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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTMU TEOPETHUYECKYI0 OCHOBY JJisi
OTpeieNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COJECp)KAHUS Y4eOHOTO MpeamMera
«buonorusn»  cocraBwiaM: KoHUenTyaneHble mnojoxeHus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHWs, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHHUST 00 OOIIUX HENIX U
NPUHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
oOmero oOpa3oBanusi B Poccuiickoil ®enepanuu, a TakXKe IOJOKEHUS O
cneruduke OMoIoruy, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECTICUeHUN
CYILLECTBOBaHMsI uejoBeueckoro ooduiectBa. CoriacHO Ha3BAHHBIM IOJIOKEHUSIM,
orpe/iereHbl OCHOBHBIE (DYHKIIMHM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouojorud Ja€T TMPEACTABICHHE O LEsAx, 00 oOuen
cTpaternu OOy4YeHUsS, BOCHHUTAHUSA M PA3BUTUS OOYYAIOMIMXCS CpeICTBaMU
yuebHoro mnpeamera «buonorus», omnpenenaseT o00sf3aTenbHOE MPEeIMETHOE
colepKaHue, €ro CTPYKTypy, pachpeaelieHne 1o paszieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIIEA0BATEIHHOCTh U3YUEHHUSI y9eOHOT0 MaTepuana ¢ yu4éToMm
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKH 00pa30BaTEIBHOTO
poI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOInXCS.

B nporpamme mno OuoNOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOU
NEeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolmUXCcs MO OCBOCHUIO COJIEPKAHUS
OMOJI0THYECKOTO 00pa30BaHMS.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbI ypOBEHb) pealn30BaH
OPUHIIMI MPEEMCTBEHHOCTH B M3yY€HUM OHoOJoruu, Onarojgaps ueMy B Hel
IpOCMaTPUBACTCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpase >XKU3HU U OEPEKHBIM OTHOIIEHWEM K OKpY’Kalollleld 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 OHMOJIOTHH yJIEJICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCIe: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUI 4YENOBEKA, MEIMKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpYXKAIOIIEeH NPUPOTHOM Cpene, aHaau3a
BIIMSIHUST XO3SMCTBEHHOW JAESITENbHOCTH 4YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJHON HAIPaBJIE€HHOCTU
yueOHoro npeamera «buosorus» MpoJUKTOBaHO HEOOXOIUMOCTBIO OOecreueHus



YCIIOBUM JUIsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KOTOpasi Impeanojaraer (QopMuUpoBaHHE Yy  OO0ydarOIIUXCA
CIIOCOOHOCTH aJanTUPOBAaThCA K M3MEHEHHSIM JWHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (GpopMUpOBaHUE y OOyYarOUIUXCS TPEICTABICHUNA O
HayYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O KMBOW MpUpOJE, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OpPraHM3allMM W JBOJIOLHH, CO3MAET
yCIOBHUSI  JJIsi:  TO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOJIBLI,  (POPMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO W Oe3omacHoro obpasa
KU3HH, IKOJIOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIICHUSI K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bbonbiioe 3naueHne OMOIOTHS UMEET TaKXKe JJIsl PEIICHUS] BOCTIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHMs,  COLHUAIU3AINH
oOyuaroruxcsi. M3ydyenue Guonoruu odecreuynBaeT ycinoBus 1Jisi GOPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HMH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYyIbTYpBI, CIOCOOCTBYET HMHTETPAllMd OMOJOTHYECKHX 3HAHUHU C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpEeIHA3HAYCHUH Y4YEOHOTO MpeaMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpY H
CTPYKTYpUPOBAHUIO €T0 COACpXKaHWs, TMPEACTaBICHHOTO B MpOTpamMme IO
ouosoruu.

Ot6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIHUN KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOPBIM O0y4aroIuecs: JOJDKHbI OCBOUTH 3HAHUS W YMEHHS, 3HAUYHMMBIE JIJIs
dbopmupoBaHus O0OIIEH KyJbTYphbl, ONpPEACNSIONIME aJCKBaTHOE IOBEJACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKol aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM J1Jisi (pOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHpa U
[ICHHOCTHBIX  OpPWEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OHOJIOTrNYECKOro 00pa30BAHMSL.

CtpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOrO MaTepualia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOSHHOCTSX JKUBOHM MPHUPOMBI, O €€ YPOBHEBOW OpraHU3aIuy U
ABOJIIONIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeameTa «buomorusy»
BBIJICJICHBI CIICTYIONINE COAepKaTeNnbHble TUHUN: «bruonorus kak Hayka. MeTomapl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonorumdeckas cucremay, «OpraHusM Kak



ouosnoruyeckas cucreman, «CucreMa M MHOTO0OOpasve OpraHuYeCKOro MHUPAY,
«IBONIOLUSA KUBOU IPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

enp wm3zyueHust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNIaJICHHEC  OOYYAIOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpraHu3allii > KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHue yMEHUn
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOH TIPUPOBI U PEIICHUS Pa3INIHBIX )KU3HCHHBIX MPOOJIEM.

JlocTwkeHue 1ienu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6azoBoM
ypOBHE 00ecTieunBaeTCs PEIICHUEM CIISAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHWUW O OHMOJOTUYECKUX TEOPHUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3ax, MPaBUIIax, CIyKalluX OCHOBOM
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHMS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMUXCS IMO3HABATENbHBIX, HWHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B TIPOIECCE aHajdu3a JaHHBIX O MyTSIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3TJIIIOB, WIAEH M TOIXOMOB K M3YUYCHHUIO JKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHU3AINN;

CTaHOBJICHHE Yy oOydaroummxcsi oOmeil KyJnbTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW TPHUPOJALI HA OCHOBAaHWUW 3HAHWW W OMbBITA, MOJYYCHHBIX TPHU
U3y4eHUN OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JAESITENbHOCTH YeJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM IIPHU NIPOBEJICHUN OMOJIOTMUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU [JIs TOBBIIEHUS YPOBHS
AKOJIOTHYCCKOHN KyIbTYPBI, IUIsl POPMUPOBAHUS HAYTHOTO MUPOBO33PCHUS,

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLCHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJIEHHUE Mep NPOPHUIAKTUKA
3a0o0sieBaHUM.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHbBIE TIPEIMETHI.



Jyist u3ydenusi OM0JI0TuM Ha 6a30BOM YPOBHE CpPEHETO 0011ero 00pa3oBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hepento).



COJEPXAHUME OBYUYEHUA
10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HaykKamu, pusiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIaccupUKamms, MOJCTUPOBAHNE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KMBOM MPUPOJIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMYHBIX METOIOB MpHU
W3YUYECHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

XKuBble cuctembl (OMOCUCTEMBI) KaK IpeIMET U3ydeHus: onosorun. OTimyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMoCc(epHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MoJiekysl JIHK.

Tema 3. XumMmn4yeckuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIIETKA. XHMWUYECKHE BJIEMEHTBHI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. l[lomneprkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3aMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYphl ~O€IKOBOM MOJEeKysabl (NEepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YEeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOIlcTBa OenkoB. buonornueckue
GyHKUIHUU OENKOB.



®epmeHThl — Ouojormyeckue Karamuzatopsl. CtpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTh. KodepmeHnTsl. Buramunsi
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pudo3a ©  Je30KCHpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) W noiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
HeJUTI0I103a). bruonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouasl. ['MapopuIbHO-
rupodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaos. CpaBHeHHE
YTJIEBOAOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxneunnoBeie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPBHI
HyKJIenHOBBIX kuciot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIMH.

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

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass memOpana, monekynbl JIHK kak reHeruueckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoThuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHON H
IrpUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAsI CTE€HKA, INIMKOKAIUKC, MX
dbynknuu. [Tnazmarnaeckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u e€
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapat ['onbmxwy,
an30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[Ipoucxoxkaenre MHUTOXOHIpUN u mnactud. Buasl mmactua. HememOpanHbie
OpraHOMJIbl KJETKH: pUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIHA, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1IeHTp KieTku. CTpoeHHe sjpa: siepHas 000104Ka,
KapHOILIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELECTB B KIETKE.

JdemoHcTpanuu:

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

Hunarpammel:  «PacnpeneneHue XUMHYECKUX DJJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIEY.

Tabmumsr n cxemsl: «llepuoanueckas Tabnuila XUMHYECKHX SJIEMEHTOBY,
«CTpoeHue MoeKyJbl BOjb», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenne monexymbi



AT®», «CtpoeHue >yKapuoTH4YECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKUY,
«CtpoeHue pacTUTENbHOM KIETKH», «CTpOCHHE TNPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue a1pa KIETKN», « YTIeBOIbI, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYIOBAaHHME Ul MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopuas pabora Ne 1. «l/3yueHue KaTaqTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIITa3bl WU KaTajaasbl)y.

Jlabopatopuass pabora No 2. «l3ydyeHue CTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTEepHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJICTKH.

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

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3pl (orocuHTe3a. Peakiuu
dbotocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emwsie. BausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOJYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

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

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIIecTB, BbIJEICHUE U
AKKyMYJIUPOBaHUE SHEPruM B KIETKE. OJTalbl SHEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peaknuun wMartpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt mHpOpManuu B KIETKE. | €HETUYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnus — Matpuuabii cuaTe3 PHK. Tpancnsanus — 6uocunTtes
Ooenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHOkuciaor. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs BupycoB (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI MW KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesnu pacteHuii, >XMBOTHBIX M YEJIOBEKA, BBI3bIBACMbBIC
Bupycamu. Bupyc mmmynoxaedunura yenopeka (BUY) — Bo3Oyautens CITN/a.



