nell. MenMKO-rTeHeTHYEeCKOe KOHCYJIBTHPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH T'CHCTUYICCKUX 3a00JIeBaHUI YeJIOBEKa

Cenexiust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHUI

7.1

Cenekiusi KaKk Hayka W TpolEcC. 3apOoXKICHUE CENeKUUU U JOMECTHUKAIIMSL.
VYuenue H.M. BaBunoBa o0 1eHTpax TMPOUCXOXKICHUS M MHOT000pasus
KyJbTYPHBIX pacTeHui. LIeHTpBl MPOUCXOXKIACHMS TOMAIIHUX >KMBOTHBIX. CopT,

Opo/Ia, MTaMM

7.2

CoBpeMeHHbIE METOBI CENEKIMH. MacCOBBIM M WHAMBUAYAIbHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUd M KHUBOTHbIX. OleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBanue — WHOpuAWHT. Yuctas nuHUsS. CKpelMBaHWE YHUCTBHIX JIMHUH.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOE CKpellBaHUe — ayTOPUAMHT.
Otnanénnas tuOpugmszanmuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJYyYECHUE MOMUIIIONAOB. JlOCTHKEHUS CEJEKIHMH PACTEHUM, >KHUBOTHBIX M

MHUKpPOOPTraHNU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKeHepus. OTarbl
coznanust pekomOunanTHoi JIHK wu TpaHcreHneix opranu3moB. Kiertounas
nwxeHepus.  Kierounele  KyJabTypbl. MEKpPOKJIOHAJIBHOE  PAa3MHOKEHUE
pactrenuii. KinoHupoBaHHE BBICOKONPOIYKTHBHBIX  CEJIbCKOXO03IMCTBEHHBIX
OpraHM3MOB. OJKoOJIOTMYeCKHe U 3tudeckue mnpobdiembl. MO — reHermuecku

MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

OBOJIIOIIMOHHAS OMOJIOTUA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHHU.

CeuzetenscTBa  3BONIONMH.  [lajeoHTONMOrMYECKHe:  TOCIEI0BATEIHEHOCTD
IIOABJICHUS BHIOB B MMaJICOHTOJIOTHYECKOM JICTOIMHMCH, TCPEXOAHBIC (1)OpMBI.
buoreorpaduueckue: cxoncrBo u pasnuuue ¢ayH U GIOp MaTrepukoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJICTBA U PA3INYHS SIMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTHYHBIE,
PYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHW3MOB HACIICJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX ITyTeH Yy BCeX

OpraHn3MOB




1.2

OpomorimonHass  Teopuss Y. [lapsuna. IIpennocbuiku — BO3HUKHOBEHHS
JapBUHU3MaA. JI[BWXKYIME CHJIBI 3BONIOUMU BHIOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOKEHHE MPU OIPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAs U3MEHYUBOCTb,

6opb0a 3a CyIlIeCTBOBaHHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Tteopust s3Bomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

MuxkposBosntonus. [Tonmysiinus kKak eIMHUIA BUAAQ U YBOJTIOLIHHI

1.4

JBuxyume cuibl ((pakTopbl) SBONIONMH BUIOB B Hpupoje. MyTalunOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHbIE BOJHBI U Jpeid
reHoB. M3onsauus u murpauus. EctecTBeHHBI 0TOOp — HampaBIstoLMi GakTop
3BOMIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yibTar 3Bosonuu. [Ipumepsl
npUcrocoOIeHnuit y opranu3MoB. ApoMopdo3bl U HAHOAANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OCHOBHbIE (OpPMBI BU1000pa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

MaKp03BOJHOLII/IH. CDOpMBI 9BOJIIOIIMH: (I)I/IJ'IeTI/I‘ICCKaSI, JAUBCPICHTHA,

KOHBEpreHTHas, napamienbHas. HeoOpaTtumocTs 3Bosonun

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHble TIpeACTaBIEHUS O 3apOKACHMM KU3HM. HaydHble runoressl
BO3HUKHOBEHHUS JKU3HM Ha 3emye: abHoreHe3 M NaHCIepMus. XUMHUYEcKas
ABOJIIOLMS. ODKCIIEPUMEHTAIBHOE MOATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
Havaneubie sTansl Ouonoruyeckoil sBomronuu. ['unoresa PHK-mupa. IlepBoie

KJICTKU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emuie mo spam u nepuojam. Karapxeil. Apxelickas u
nmporepo3oiickas dpel. I[lameosolickas 3pa W €€ mNepHOAbl: KEMOPUKCKHM,
OPJIOBUKCKWW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHbIM, MEPMCKHI.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHozoiickass 2pa u €€ mnepuoabl:  MAJIEOrCHOBBIA,  HEOrC€HOBBIM,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIUMaTa M TE€OJOTMYECKHX MPOLECCOB.
OCHOBHBIE ATAITBI YBOJIIOIUN PACTHTEIBHOTO M XUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHui M KUBOTHBIX. [losiBIEHMe, pacuBET M BBIMUpPAHUE TPYII >KUBBIX

OpraHu3MOB
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Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBoouud. OCHOBHbIE