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

JdeMoHcTpanuu:

[Hoprpetsr: H. K. Konbuos, /1. Y. IBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbl nutanusy, «Metaboausm», «MHTOXOHIPHUN,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Crpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTnueckuit Kom,
«Bupyco», «bakrepuodarn», «Crpoenne u xuzHeHHbId nukn Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

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

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounblii 1uki, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdase. Permkanus — peaknus MaTPUIHOTO
cunteza JIHK. Crpoenmne xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[luTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHIMBUIYAIBHOTO  Pa3BUTHS
OpPTaHU3MOB.

Henenue kinetku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKH — aromnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrioynoe U nososoe. Buipl 6ecrnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, I[IOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOndIIME HA CTAagusAX MeWo3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICT U
3HAYCHHUE MENO03a.

l'ameTtorenes — mpouecc oOpa3oBaHUA TOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). DMOpHUOHANIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHue, racTpyiisinus, opraHorenes. IloctamOpuoHanbHOE pa3BuTHe. TuIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrumsiHue



cpedbpl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u cxeMbl: «DOpMBI  pa3sMHOXKEHHUSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOK,
«Ctpoenue xpomocombl», «Knetounsiit nukmy», «Pemnukanusa JTHK», «Murtos»,
«Metiosy, «IIpsamoe u HenpsiMoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAKOINX U
4yesoBeka», « OCHOBHBIE CTAIMM OHTOT'€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOITpEnapaThl «Cnepmaro3ouasl
MJICKOTIUTAIOLIETO», «SHIeKIeTka miuekonuTarmero», «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 Ha TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuass pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENnaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetnku. Micropus pa3BuThs reHETUKHU. Ponb nuronoruu
U SMOpPHUOJIOTUU B CTAHOBJIICHUM TE€HETUKHU. BKiam poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. METOJIbl TEHETUKH (THOPHUI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYJISIpHO-TeHeTHYeCKuii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTnyeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

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

JlurubpuaHoe  CKpeniMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHMS
npu3HakoB.  [{UTOreHETHYEeCKHWE  OCHOBBI  IUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyolee ckperiuBanue. Mcrnoap30BaHne aHaATU3UPYIOLIETO CKPEIBaHU
JUTSL OTIpEIeSICHHsI TEHOTHITa OCOOH.

CueryieHHoe  HacieaoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO '€HOB. HapyllleHne cuerieHrst TeHOB B pe3yJbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OIpEAENCHHE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHle M TreTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTHY: HEHACIIEACTBEHHASI M HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTUKA
MOJIU(PUKAIMOHHON M3MEHUYUBOCTU. BapualimoHHbIN psiji M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NPU3HAKUA U MX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, winm TEeHOTHNHMYECKas, W3MEHYMBOCTb. KomMOMHAaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
U3MEHUYMUBOCTU. MyTalimoHHasi u3aMeHUnBOCTh. Kitaccudukanust MmyTainuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpU4MHbI MyTauud. MyTareHHbie (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PAAOB B HacleACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: FeHealOrn4eCcKui, OJIM3HEOBBINA, IMTOr€HETUUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JieBaHHMS 4YeEJIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKH. [IpuHUHATIBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKHUX
Oone3Held. MenuKO-reHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TCeHETUKHU B MPEAOTBPAIIEHUH U JICUCHUN TeHETHUECKUX 3a00JI€BaHUN YEIOBEKA.

JdeMoHcTpanuu:

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

Tabmuel ©W  CXEMBL: «MOHOTHOPUIHOE  CKpEIIMBaHUE MW €ro
LHUTOr€HETUYECKAasi OCHOBa», «3aKOH paCIICIUICHHS] M €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHHE,
«IluTonornyeckre  OCHOBBI ~ JTUTUOPUIHOTO  CKPEIIUBAHUSY, «Meno3s»,
«B3auMoOnencTBUE  aJUIENIBHBIX TI'E€HOB», «l'€HeTHdyeckne KapThl pPacTEHUH,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anmIuKanu  «MOHOTHOPHUIHOE CKpEIUBAHUE,
«Henonnoe nomunupoBaHuey, «JurubpumHoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl M MHKporpenapaTr «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repobapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

JlaGoparopHas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTUOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIpENapaTax.

JlabopatopHast pabota Ne 6. «M3yuenue MoANM(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PSJia U BAPUALIMOHHON KPUBOW.

JlaGopartopHas pabota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE U 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. LIEHTpbl MPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
OpoJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBBIM U MHAMBUIYAJIbHBIA OTOOPHI B
CEJIEKIMU pPAacTeHUl M JKUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpoaCTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, win rubpunHas cuna. HepoAacTBEeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuam3auuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmoruss kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. ITallbl
co3ganusi pexomoOuHantHo JIHK wu tpancrennsix opranusmon. Kierounas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHUIA.
KnonupoBanue BBICOKOIPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornueckue W oTtudeckue  mpoomembl. MO —  reHeTHdecku
MOIU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

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

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenunity, «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, repoapuii «CenbcKOX03sUCTBEHHBIE PACTECHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1ab0OpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHSI.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOLNUOHHOW TEOPUHU. DBOIIOLMOHHAS
Teopust U €€ MecTo B OWonoruu. BiusHue 3BOJIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTBa 3BOJMIOUMU. [laneoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMaJICOHTOJOTUYECKOW JIETONMHMCH, TEPEXOJHbIC (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u Gprop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA U PA3NUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHBIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MMyTeH y BCeX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IIpeAnochlTikKM BO3HUKHOBEHUS
napBuUHU3Ma. JI[BWKyIME CHJIBI HSBOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE TMPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeneiaEHHass U3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Botonnn (CTI) U €€ OCHOBHbBIE MOJI0KEHUSI.

MukposBoitonus. [Tonynsiuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKA BUAOB B Mpupojae. MyTallMOHHBIN
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3osisiust 1 MUrpanus.

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

[Ipucnoco01eHHOCTh OpPraHUW3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepst
IpPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOATANTALIUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbBIE  (HOPMBI
BUI000pa3oBaHus: reorpauyeckoe, IKOJIOrHYECKOe.

MakposBomonusi. DPopMbl  HBONIONUU:  (puileTUYECKas, JHUBEpreHTHas,
KOHBEpIreHTHasi, mapasuienbHas. HeoOpatuMocTs 3BOMIOIUY.

[IporcxoxaeHne OT HecneHaIU3UPOBAHHBIX IpenkoB. lIporpeccupyromas
crienuanu3anus. ATanTUBHAS paiAALIUs.

JdemoHncTpanuu:



IToptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. Cesep1ios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIiIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTranuuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «WUaumoamantaumm», «OO0mas aereHepauus,
«/IBmwxkymue cuibl 3Boiounmny, «Kapra-cxema wmapuipyra myremectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHNe», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJIOJIOB M CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJh «OCHOBHBIE HAIpPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CtpoeHue rojiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguyeckas kapra wmupa, KoJulekKuus «PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatel «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKA», MUKpompernapat «/[po3odwmray (Hopma, mytanmuu (OpMbI KPBIILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

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

JlaGoparopHas padora Ne 2. «Onmcanue nprcrIocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIILHOI'O XaPAKTEPA».

Tema 2. Bo3HMKHOBEeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUs KU3HM Ha 3emiie: a0uoreHe3 W NaHcnepMmus. XuUMUUYECKas
IBOMIIOIUSI. AOHMOTEHHBIM CHUHTE3 OPTraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTANIBHOE MOATBEPKICHUE XUMUYECKON 3BOMOIMHY. HavanbHbIe 3Tanbl
ounosorndeckor sBojtornuu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJETKU. [IepBble KIETKM M WX SBOJIIOLHUS.
DopMHUpPOBAHNE OCHOBHBIX TPYIIN )KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam M nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. Ilaneos3oiickas spa u €€ mepuoabl: KEeMOPUUCKUH,
OPAOBUKCKUM, CULIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKUU.

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

KaitHo3oiickass »53pa W €€ TMEpUOAbl: MMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyecKkux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [l0osiBIIeHHE, paclBET U BHIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYeCcKOro MHpa Kak OTpakeHue 3Boytolnuu. (OCHOBHBIC
CHUCTEMAaTUYECKHE TPYMIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK Hayka. PazBuTue npeacraBiieHHil o
MPOUCXOXKJIEHUM YeJioBeKa. MeTtoapl u3ydeHus aHTpororeHe3a. CxojcTtBa u
pa3yinyuusl 4eoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEeJIOBEKA.

JBwxkymme  cuibl  ((akTopel) — aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIH o0TOOp. OOmecTBeHHbIH o00pa3 >KHU3HH,
U3TrOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeIoBEK
yMmeneli, YenoBek mnpsamoxonamui, YenoBek HeaHaepTanbckui, Yenosek
pasyMHbIii. Haxoakyn uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OcCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUaJbHAs),  MOHTOJOWIHAsS
(a3marcko-amepukaHckasi).  UepTel  MPHUCIOCOOICHHOCTH  MpEICTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

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

Tabmuiel 1 cxembl: «Bo3nukHOBeHHe CoOJHEUHOH CcHCTEMBI», «Pa3Buthe
OpraHuueckoro wmupa», «PacturenpbHas KieTka», <« KHBOTHas  KJETKay»,
«IIpokapuoTtnueckas kinetka», «CoBpeMEHHass CHUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS YEJIOBEKa U UeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmune moam», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue pacoly».

O6GopynoBanue:  Mysiku — «l[Ipoucxoxknenue — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUS KaMEHHBIX OpYyJIuil TEpBOOBLITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TeoXpoHoOJOrHYeckass Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTHU UCKOIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[TpaxTtuueckas padora Ne 1. «M3yueHrne MCKOMAeMBbIX OCTAaTKOB PACTEHUHN U
KUBOTHBIX B KOJIJIEKIIUSX).



DKCKypcHsi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKui My3eil).

Tema 3. OpranusMbl U OKpy:KaK0IIas cpeaa.

DKOJIOTHSl KaK HayKa. 3aJau U pa3ziesibl 3KOJIOTMH. MeTOoIbl SKOJIOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okosornueckue (axktopel. Knaccudukanus 5sKoi0oruuyeckux (akTopoB:
abuoTuueckre, OMOTHYECKHE M AaHTPOIOTeHHbIe. JIefiCTBHE 3KOJOTHYECKHX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEpUoan3M.
[IpucnocoOnenusi OpraHM3MOB K  JIGUCTBUIO  a0MOTHYECKMX  (PAKTOpOB.
buosornueckne puTMBl.

buornueckune (bakTopBHLI. Buner OMOTHYECKUX B3aMMOJECHUCTBUN:
KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyajdu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaueHHE OUMOTHMYECKUX B3aMMOJEUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monysauud. (OCHOBHBIE TMOKa3aTeau
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J[uHaMyka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJssius.

JdemoHcTpanuu:

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

Tabnuubr u cxemsl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeapl 0OUTaHUS
opranusMoBy», «®oronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NONYJsiUUU UHDY30puu-Ty penbkuy, «Iluniessie nenm.

JlaGopaTopHblie U NpakTH4YeCKHue padoThl:

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

JlabopatopHast pabota Ne 4. «BinusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

IIpaktrueckas padota Ne 2. «I[Toacu€r MIOTHOCTH MOMYJIALMNA pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHEe CHCTEMBI.

Coo01iectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantsel. CBsA3u B
OHOLEHO3E.

Dkosornueckre cuctembl (dkocucteMbl). [lonarue 00 »3KocucTeMe U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYIICHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luIieBble LeNMH U CETH.
OCHOBHBIE TIOKAa3aTelM SKOCHUCTEMBI: OMoMacca, NPOAYKLHUA. DKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETyJIsALusl, pa3BuTHe. CyKueccus.

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

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

buopasHooOpazue kak ¢akrop ycroiuuBocTH s3KocucteM. CoxpaHeHHe
OHMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r7100ambHOM JKOCHCTEMBl. JlMHAMUYeckoe paBHOBECHE W oOOpaTHas CBA3b B
ouocdepe.

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

YenoseuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJIOTHUECKHE TTPOOIICMBI.

CocyuiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHue
Oounopa3zHooOpasusi Kak OCHOBa yCTOM4MBOCTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpPABJICHHUS] TMPUPOJIHBIMU pecypcaMu M HX HUCHoIb30BaHue. JlocTuxeHus
OHMOJIOTMHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

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

Tabmuupl u cxemsl: «llumesbie nenu», «bUoOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponubie coobmecTBa», «llenu nuTaHus», «IKOJOTrMYECKash MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DKocucTeMa
XBOMHOTrO  Jjeca», «buomeHo3s BogoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOTIOTCHHbIE  BO3JCWCTBHS Ha OpUpoLy», «BakHelmme HCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W IPYHTOBBIX BOa», «[louBa — BakHe#IIass cocTaBisIOLIAs
ouocdepob», «PakTopsl aerpaganuu nousy, «llapHukoBsiid 3PderT», «DaKkTophI
PaIMOaKTUBHOTO 3arpsizHeHust Oumocdepsl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«Kpyrosopot yriepoaa B 0uochepe», «KpyroBopor azora B mpupoey.

O6opynoBanue: MojeNnb-anmMKaus «TunuyHble OMOLIEHO3b», repOapuil
«PactuTtenbHbie COOOIIECTBaY, KOJUIeKINU «brolieHo3», « Bpeautenu BakKHEUIIINX
CEIbCKOXO3SIUCTBEHHBIX ~ KYIBTYyp», Trepbapuu W KOJUICKIMM PACTCHUH U
KUBOTHBIX, MPUHAJIEKAIIUE K Pa3HbIM 3KOJOTMYECKUM CpyIaM OAHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®eneparu, M300paK€HUS OXPAHSIEMBIX 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 PE3YJIbTATHBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOEHUsA mIpeamera «buomorus»
BBIJICJICHBI CIEAYIOLIUE COCTABISAIONIME: OCO3HAHME OOYYaIOIIMMUCSA POCCHICKON
rPaXXJaHCKOM UJAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUI0, HaJlu4yhe MOTHBAaUMM K  OOy4YeHHI0  OMOJIOTruH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJIIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAULUNA PAa3BUTUS OHMOIOTHUECKOTO
3HaHHUA, TOTOBHOCTh U CHOCOOHOCTh OOYYalOUIMXCs PYKOBOJACTBOBAThCS B CBOEH
JNEATENIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIIUMU CHUCTEME
OMOJOTUYECKOTO O00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro MpPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JImgHOCTHBIE pe3yJbTaThl OCBOCHHMS mpenmera «buonorusp JOCTUTaroTCs B
€IMHCTBE Y4YeOHONH W BOCHUTATENbHOM JAESITEIbHOCTH B COOTBETCTBUU C
TPAaIULIMOHHBIMHA POCCUUCKUMU COLMOKYJIbTYPHBIMU, UCTOPUUECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEAECHUS U CIOCOOCTBYIOT NpOLIECCaM CaMOIO3HAHMS, CaMOBOCIHUTaHUS U
CaMOpAa3BUTHUA, pPA3BUTUS BHYTPEHHEW MO3WULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY U IIPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTApLIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HAcleIul0 U
TpaguUUsAM MHOTOHAlMOHAJIBbHOro Hapoaa Poccuiickorn Penepanuu, NpUpoae U
OKpY XKarolen cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOrO OOIIECTBA, PACHIMPEHUE KUIHEHHOTO
ONbITA U OMbITA JIESITEIBHOCTH B IPOLECCE pealn3allii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMH O0YYaIOIIErocsi KaKk akTHBHOT'O U

OTBETCTBEHHOTO YJ€HAa POCCUHCKOro OOIIEeCTBa;



OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHAa W IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IMPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEIICHWN yUeOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

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

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) NAaTPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOMl KpaW, CBOK PoauHy, CBOM S3bIK U KYJBTYpY,
IIPOLIOE U HACTOSAIEE MHOTOHALIMOHAJIBHOT0 Hapoaa Poccuu;

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

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJIECHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

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

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE JIYXOBHBIX LIECHHOCTEW POCCUNCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMIMBOTO OYIyIIIETOo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEIISAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TMPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4€eCKOr0 BOCIIUTAHMS:

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



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXXEHHUIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOU JTUIHOCTH;

S) ¢pusnyeckoro BocnUTAHUSA, (POPMHMPOBAHUA KYJILTYPbl 310POBbS H
IMOIMOHAIBHOIO 0J1aroNOJyYHusi:

NOHUMaHUE W peaju3alus 370poBOro u 0Oe3omacHoro oOpasa >KU3HU
(310poBO€  TUTaHHWE, COOJIIOJIEHWE TUTMEHUYECKUX TIpaBUI M HOPM,
COQTAaHCUPOBAHHBIN PEKUM 3aHIATHH © OTAbIXa, peryispHas (u3ndecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE 1EHHOCTH MPaBWJI HHIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMINX 3JOPOBBIO M KU3HH JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II0O0HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTUYECKOW W COIMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO €SI TEIIbHOCTB;

UHTEPEC K pa3InyHbIM cepaM MpodhecCHOHAIBHON AESTEIHHOCTH, YMEHHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccu U peanru30BbIBAThH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CamMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOTUYeCKOT0 BOCIIUTAHMSA

AKOJIOTHYECKH I1IE€JIECOO0pa3HOE OTHOIICHHE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: TMPUOOpPETEHHUE OIbITa
IUTAHUPOBAHUSI TOCTYIIKOB U OIIEHKM MX BO3MOXHBIX TOCJIEACTBUN s
OKpY>Kalolllel Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W TMyTeH HX
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHUHU
3HAHUST W YMEHUS TMpPU PEHIeHUH TpoOJieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJACHUS B TPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPAaBHOBECHS B HOKOCHUCTEMAax, OXPaHY BHJIOB,
9KOCHCTEM, OHOChEpPHI);



AKTUBHOE  HEINpUITHUE JIEUCTBUM, NPUHOCAIIMX Bpel  OKPY>KarOLIEH
OPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJMYUe PAa3BUTOrO SKOJOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATIBHOM
MPaKTUKEe, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIEITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTE
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI'0 MECTA B MOJMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXKTY JIFOJbMHU U IMO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTUM Kak HayKd, OCO3HaHUs €€ pOoJu B
(GbopMHpPOBaHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[JaHUU 1IEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mnpodIeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTU OMOJOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHblE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
ofOecrieueHuss mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHOJIOTMYECKUX 3HAHUM B LEIAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

MOHUMAHHE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHald3a u
OOBSCHEHHSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHus npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