CUCTCMATUYCCKUC I'PYHIIBI OPTaHNU3MOB
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:‘)BOJ'IIOI_[I/IH YCJIOBCKaA. AHTpOHOJIOFI/IH KaK HaykKa. PazButue Hpe,I[CTaBJ'IeHI/Iﬁ (¢}

MPOUCXOKIACHUN YCJIOBCKA. MeTtoapl HN3YUCHUSA AaHTPOIIOICHE3Aa. CXOI[CTBa n




pa3nuyus 4eloBeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE MOJI0XKEHHE YEIO0BEKa.
JBmwxymue cuibl (pakTopsl) aHTponorenesa. HacneacTBeHHass U3MEHYMBOCTD U
€CTeCTBeHHbII 0TOOop. OOlIecTBEHHBIH 00pa3 >KW3HU, W3TOTOBJIEHHE OPYIUil

TPyAa, MBIIIICHUE, PeYb

2.5

OcCHOBHBIE CTaAVM ¥ BETBH JBOJIOLUU YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenslid, YemoBek mnpsMoxondmui, YenoBek HeaHAEpTAIbCcKuM, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMSA, 00JacTb

pacrpocTpaHeHHsl, 00bEM TOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONEOUIHAs (€Bpa3uiickas),
HErpo-aBCTPaJIOUAHAS (3KBaTOpuUanbHas), MOHTOJIOUIHAS (a3uarcko-
amepukaHckas). UepTbl MpUcocoOIeHHOCTH MPEICTaBUTENIEH YETIOBEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHMUA. EnuHCTBO 4Yea0BeUeCKUX pac. KpI/ITI/IKa pacusma

OpranusMsbl 4 OKpyJKarolias cpeaa

3.1

OKojorus Kak Hayka. 3aJaud M paslenbl 3KOJOTruu. MeTolbl IKOJIOIMYECKUX
UCclieIoBaHUM. DKosorndeckoe MupoBo33peHue. Cpenbl 0OUTaHUs OpPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue  ¢axktopsl.  Knaccudukanms — 3Komoruyeckux — (GakTopoB:
abuoTuyeckue, OMOTHYECKHE M aHTpOINOreHHble. JlelcTBHE HKOJIOTMYECKUX

(bakTOpOB Ha OPraHU3MbI

3.3

AbGunoTtnueckue (akTopbl: CBET, TeMIeparypa, BIaKHOCTb. (DOTONEPUOIU3M.
[TpucnocoOneHnss OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (haKTOPOB.

buonornueckue PUTMBI
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buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJEHCTBHUNA: KOHKYpPEHIIMS,
XMUIHUYECTBO, Mapa3uTU3M, MYTyalau3M, KOMMEHCAIU3M (Haxj1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCANIM3M, HelTpasu3M. 3HaueHHe  OMOTHYECKHX

B3alMOJEHCTBUI ISl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPUCTUKHU IOIMYJIAIH. OcHoOBHBIC II0Ka3aTcIn
NnomnyJjsiquu: 4YUCJICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCEPTHOCTb, HIPHUPOCT,

Murpanus. JJMHaM1Ka YUCIEHHOCTH MOYJIALMY U €€ peryJssinus

COO6HICCTB21 " 3KOJIOTMYCCKUC CUCTCMBI

4.1

CoobmiecTBOo oOpraHn3MoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHIOBas,
HOpPOCTPaHCTBEHHAs, Tpoduueckas (muieBas). Buabl-nomuHanTbl. CBsi3u B

OHOIIEHO3E

4.2

Okonornyeckne cucreMbl  (9kocucrtemsl). [lonstme 00 dKkocucreme U




ouoreoreHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BeIECTB U NOTOK HEPTUU B IKOCHCTEME.
Tpoduyeckue (mMieBble) YpOBHU OHKOCHUCTeMBbI. [luiieBble miemu H CeTu.
OcHOBHBIE TIOKa3aTeNIM HKOCUCTEMBI: OHOMacca, MPOAYKIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBONCTBAa 3KOCUCTEM:

yCTOfI‘lPIBOCTL, cCaMoperyJsalusa, pa3BUTUC. CYKI_ICCCI/IH
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[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WU
LIMPOKOJINCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH dkocucteM. CoxpaHeHUe

OMOJIOTUYECKOT0 Pa3HOOOpa3us Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o Ouocdepe. ['panurisl, coctaB U CTpyKTypa
o6uochepsl. XKupoe BemecTtBo U ero ¢(yHkuuu. OcobeHHOCTH OHOchepsl Kak
ri00anpbHOM 3KOcHCTEeMbl. JIMHAMMYECKOe paBHOBECHE U oOOpaTHasi CBs3b B
ouochepe. KpyroBopoTsl BemiecTB M OHOr€OXMMUYECKHE LUKIBI 3JIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emin. AHTPONOTEHHBbIE HM3MEHEHUs B Ouocdepe.
['mobanpHBIE YKOIOTUYECKUE TTPOOIEMBI.
OcHOBa  palMOHAIBHOTO YIpABJIECHUS MPUPOAHBIMU pPECypcaMH U HUX

HUCIIOJB30BaHUC. ]_—[OCTI/I)KCHI/I?{ OMOJIOTUHU U OXpaHa MpUupoabI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