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



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWIO, K AaKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS ydueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOIIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHUE,  HAONIOJIEHHWE, HM3MEpPEHUE, JKCIEPUMEHT U APYrux),
yHHUBepcajbHble ydeOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHUKAaTHUBHBIC,

PETyJSITUBHBIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
ITPaMOTHOCTH ¥  COLHMAJbHOW KOMIIETEHIIMH OOYydYalomuXCs, CIIOCOOHOCTD
o0yJaromuxcs UCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W  YHUBEpPCAJIbHBIC yYeOHBIE JCUCTBUS B
IT03HABATEJILHOW M COLMAIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa3oBaHMsI TOJDKHBI OTPaXKaTh:

OBiaaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBLIMH
JeHCTBUSIMM

1) 6a30Bble JJOrHYecKHe JeicTBUS:

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

WCIIOJIb30BaTh TMPHU OCBOCHWHM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cCMHTE3a, CPaBHEHHMS, KIIacCU(UKAIIUHA, 000OIICHUS ), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TIOHSITHUSIMH ),

OTpeNeNsATh IEeTu NeATCTLHOCTH, 3a/aBas IapaMeTphl W KPUTEPUH HUX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABJICHHBIMU TETISIMU;

WCITOIb30BaTh OMOJIOTUYCCKHUE MOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIyKTUBHBIC, JEIyKTUBHBIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

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



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

pa3pabaThiBaTh IUJIaH pElIeHHs] MPOOJIeMbl C Yy4ETOM aHAM3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEI0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus MpoOsieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIOJb30BaTh pa3jIMUHbIE BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTal, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsAX, B TOM YUCJIE MTPH CO3aHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

(dopMupoBaTH HAYYHBIN TUI MBIIUICHUS, BIAeTh HAYYHONH TEPMUHOJIOTHUEH,
KJTFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyJIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
TSI TETbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3ajauy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBAaTh TOJIYYCHHBbIE B XOJ€ pEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

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

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3upOBaTh



uHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUYECKHU OILICHUBATH
€€ JI0CTOBEPHOCTh U HEMTPOTHUBOPEUUBOCTH;

(GopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3NHYHBIE METOJbI MPU MOUCKE U
otbope Omosormueckoil WHMOpPMAIUU, HEOOXOIUMOM IJIsi BHITIOJHEHUS yUeOHBIX
3azay;

npuoOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYeCKOM HH(pOpMalMel: MPUMEHATh XHMHUYECKHE, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbI, ab0peBHATYpy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMALMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyajeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oOmenume:

OCYULIECTBJISATH KOMMYHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyX AaeMoill TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeaIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMasnora Wik JUCKyCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIICHMS, NOHMMAaTh 3HAUYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaAMEpEHUs IPYTUX JIOJEH, MPOSBISATh YBAKUTEILHOE OTHOILIEHHUE 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 OUOJIOTUYECKON MpOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOHIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJO0T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [EJIHM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWMHUPOBATh JEWUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATH IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJAJla M KaXXJOTO yYaCTHHMKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHMBATH MAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJajieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIeM U UX
pEIIeHUs B )KU3HEHHBIX U YIEOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSTEIBHOCTD, BBIABIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs N[poOieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJAJ€Th  HABBIKAMHM  IIO3HABATENbHON  pediieKCHMd KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX TMPOILIECCOB, HX PE3YyJIbTaTOB U
OCHOBAHM, UCIOJIb30BaTh MPUEMBI peIeKCUU Jisl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLECHHUS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IpU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

IHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo OuonoruuM Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielUpuyecKue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, MHTEPIPETALUU U
peo0pa3oBaHUI0 3HAHUM, BUBI JESITEIBHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jIMYHbIX y4EeOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMeTHbie
pe3yNIbTAaThl IPEICTABIICHBI TIO TO/IaM O0YUYEHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTo 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 MUpa U HAYyYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
I'PAaMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJIEpKAHUE OHOJOTMYECKUX TEPMHUHOB M TOHSATHIL:
XKU3Hb, KIJETKa, OpraHu3M, MeTadonu3M (oOMEeH BeEIIeCTB M IpeBpalleHue
SHEPTHM), TOMEOCTa3 (CAMOPETYJISIUs), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCTIPOM3BEACHHE (PEMPOIYKIIHSI ), HACTIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OWOJIOTMYECKUE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, ITICHTpaJbHAS JOrMa MOJCKYJIsipHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1eHTpax MHOTO0Opa3usi u
IPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. M. BaBuiosa), onpenensite rpaHuiibl
UX IPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
OMHUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYUYEHHBIX



pEe3yibTaTOB, WCIIOJIB30BAHHBIX HAYUYHBIX INOHATHH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHHs] SHEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO W JHEPreTMYecKkoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 3[0pPOBbsl M 3J0POBbA
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHMMaHUuE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUMN
COBPEMEHHOMU ononoruu U OMOTEXHOJNIOTHH Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHE pelaTh »JJEMEHTAPHbIE TE€HETUYECKUE 3a/Jadyd Ha MOHO- U
TUTHOpUAHOE CKpEUIMBaHUE, CIETUICHHOE HAaclleJOBAaHUE, COCTaBISATh CXEMBbl
MOHOTHOPHIHOTO CKPEIIMBAHUS [JIsl MPEICKa3aHMsl HACIEAOBAHUS NMPU3HAKOB Y
OpraHu3MOB;

yYMEHHUE BBINOJIHATh JIA0OpATOPHBIE M MpaKkTU4YeCKue paboThl, COOJIOIAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAO0BaHUEM;

yMEHUE KPHUTHYECKM OLEHMBATh M HWHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO COAEP)KAHMS, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpEeACTBa MAacCcOBOW MH(pOpMalLIMU, HAYYHO-IIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHHI B OMOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbBIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIOJIb30BATh MOHATHITHBIN armapaT OMOJIOTHH.

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

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TOMYJIALNS, TeHO()OH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLIUH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



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

YMEHHUE U3JIaraThb OHWOJIOTUYECKHE TEeOpuu (PBOJIIOIMOHHAs 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. 1. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOrMU: HAOIIOJECHUE U
OMMUCAHUE KUBBIX CUCTEM, MPOILECCOB U SIBICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOITYUYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHSATHH, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYlLIEHTOB,
OMOT€OlIEHO30B U HIKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpTraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEeHOCa
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUN B
HKOCUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH IMOJIYyUYCHHBIC 3HAHUS JIJIi OOBSICHEHUS OUOJOTHUUECKUX
MIPOLECCOB U SIBIICHUU, JJISl MPUHATUS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3/J0pPOBbS U 3/I0POBbS
OKPY>KaIOIIUX JIF0JIeH, COOJII0IeHUSI HOPM TPaMOTHOT'O TIOBEJICHHS B OKpYXKarolen
NPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUMN
COBPEMEHHOW OMOJIOTMH JIs1 PALIMOHAIEHOTO TPUPOOTIOIb30BAHHS;

yMEHHUE peliaTh dJeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBIISATh CXEMbI
NIEPEHOCA BEILIECTB U SHEPTUU B IKOCUCTEMAaX (LIETIH MUTAHUsA);

YMEHUE BBINOJIHATH JIA0OpATOpHBIE M MpakTU4YecKue padoThl, COOIIOIATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

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

YMEHUE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIC W YCTHBIE COOOIICHUS,
000011ast OnoIornueckyr0 MHGOPMAINIO U3 HECKOJbKHX HMCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO yacoB D1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoabhbie | TpakTaueckie (undposbie)
n/m | #TeM NPorpamMmmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bubnuoreka [{OK
1 b 2 .
HOTOTIUT XAl HayKa 0-5 https://m.edsoo.ru/7f41¢292
5 JKuBbIe CUCTEMBI U HX 1 bubmuoreka [{OK
OopraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U g 1 bu6mmorexa [JOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41¢292
4 KusHenesaTeabHOCTh KIETKHA 6 bubmmorexa LOK
https://m.edsoo.ru/7f41¢292
PasmHOXeHUE U
5 WHIWBUAYaJIbHOE Pa3BUTHE 5 1 bubmorexa [IOK
JHBIALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacaencrsennocTs n g 15 bu6mmoreka [JOK
U3MEHYUBOCTh OPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bubnmorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 [IPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KoanyecTBO 4acoB D1eKTPOHHBIE
HanMeHoBaHHne
Ne (uu¢possbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPorpamMmbl padoTsbI padoThbl
pecypchbl
1 OBOJIIOLIMOHHAS 9 1 bu6mmorexa [IOK
OHnoIorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHuE 1
2 a3BUTHE XKU3HU Ha 9 0.5 buGnnorexa LIOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opranusmel 1 5 | bubnmoreka [JOK
OKpy2Karolas cpeaa https://m.edsoo.ru/7f41cc74
Coo0mecTBa u
4 SKOJIOTUYECKUE 9 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubmuoreka [JOK
5 P 2
C3CPBHOC Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
1 34 0 2.5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




ITHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounuectBo yacos D1eKTPOHHbIE
N Tema ypoka Kontposabubie | IlpakTuueckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThl padoThbI
pecypchl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.1u/863e6122
https://m.edsoo.ru/863e632a
MeTtoapl mo3HaHus KUBOU
npupobl. [IpakTuyeckas
pabota Ne 1
2 «Wcnonp3oBaHue 1 0.5 bubmmorexa [TOK
' https://m.eds00.ru/863e¢6122
pa3IUYHBIX METOOB MpPHU
U3YYCHUU OMOJIOTHIECKIX
00BEKTOBY
3 buonorunueckue cucTemsl, ) bubmuorexa [JOK
MPOLIECCHI U UX U3YYEHUE https://m.edsoo.ru/863e6564
4 XHUMHYECKUI COCTAB KIETKHU. 1 bubnuorexa [JOK
Bona u MmuHepanbsHbIE CONA https://m.edsoo.ru/863e674¢
5 benku. CocraB u cTpoeHue | bubnmorexa [JOK
OCIIKOB https://m.eds00.ru/863e6b72
DepMeHTBI —
OMOJIOTHYECKUE
Bbu6morexka [JOK
6 KaTaJau3aTophl. 1 0.5

JlaGopaTtopnast pabota Ne 1
«3yueHne KaTaIuTHYECKOU

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

bu6mmoreka [IOK
7 v I
[ICBOBL. SR hitps://m.eds00.ru/863¢6870
2 HyxknenHoBbIe KUCTOTHI. bubnuorexa [JOK
ATO https://m.edsoo.ru/863e6d5¢c
HcTopus u MmeToabl
9 n3 tlepHHﬂ KJ‘IGTKI/J: Bubmiorexa HOK
M ) https://m.edsoo.ru/863e6e88
Knerounas Teopus
10 KieTka xak neijoctHas
JKHUBast CHCTEMA
CrpoeHnue 3yKapruoTHYECKOM
kieTku. JlabopatopHas
pabora Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHUH, bubaunoreka IIOK
11 YKUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ft0
OaxTepuil MO MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpoOTpenapaTax u ux
OIMCaHUE
12 OOMEeH BEIIECTB U bu6morexa [JOK
MeTa00In3M https://m.eds00.ru/863e766¢
bubmmorexa [JOK
13 D . X
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
b K
14 DHepreTUYecKuii 0OMeH mommorexa 110
https://m.edsoo.ru/863e7aae
15 JKU3HEHHBIN IUKIT KIETKH. 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

Jenenue knetku. MuTo3.
JlaGopaTtopHnast pabota Ne 3
«Habnronenne Mutosa B
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX

https://m.edsoo.ru/863e7dc4

MUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakuus bubnuorexa [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
17 Tpancasus — OuocuHTes bubmumorexa [IOK
Oenka https://m.edsoo.ru/863¢796¢
13 Hexnerounsie ¢popmbl bubnuorexa [IOK
JKU3HU — BUPYCHI https://m.edsoo.ru/863e7540
bu6mmorexka [JOK
DopMBbI pa3MHOKEHUS
19 OPLAHIGMO https://m.edsoo.ru/863e81b6
PratHsMos https://m.edsoo.ru/863e831e
bu6mmorexa [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.
Orm1010TBOpPEHHE. Eub 10K
noInoTeKa
21 Jlab 6ota Ne 4 0.5
abopatopras pabota A2 https://m.edsoo.ru/863e81b6
«3ydyenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 WunuBuayanbHOE pa3BUTHE bubnuorexa [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
” I'enetuka — Hayka o bubnuoreka IIOK

HaCJICACTBCHHOCTHU U

https://m.eds00.ru/863e86{2



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

NU3MCEHYUBOCTHU

24

3aKOHOMEPHOCTHU
HaCJIeI0BaHMs TPU3HAKOB.
MounorubpumaHoe
CKpEIIIMBAaHHE

bu6mmoreka [JOK
https://m.edsoo.1ru/863e8878

25

Jurubpunxoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HaCJIeIOBaHUSI TPH3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuenuieHHOe Hacae0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaToOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCIIUBAHHS Y PO30(HITBI
Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

Bbu6morexa [JOK
https://m.edsoo.ru/863e8¢60

27

I'enetnka mosia.
HacnenoBanue nmpu3HaKoB,
CLIEIUIEHHBIX C IOJIOM

bu6mmoreka [IOK
https://m.eds00.1ru/863e8c60

28

N3MeHYnBOCTS.
Henacnencrsennas
U3MEHYUBOCTb.
JlaGopatophas pabota Ne 6.
N3yuenue
MOIU(DUKAITIOHHOM
U3MEHUYMBOCTH, IOCTPOCHUE
BapHUAIIMOHHOTO Psizia U

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BAPHUALIMOHHON KPUBO»

Hacnencreennas
U3MEHYUBOCTbD.

29 JlabopaTopHnas pabota Ne 7. | 0.5 bubnmoreka [JOK
«Ananu3 MmyTanui y ' https://m.edsoo.ru/863e8efe
JPO30(HITBI HA TOTOBBIX
MUKpOIIpenaparax»

bu6mmoreka [IOK

30| Temermia wenosexa ! https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypoK.

31 O0001IeHME 110 TEME 1
«HacnencTBeHHOCTH U
U3MEHYUBOCTh OPTaHU3MOBY

1 Cenexkuus KaK HayKa 1 | bubmuoreka [JOK
rnporecc https://m.eds00.1ru/863e¢9214
MeTobl U JOCTUKEHUS

33 CEJICKIIUU PACTEHUH U 1 bubmorexa HOK

I p https://m.edsoo.ru/863e9214
YKUBOTHBIX

34 buortexHonorus kak oTpacib | bubnunorexa [JOK

MPOU3BOJICTBA https://m.edsoo.1u/863¢9336
OBILEE KOJIMYECTBO YACOB 14 4

[10 ITIPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara unGposbie
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoThI
pecypchl
| OBOJIONUS ¥ METOJIBI €€ 1 bu6mmoreka [IOK
U3Y4YECHUS https://m.edsoo.ru/863ea20e
Hcrtopus pazsurus
2 npejcTaBiIeHUuM 00 1 bubmmorexa [IOK
pelt https://m.eds00.1ru/863e9570
3BOJIIOLNAN
bu6moreka [JOK
3 Mukpo3Bot0 1
HKPOIBOITIONHA https://m.edsoo.ru/863e9cle
[Tomysiims kak
3J€MEHTapHas €AMHULA
BU/JIa U HBOJIIOLIUU. BuG 1OK
nonmoTeka
4 Jla6 6ota Ne 1 1 0.5
aboparopHa pabota https://m.eds00.ru/863e¢99¢6
«CpaBHEHUE BHJIOB IO
MOP(OIOTHUECKOMY
KPUTEPHUIO»
BIJKYIIIME CHUJIbI
5 gﬂeMZII{ia HbIe (PaKTOPBI) 1 bubmmorexa [TOK
P P https://m.edsoo.ru/863e9da4
3BOJIIOLIUU
6 EctectBennsblit 0TOOp U €ro 1 bubnuorexa [JOK
(hopMbI https://m.edsoo.ru/863e¢9ed0
Pe3ynbpTatsl sBOIIOLMY: BuG OK
7 MPUCTIOCOOTICHHOCTh 1 0.5 nommoreka L

OpPraHU3MOB U

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BHUJI000pa30BaHUE.
JlaGopaTopnast pabota Ne 2
«Omnucanue
PUCTIOCOOIEHHOCTH
opraHusma u e€
OTHOCHTEIILHOTO XapaKTepa

Hampasnenus u nytu

bu6mmoreka [IOK

AHTPOIIOTCHE3a

8
MaKpO3BOJIIOIUHA https://m.edsoo0.1ru/863e9cle
9 Heob6patumocTts sBOTIONMH
10 Wcropus xu3Hu Ha 3emiie u
METO/BI €€ N3y4CHUs
1 I'unoressl MpoucxoXACHUS bubnnorexa [JOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863eaSa6
12 Pa3Butue xxu3nu Ha 3emiie bu6mmoreka [IOK
10 3paM U Nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
pPacTUTEIBLHOTO U )KHBOTHOTO
mupa. [IpakTuueckas padbora
13 | Nel«Msyuennue 0.5 Brbmmorexa OK
R Y ' https://m.edsoo.ru/863ea8bc
MCKOIIa€MbIX OCTAaTKOB
pacTeHul U )KUBOTHBIX B
KOJUICKIUSX)
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YEI0BEKA bu6mmoreka [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl ((hakTopsl) bubnuoreka [IOK

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTagUH
9BOJIIOIMHY YeI0BEKa

18

Yenoseueckue pacsl U
[PUPOAHBIE aTanTanuu
4esoBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/863eaeca2

19

Pe3epBHbIii ypOK.
O6o06muieHne 1o TEMe
«BO3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIIe»

20

DKOJI0Tus KaK HayKa

21

Cpenpl oOuTanus u
9KOJIOTMYECKHE (DAKTOPBI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AluoTtndeckue (HakTopsl.
JlaGopaTopHnas pabota Ne 3.
«Mopdonornueckue
O0COOCHHOCTH PAaCTCHH U3
pa3HBIX MECT OOUTAHUY.
JlaGopatophas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJieyca»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10e

23

Buotnueckue hakropsr

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTePUCTUKH
nomyJsiun. [IpakTudeckas
pabota Ne 2 «IToacuér
IUTOTHOCTH TIOITYJISIIIHIA

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

Pa3HBIX BUJOB PACTCHUID)

25 Coo0riecTBa OpraHU3MOB — 1 bubnnorexa [JOK
OHMOIICHO3 https://m.edso0.ru/863eb46a

2% DKOJIOTUYECKHUE CUCTEMBI | bubmuoreka [JOK
(3x0cHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE TTOKa3aTEIU
9KOCHUCTEMBI.

27 DKOJIOTUYECKHE MUPAMUIBI 1 bubmmorera [JOK

! PAMILIEL. https://m.edsoo.ru/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykueccust

28 [Ipupoaubie 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE )
9KOCHUCTEMBI

30 Buocdepa — rnobanbhas 1 bubnuoreka [IOK
9KOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebbse

31 3aKOHOMEPHOCTH 1 bubnuorexa [JOK
CylIeCTBOBaHMs OHOChepsl https://m.edsoo.ru/863ebd 16
UYenoseuecTBo B Onochepe

32 1
3emiu

13 CocytiecTBOBaHUE TPUPOIBI | bubnmorexa [JOK
M 4EJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHBIil ypOK.
O060061IeHEe TEMBI

34 1
«Coo0bmmecTBa u
9KOJIOTUYECKHE CHCTEMbBD»

OBILEE KOJIMYECTBO YACOB 34 )5

[10 ITIPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OFPA30BATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero oopasoBanusi

CdhopmupoBaHHOCTh 3HAHWUH O MECTE W POJHM OHOJOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBECHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS;, O
BKJIQ/IC POCCHHCKUX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oouonornu; (HyHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COJACpKaHUE OMOJOTUYECKUX TEPMUHOB U
TIOHSITUIA: KU3Hb, KJIETKA, OpraHu3M; MeTaboin3M (0OMEH BEIIECTB U
MpeBpalleHle JHEepPruM), TOMeocTa3 (caMOperysiius), ypOBHEBas
OpraHu3aIys KUBBIX CHCTEM, CAaMOBOCIIPOU3BEIEHUE (PETPOTYKIIHS),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC

YMmenue uznaraTb OMOJIOrMYECKHE TEOPUH (KJIETOUHAsi, XpPOMOCOMHASsI,
MyTauuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBuiiosa) u
y4ueHus (0 LEHTpax MHOrooOpasusi M MPOUCXOXKIEHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunosa), onpenensTe rpaHUIbl ©X TPUMEHUMOCTH K

JKHBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/leHNEe W OIMMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUMH;
OpraHm3anus W MPOBEICHUE OMOJOTHYECKOTO  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIICIyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHUHU IMOJTYYCHHBIX pGSYJIBTaTOB)

10 KJIACC

Kon
MPoOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHEe BBIICNIATH CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KICTOK
MPOKAPUOT U OYKAPHOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MpOIECCOB OOMEHa BEIIECTB W
MpeBpalleHus] PHEPruu B KIETKe, (OTOCHHTE3a, IIACTHYECKOIO H
DHEPreTHYeCcKoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meko3a,
OIUTOJIOTBOPEHUS,  PA3MHOXKEHUS, HWHAMNBUAYATHHOTO  Pa3BUTHUSA

OopranusMa (OHTOT€He3)




VYMmenune IMPUMCHATH IMOJIYUCHHBIC 3HAHUA JJIA 00BSICHEHNS
6I/IOJ'IOI‘I/ILICCKI/IX mponeccoB u HBHGHHﬁ, AJId TIPUHATHA MPAKTHYCCKUX
pellIeHHIA B TOBCETHEBHOMW KHM3HH B HEJISIX 00ecrieueHus 0€30MacHOCTH
CBOETO 3JI0OPOBbSI U 3I0POBbsI OKPYKAFOIIUX JIFOICH, COOIIOCHUS HOPM
cpexne;

MOCTHYKEHUI

rPAaMOTHOIO  IOBEIEHUS B  OKPYXXAIOLIEH MPHUPOJHOU

IIOHHMMAaHHC HGO6XOHI/IMOCTI/I HCIIOJIb30BaHUA
COBpeMeHHOﬁ Ouonorun W OHMOTEXHOJIOTHI AJid palMOHAJIBHOT'O

MpUpOIAO0ITIOJIb30BAHUA

YMeHue peuiath 3J€MEHTapHble T'€HETHMUECKHE 3a/Jauyd Ha MOHO- U
JUTHOPUIHOE CKpENIMBAaHUE, CLEIJICHHOE HACJIEeIOBAaHHUE, COCTABIIATH
CXEeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JUIA MMpEaACKa3saHuA

HACJICOAOBaHUA IIPU3HAKOB Yy OPpTaHHU3MOB

YMeHHe BBINOJHATH JIabOpaTOpHbIE U IMpPaKTUYECKUEe padoThl,

coOmonaTh mpaBuiaa npu padboTe ¢ ydeOHBIM U JTabOpPaTOPHBIM

o0opyaoBaHrueM

YMeHHe KpUTHUYECKH OLIEHUBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTHYECKOTO COJIEp)KaHUs, BKITIOYAOIIYIO TICEBJOHAYYHbIC 3HAHUS
U3 pasnuyHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIOMYJIApHBIE MaTepUaIb);
OTUYCCKUE AaCIICKTBI COBPEMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,

MCIUIMHCE, OMOTEXHOJIOTHH

10

YMeHue co3aaBath COOCTBCHHBIE TUCHMEHHBIC U YCTHBIE COOOIICHMUS,
000011251 OMOTOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSITHUHBIN arrapar ouoaoruu

11 KUIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeiHero 001ero oopasoBanusi

CdhopmupoBaHHOCTh 3HAHUH O MECTE W POJHM OWOJOTHU 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
Oouonornu; (HyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COACp)KaHUE OMOJOTUYECKUX TEPMUHOB U

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




(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa30BaHue, HKOJIOTHYECKUE (baxTopsl, IKOCHCTEMA,
MIPOIYLIEHTHI, KOHCYMEHTHI, pPEeIyLEHTHI, enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMuia, OMoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TeOpUHr (3BOMIOLMOHHAsA 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 TIIO3HAHUSA B Ounoyiorun
(Ha6J’IIOI[€HI/Ie U OIIMCAHUEC JKUBBIX CHCTEM, IIPOLECCOB H ﬂBJ'ICHHfI;
opraHu3anmsa n IMIPOBCACHUC 0M0JIOTMYSCKOTO OKCIICPUMCHTA,
BBIIBMKCHHUC THUIIOTEC3BI, BBISIBJICHUC 3aBHUCHUMOCTH MCKIAY
HUCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/II\/lI N 3aKOHOB; YMCHHUC

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

YMmeHne BBIJICIIATh CyIIEeCTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJIOrMYECKUX OOBEKTOB: BHJOB, MOMYJSIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOTCOLEHO30B M  HKOCHUCTEM;
0COOCHHOCTH MIPOIIECCOB HACJIEICTBEHHON W3MEHUYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BHUI000pa30BaHUsA, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJIOTMUECKUX (PaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOIIOTCHHBIX
WU3MEHEHHH B 3KOCHUCTEMaxX CBOCH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreOXUMHYECKHUX IIUKIIOB B Ouochepe

YMeHHe [OpUMEHSATh IOJy4YEHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX HPOLECCOB U ABICHUM, Ul MPUHATHA MPAKTHUYECKUX
pelIeHHId B TOBCETHEBHON KHU3HM B LIEJSIX 00ecTieueHHst 0€301MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOIIUX JFOAEH, COOMIOCHUS HOPM
IPaMOTHOTO  TIOBEJEHUS B  OKPYJXKAIOLIEH MNPUPOAHOM  Cpexc;
IIOHMMAHHE HE00X0IMMOCTH HCIOJI30BAHUSA JOCTHKEHUN

COBpeMeHHOI\/JI Oouomoruu AJIg palMOHaJIbHOI'O NPHUPOAO0IIOJIb30BaAHUA

VYmenue peiiaTth 3JICMCHTAPHBIC OHOJ0ruYecKUe 3aga4u, COCTaBJIATH

CXEMBbI [IEPEHOCA BELECTB U SHEPTUHU B IKOCHCTEMAX (LI€NU MUTAHUS)

YMeHHe BBINOJHATH JIabOpaTOpHbIE U IMpaKTUYECKUue padoThl,
coOmonaTh TpaBuiaa Opu paboTe ¢ y4eOHBIM U JabOpPaTOPHBIM

o0opyaoBaHreM




YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOUTYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3snuuHbIX UcTouyHNKOB (CMU, Hay4dHO-IOMYJIsIpHBIE MaTepHabl);

’ paccMaTpuBaTh ri100abHbIC IKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHPOBATH 0 OTHONICHHIO K HUM COOCTBEHHYIO
MIO3HIIUIO
YMeHue co3maBaTh COOCTBEHHBIC MHUCHbMEHHBIE U YCTHBIE COOOIICHMSI,
10 000011251 OMOTOTUIECKYI0O HHPOPMAIUIO U3 HECKOJIBKUX MUCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUNHBIN arnrmapar Ounosoruu




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

buonorus kak Hayka

1.1

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

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUIECKUX HAYK

1.2

Metoapl MO3HAHHS KUBOM TPHUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kinaccuukanusa, MOJEIHPOBAHKUE, CTAaTUCTUYECKas oO0paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI K UX opraHnu3anus

2.1

XKussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHu3alid OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKHH, KICTOYHBIH,

OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrocepHbIit

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKHU

3.1

XUMHAYECKUA COCTaB KIETKM. XUMHUYECKHE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHUKpOdJIEMEHTBI. Boxa u MuHepanbHble BemecrBa. @DOyHKIMU BOABI U

MUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepkanue ocMoTHdeckoro 0aigaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble ¥ 3aMEHHMbBIE AMHHOKHUCIOTBI. AMHMHOKHMCIIOTHBIM COCTAB.
YPOBHU CTPYKTYphI OCITKOBOW MOJICKYIBI (IIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYEecKHe cBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

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

(bepMeHTOB OT HCOPraHMYCCKUX KAaTalIn3aTOpOB

33

VYrneBoabl: MOHOcaxapuabl (TIH0K03a, prudo3a U Ae30KCUprubo03a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHCAaXapuabl (Kpaxmai, TJIMKOTEH, IIeJUII0I03a).
buonoruyeckue GyHKINHU YIIIEBOJIOB.

Jlunuael:  TpUrIMLEpPUAbl,  crepounbl,  Qocdonunuasl.  ['mapodunsHo-
ruapodoOHbIe  cBoiicTBa. buonormueckue ¢ynkmum swmnuaoB. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxneunosbie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




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

CTpoeHue U (PyHKINU

3.5

[utonorust — Hayka o kierke. Kierounas Teopusi. MeToapl n3ydeHus KIETOK

3.6

Krnerka xak nenoctHas xuBasi cucreMa. OOlIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapyxHasi MemOpana, monekynsl JJHK kak reHernyeckwii ammapaT, cucTema

cuHTe3a Oelika

3.7

Tumbl KJIETOK: dyKapuoTH4ecKas U mpokapuorndeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyecko  kinerku. Kierounas crtenka Oaxtepuil.  CtpoeHue
9YKApUOTHYECKON KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIbHOM, JKUBOTHOM M

IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBHI KIETOK — KJICTOYHAs CTEHKA, TJIUKOKAIMKC, HX
¢yskuu. [lnazmatrueckas memOpana, e€ cBoiicTBa U ¢pyHkiMu. Lluronnazma u eé
opranousipl. OHOMEMOpaHHBIE OPraHOWIBl KICTKH: DHIOIUIa3MATHUYECKas CETh
(OIIC), ammapat ['ombmku, au3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKH:
MUTOXOHJIPUH, TUIACTUABL [IpOMCXOXKIACHHE MHUTOXOHIAPUNA M TUIACTHA. Bumbl
mwiactug. HemeMmOpaHHbIE OpraHoWibl KJIETKUA: PUOOCOMBI, KJIETOYHBIA IICHTP,

PECCHUYKHU, KTYTHKH. cI—)}/HKI_[I/II/I OpPraHoON 0B KJICTKH. Bxrouenus

3.9

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

KapuoIlIa3Ma, XpOMAaTHH, SAPBIILKO. XpOMOCOMBI

3.10

TpaHcnopT BEMIECTB B KIIETKE

>KI/I3HGI[CSITCJIBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WJIM METa0OoIM3M. ACCUMIISAIMS (IUIACTUYECKUH OOMEH) U
TUCCUMIJISALUS (PHEPreTHUeCKUd OOMEH) — JBE CTOPOHBI E€IMHOTO IMpollecca
MeTabonmu3ma. Turbl oOMeHa BeIIecTB: aBTOTPO(GHBIA U reTepoTpodHBbIiA. Poib

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KJIETKE

4.2

®orocunte3. CBetoBas u TeMHOBas ¢a3bl PpoTrocunresa. Peakuuu dorocuHTesa.
DddexktuBHOCTH (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a ISl KU3HU Ha 3emile.
Brmusiaue ycinoBuil cpeapl Ha (OTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XEMOCHHTE3HpYIoIIue OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3eMiie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BeIIECTB, BbIACICHHE U
aKKyMYyJINDOBAaHME OHHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buipl. KucioponHoe okuClI€HUE, WIH KJIETOYHOE

apixanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 OOMEHa

44

Peakun marpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peannzanus

TeHEeTHYSCKOMN I/IH(I)OpMaI_II/II/I B KiIeTKe. I'eHeTHYecKHl KOJ M €ro CBOMCTBA.




Tpanckpunius — matpuunslii cuHte3 PHK. Tpancmsiuust — 6uocuntes Oenka.

KoaupoBanue amuHokuCcH0T. Postb pubocom B OnocuHTe3e Oemka

4.5

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust otkpeitus BupycoB (.U.
WBanoBckmii). OcoOEHHOCTHM CTPOEHUS M JKU3HEAEATEIHHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHHH, >XMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHMIA

Pa3mHOXeHMe U MHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounslii 1MWK, WIM >KU3HEHHBIM LMK KieTku. MHTepdaza um mMuTos.
[Ipoueccel, nporekatoniye B uHTepdaze. Permnukanus — peakuuss MaTpUYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBII Habop — KapHOTHIL
JIUMIIONAHBIA W TaljIOUJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMAaTHUBI.
[luTosornyeckne OCHOBBI PA3MHOKEHUSI W HHIUBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wierkn — wmuto3. Craauu mutos3a. [Ipomecchl, mpoucxonsiiue Ha

PAa3HbIX CTAAUAX MUTO34A. buonorundeckuii CMBICII MUTO3a
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@opMbl pa3MHOKEHHsI OpPraHU3MOB: Oecrmosioe W mojoBoe. Buuel Oecrnorioro
pa3sMHOXEHHUs: JeJIeHHe HaJBOe, IIOYKOBAHHWE OJHO- U MHOIOKJIETOUYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC I CCJICKINN
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ITonoBoe pa3MHOXEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Metios. Cramum wmeitoza. Ilpoiecchl, NpOUCXOAAIIME HA CTaaAUSIX Meio3a.
IloBenenne xpomocom B Meiosze. Kpoccunrosep. buonornueckuii cMmpici U

3HAUCHHUE Meiio3a

5.4

I'amerorenes — mpoiiecc 00pa3oBaHMsI MOJOBBIX KJIETOK y KUBOTHBIX. [lon0BBIE
JKeJe3bl: CEMEHHUKH U AUYHUKU. OOpa3oBaHHE M PAa3BUTHUE TMOJIOBBIX KIETOK —
rameT (CrepMaTo30ul, SUIEKIETKa) — crepMaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onnoB. Omnonorsopenue. Ilaprenorenes

5.5

NunuBunyansHOoe  pasBuTtHe  (OHTOTeHE3).  OMOpPHOHAJIBLHOE  pa3BUTHE
(amOpuorenes). Dtarnbl SMOPHUOHATBLHOTO PA3BUTHUS Y MMO3BOHOYHBIX KHUBOTHBIX:
npobneHue, racTpyisnus, opraHorere3. [loctamOpuonansHoe pa3Butue. TuIbl
MOCTAMOPHOHAIILHOTO PAa3BUTHSA: MPSIMOE, HENpsMoe (JMYUHOYHOE). BrusiHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOJCTBa.

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

CTaJluu pa3BUTHUA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3mMoB




6.1

[Ipenmer u 3agaun reHeTuku. Mcropust pa3BuTHs T€HETHUKU. BKiax poccHiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeETonbl T'eHETUKU
(rubpu0IOTHYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUI ).
OcHOBHBIE TeHETHYECKNE NOHATHA. [ eHeTHYeCcKass CUMBOJIMKA, HCIIOJIb3yEeMasl B

cXemax CKpeIINBAHUI

6.2

3aKOHOMEPHOCTH HAcCJIeIOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIe I'. Menaenem.
MonorubpuaHoe CKpenuBaHue. 3aKOH €AMHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHusi. [lpaBuiio JOMUHUpOBaHUS. 3aKOH pacCIICIUICHUS MPU3HAKOB.
I'mnoresa unctoTel ramer. [lonHoe U HENMOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPHU3HAKOB.
[{uTtoreHeTH4YEeCKNE OCHOBBI JTUTHOPUIIHOTO CKPEIIMBAHUS. AHAIM3UPYIOIICe
ckpemyBanue.  lcnonp3oBaHue — aHANM3HUPYIOIIETO  CKpEIIMBAHMUS UL

OIIPECACIICHUS I'CHOTUIIA ocobu

6.3

CuernuieHHoe HacienoBaHue mnpusHakoB. Pab6ora T. Moprana mo cuerjieHHOMY
HacleloBaHUI TIeHOB. HapymieHwe cuoeruieHuss TE€HOB B peE3yJIbTaTe
KpOCCUHIoBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe Mojia. AYTOCOMBI M TIOJIOBbIE
XxpomocoMmsbl. ['oMorameTrHele M TrereporameTHble opraHusmel. HacnemoBanue

IIPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACJIEICTBEHHAs U HACJIEICTBEHHAs.
Pone cpenpl B HEHACIEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTEpPHUCTHKA
MOTU(UKAITMOHHOW W3MEHYMBOCTH. BapHWalMoHHBIA psA W BapHalMOHHAS
kpuBasgd. Hopma peaknum npusHaka. KoiandecTBEHHbIE U KadeCTBEHHBIE

IPU3HAKU U UX HOpMaA pCAKINU. CsolicTBa MO,Z[I/I(I)I/IKaI_II/IOHHOI\/’I HU3MCHYNBOCTH

6.5

HacnenctBennasi, WM TEHOTHUIHMYECKas, W3MEHUYMBOCTh. KoMOuMHaATHBHAs
W3MEHYMBOCTh. MeH03 M TOJOBOM TpollecC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalMoHHasi W3MEHYMBOCTh. Kiaccudukanus MyTammii:
TE€HHbIE XPOMOCOMHBIEC, FEHOMHbIE. HacToTa U MpUYUHBI MyTaluil. MyTareHHbie
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3MeHunBocty H.1.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YeJoBeKa: reHEealOrH4eCcKuu, OJM3HELIOBBI, LHUTOT€HETUYECKUH,
OMOXMMUYECKHM, MOJCKYJSIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpeCIICHHUE
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio II[[P-ananu3a. HacnencrBeHHble 3a00jieBaHUs 4YEIOBEKA: T'€HHBIC
0071e3HU, 0OJIe3HU C HACIEACTBEHHOW MPEeapacloyioKeHHOCThIO, XPOMOCOMHBIE

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




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

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH T'CHCTUYICCKUX 3a00JIeBaHUI YeJIOBEKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUI

7.1

Cenekiusi Kak Hayka W TpoLEcC. 3apoXKICHUE CENeKUUU U JOMECTHUKAIIMS.
VYuenne H.M. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS M MHOT000pasus
KyJbTYPHBIX pacTeHUi. LIeHTpBI MPOUCXOXKICHMS TOMAIIHUX >KMBOTHBIX. CopT,

Opo/a, MTaMM

7.2

CoBpeMeHHbIE METOBI CENEKIMH. MacCOBBIi M WHAMBUAYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHud M KHUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBanue — WHOpuUAWHT. Yuctas nuHUS. CKpelmMBaHWE YHCTBIX JIMHUH.
I'ereposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpellBaHUe — ayTOPUAMHT.
Otnanénnas tuOpugmszanuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJYyYECHUE MOIMUIIIONAOB. JlOCTHKEHUSA CEJNEKUHMH PACTEHUM, >KHUBOTHBIX U

MHUKpPOOPIraHNU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
coznanust pekomOunanTHoi JIHK u TpaHcreHHeix opranu3moB. Kierounas
nHxeHepus.  Kierounele  KyJabTypbl. MEUKpPOKJIOHAJIBHOE  PAa3MHOKEHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTHUBHBIX  CEJIbCKOXO03MCTBEHHBIX
OpraHM3MOB. OJKOJIOTMYeCKHe U 3tudeckue mnpobdiembl. MO — reHermuecku

MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUA

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzetenbcTBa  dBONMIONMH.  [lajeoHTONMOrMYECKHe:  TOCIIEI0BATEIHEHOCTD
IIOABJIICHUS BHIOB B MaJICOHTOJIOTHYECKOM JICTOIMHMCH, TICPEXOAHBIC (1)OpMBI.
buoreorpaduueckue: cxoncrBo u pasnuuue ¢GayH U GIOp MaTrepukoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJICTBA U PA3INYHs SIMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHBIE,
PYIMMEHTapHBIE OpPTraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHW3MOB HACIJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX ITyTeH Yy BCEX

OpraHu3MOB




1.2

OpomonionHass  Teopust Y. [lapsuna. IIpennocbuiku — BO3HUKHOBEHHS
JapBUHU3MaA. J[BWXKYIME CHJIBI 3BONIOUMU BHIOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOKEHHE MPU OIPAHMUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTb,

6opb0a 3a CyleCcTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

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

MuxkposBosntonus. [Tonynsiinus kKak eIMHUIA BUAAQ U YBOJTIOLHHI

1.4

JBuxyume cuibl ((pakTopbl) SBONIONMHM BUIOB B Hpupoje. MyTalnOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3onsauus u murpauus. EctecTBeHHBIH 0TOOp — HampaBIsoOLMi dakTop
sBOMIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3ynbTar dBoionuu. [Ipumepsr
IpUCIOCOO0ICHUN Y OpraHu3MoB. ApoMopdO3bl U HAMOAJANTALINY.

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

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

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

KOHBEpreHTHas, napamienbHas. HeoOpatumocTs 3Bosonun

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHblE TIpEACTaBIEHUS O 3apOKACHMM KU3HM. HaydHble rumoressl
BO3HUKHOBEHHUS JKU3HM Ha 3emyie: abHoreHe3 M NaHCIepMus. XUMHUYEcKas
ABOJIIOLIMS. ODKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
Havanehbie sTansl Ouonoruyeckoil sBomronuu. ['unoresa PHK-mupa. IlepBrbie

KJICTKU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBLIX I'PYIIII JKUBBIX OPraHU3MOB

2.2

Pa3zButne xu3Hu Ha 3emuie mo spam u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickast dpel. Ilameosolickas 3pa u €€ mNepuoabl: KEeMOPUKCKHM,
OPJIOBUKCKWW, CUJIYPUICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHbIN, MEPMCKHII.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, IOPCKUM, METOBOM.

KaiiHozoiickass 2pa u €€ mnepuoabl:  MAJEOr€HOBBIA,  HEOr€HOBBIM,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIUMaTa M TE€OJOTMYECKHX MPOLIECCOB.
OCHOBHBIE ATaITBI YBOJIIOLUN PACTHTEIBHOTO M XUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHMi M KUBOTHBIX. [losiBIEHMe, pacuBET M BBIMUpPAHUE TPYII >KUBBIX

OpraHu3MOB
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Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBoyouuu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYHIIBI OPTaHU3MOB
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:‘)BOJ'IIOI_[I/IH YCJIOBCKA. AHTpOHOJIOFI/IH KaK HaykKa. PaszButue Hpe,I[CTaBJ'IeHI/Iﬁ (¢}

MPOUCXOKIACHUN YCJIOBCKA. MeTtonpl HN3YUCHUSA AaHTPOIIOICHE3Aa. CXOI[CTBa n




pa3nnuus 4eloBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHE YEIOBEKa.
JBmwxymue cuisl (pakTopsl) aHTponorenesa. HacneacTBeHHass U3MEHYMBOCTD U
€CTeCTBeHHbII 0TOOop. OOuIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIEHHE OPYIUil

TPYyAa, MBIIIICHUE, PeYb

2.5

OcCHOBHBIE CTaAUM W BETBHM JBOJIOLUU YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenblid, YemoBek mnpsMoxondmui, YenoBek HeaHAEpTAIbCcKuM, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMS, 00JacTb

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

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONEOUIHAs (€Bpa3uicKas),
HErpo-aBCTpaJIOUHAS (3KBaTOpuUanbHas), MOHTOJIOUIHAS (a3uarcko-
amepukaHckas). UepTbl MpUCcocOoOIEHHOCTH MPEICTaBUTENIEH YETOBEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHMUA. EauHCTBO Yea0oBeUeCKUX pac. KpI/ITI/IKa pacusma

OpranusMsbl 4 OKpyJKarolias cpeja

3.1

OKojorus Kak Hayka. 3aJaud M paslenbl 3KOJOTMU. MeTolbl 9KOJIOIMYECKUX
UCClIeIoBaHUN. DKosorndeckoe MupoBo33peHue. Cpenibl 00UTaHHs OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue  ¢axktopsl.  Knaccudukanmss — 3KoIOruyeckux  (QakTOpoB:
abuoTuyeckue, OMOTHYECKHE M aHTpOINOreHHble. JlelcTBUE HKOJIOTMYECKUX

(akTOpOB Ha OPraHU3MBbI

3.3

AbGunoTtnueckue (akTophl: CBET, TeMIeparypa, BIaXKHOCTb. (DOTONEpUOIU3M.
[MpucnocoOneHnss OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHUX  (haKTOPOB.

buonorunueckue PUTMBI

3.4

buotnueckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHUNA: KOHKYpPEHIIMS,
XMIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIM3M (Haxj1eOHHYECTBO,
KBAPTUPAHTCTBO), = aMEHCANIM3M, HelTpaiu3M. 3HaueHHe  OMOTHYECKHX

B3alMOJIEHCTBUI [l CyIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPUCTUKHU IOIMYJIAIH. OcHOBHBIC IIOKa3aTcin
InomnyJsiquu: 4YUCJICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCEPTHOCTb, HIPHUPOCT,

Murpanus. JJMHaMUKa YUCIEHHOCTH MOYJIALMU U €€ peryJssanus

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBO opraHn3MoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHIOBas,
HOpPOCTPaHCTBeHHAs, Tpoduueckas (muieBas). Buabl-momuHanTbl. CBsi3u B

OHOIIEHO3E

4.2

Okonornyeckne cucreMsl (9kocuctemsl). [lonstme 00 dKkocucreme U




ouoreoreHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BeECTB U NOTOK 3HEPTUU B IKOCHCTEME.
Tpoduyeckue (mMiEeBble) YPOBHU OHKOCHUCTeMBbI. [luiieBble menu H ceTu.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHOMacca, MPOAYKLIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3KOCUCTEM:

yCTOfI‘lPIBOCTL, caMoperyJsusa, pa3BuTUC. CYKI_ICCCI/IH
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[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPONIOTE€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH dSkocucteM. CoxpaHeHue

OMOJIOTUYECKOT0 Pa3HOOOpa3us Ha 3emiie

4.4

Yuenue B.W. Bepnaackoro o Ouocdepe. ['panuiisl, coctaB U CTPyKTypa
o6uochepsl. XKupoe BemecTtBo U ero (yHkuuu. OcobeHHOCTH OHOchephl Kak
ri100anpHOM 3KOCcHCTEeMBl. JlMHAMMYeCKOe paBHOBECHE U oOOpaTHasi CBs3b B
o6uocdepe. KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBbIE M3MEHEHUs B Ouocdepe.
['moGanpHBIE YKOIIOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHAIBHOTO  YIpaBJICHUS MNPUPOAHBIMU pPECypcaMH U HUX

HUCIIOJIBb30BaHUC. ]_—[OCTI/I)KCHI/I?{ OMOJIOTUHU U OXpaHa MpUupoOabI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






