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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEeeNeHUs] TMOAXO0M0B K (POPMHPOBAHHUIO COJCpKAHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS UeJIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IOJIOXKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T NpeacTaBIeHHWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp’KaHUE, €ro CTPYKTypy, paclpeleleHue 1o pa3jeiaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEeNbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYarommXcsl.

B nporpamme mo OHOJIOTMHM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (QOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJIoTHH, Onaronmapsi 4emy B Hel
MPOCMATPUBACTCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWMA, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIIICHHUS, IPEACTABICHUN O 3I0pOBOM
oOpasze >XKM3HM U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OWOJIOTHH YJEICHO BHHMAaHWE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUSA IKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEICHUS B OKpYy)Karolled NpUpPOJHOM cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH



yuebHoro npeamera «buoorus» MPOIUKTOBAHO HEOOXOJUMOCTHIO O0ECIEUEHHUs
YCIIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aau IMKOJILHOTO OHOJOTHYECKOTrO
oOpa3zoBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero oOmero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
Mecto. OHa oOecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUSI O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOM OpraHM3alldd U HBOJIIOIUH, CO3TAET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KU3HHU, SKOJOTMUECKOI0 MBIIUICHHUS, LIEHHOCTHOT'O OTHOILIEHUS K KUBOH MpHUpoe
U YEJIOBEKY.

Bonbiroe 3HaueHre OMOJIOTHS UMEET TAKXKE JUISl PEIICHHS BOCTIUTATEIbHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaromuxcs. M3ydyenne 6uonmoruu odecnednBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET MHTErpalliyd OHMOJOTMUYECKHUX 3HAHUH ¢
NPECTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TpeIHA3HAYCHHH YYeOHOTO IMpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEp)KaHMsI, MPEACTAaBICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

OT60p coxaepkanus yueOHoOro npenmera «buosnorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3MIHMHA KyJIbTypOCOOOPA3HOTO TOMIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYarolIuecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE IS
dbopMupoBaHus OOmIEeH KyJIbTYpbl, ONPEACNAIOIME aJeKBaTHOE IOBEICHHUE
YelloOBeKa B OKpY)KaIoIIed MPUPOTHON cpene, BOCTPEOOBaHHBIE B MOBCEIHEBHOMN
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIIYKaT OCHOBOM it pOopMHUpOBaHUs
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cCOACpXaHUS y4yeOHOro Marepuajia B MPOTPaMMe I10
OMOJIOTMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHMs] 3HAHUM 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAay4yHOro TNo3HaHus», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHu3Mm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOILICHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbl 3HAHUU O OWOJOTUYECKUX TEOPHUsIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKaIIUX OCHOBOM
JUIsi (POPMUPOBAHUSL TIPEICTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTyIbHBIX WU
TBOPYECKUX CMOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY>KAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAaHWM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmMupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTU;

BOCMIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTI0ICHUS ATUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OWOJOTHYECKUX 3HAHWU JJIsl TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OIICHKH TIOCJICICTBUIN CBOEH JEATETLHOCTH 10 OTHOIIEHUIO K OKPY KaoIIeH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero ooOpaszoBanusi «buosorusy, w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.



Jlst m3ydenusi Onojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Heneno), B 11 kiacce — 34
yaca (1 gac B He/1eII0).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUM TIPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCAHUE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapsun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3yYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinyuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JdeMoHCTpauu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKMUBOU TIPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJeKynbl (TEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoWcTBa OenkoB. buonoruueckue
byHKIIUN OETIKOB.



®depmeHTsl — Owonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeITo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne nu pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHuecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSI PACTUTEIIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[IpoucxokneHne MUTOXOHIPUN U TacTua. Bunmbl mmactun. HememOpannbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTUKU. DYHKIIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «Pacrnpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmupr u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «brocunTes Oenka», «CTpoeHnue MOJIeKyJbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CtpoeHue 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHWE MJi IPOBEIACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

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

JlaGopatopHas pabora Ne 2. «/3ydyeHue CTpOEHUS KIETOK pPAaCTCHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUx
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BeNIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWIAIMA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM HHEPrUM B NOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BemecTB: aBTOTpOoQHBIN U reTepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPALLIEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHoOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emuie. BausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTruecknii oOMeH B KjeTke. PaciernieHue BeecTB, BBIJCICHHE H
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
['mukonu3. bpoxenue u ero Buasl. KucnopomHoe okucieHue, WM KIETOUYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKHUCIOT. Ponbs pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, MKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMbIE
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurtens CIIM/la.



OOpatHass ~ TpaHCKpuIlUusa, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tumnbl muTaHus», «Metabomuzm», «MUTOXOHAPHS,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHne KIETK», Moenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIAWBHUAYAJbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecnonoro
pPa3MHOXEHUS: JEJICHHE HaJgBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TooBo€ pa3MHOKEHHUE, €TO OTINYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosilie Ha CTaAusX Meio3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBBIE ’ke€j€3bl: CEMEHHUKH U SUYHUKU. OOpa3oBaHuE W pa3BUTHE TOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOreHe3 M OBOIEHES3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
ITaprenorenes.

NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHMOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOICTBa.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pAaCTeHUI», «BereratuBHOe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe u HenpsMoe pa3BUTHEY, «[ ameToreHe3 y MIEKONUTAIOMNX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

Oo6opynoBaHue: MHKPOCKOII, MHKPOITPENapaThl «CriepMaTo30u,ibl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKa MIeKonuTaromero», «Kapuoknunes B KIETKaxX
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/leJieHue KIEeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuas pabGota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencCTBEHHOCTh M N3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKU. Poibs nuTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCIOJIb3yEMasi B CXEMax CKPELIMBAHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpeumBaHue. 3akoH eauHooOpa3zus THOPUAOB TMEPBOrO
nokoneHud. IlpaBuno AOMUHMpOBaHMS. 3aKOH paACLICIUIEHWS NPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyrouee ckpenBanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUsI TEHOTHUIA OCOOH.

CuennieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cueriieHusi reHOB B PE3yJIbTaTe
KPOCCHHI'OBEpaA.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetnka mosa. XpoOMOCOMHOE ONpeAEeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omorametrHeie M reTeporaMeTHbie OpraHu3mbl. HaciienoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

W3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHYCCKNM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MTPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEIUIIMHCKOMN
T€HETUKH B MIPEJOTBPAIICHUY U JICUYCHUU TeHETUYECKUX 3a00JICBaHUM YeI0BEeKa.

JemoHncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuet u  cxembl:  «MOHOTMOpPUAHOE  CKpEIIUBAaHWE U €ro
[IUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUSI W €ro IHUTOTCHETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meiio3»,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas ”3AMEHUYUBOCTHY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JlurnbpunHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(b OpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢Guibsl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[IpakTueckass pabora Ne 2. «CocraBieHUE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuenue H. WM. BaBuioBa 0 1eHTpaXx MPOUCXOXKICHUS U MHOTooOpas3us
KyJIbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBblii M HHIAUBUAYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpeliMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHT.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIyYEHUE TOJMIUIONIOB. JIOCTHIKEHHs CEJIEKUMU pPAcCTeHWil, >KMUBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHKEHEpHs. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkoyioruueckue W dtuyeckue  npodsnemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

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

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Padoter akagemuka M. @. iBanoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTounble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.



JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO depmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeAnocbuUlkKu BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. BOJIIOIIMOHHAS
Teopust U €€ MecTo B OUOJIOTMU. BiusiHue HBOIOIMOHHONW TEOPUU HA PA3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIIEI0BATENBHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U (Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC,
pPYIUMEHTApHBIE OPTaHbl, aTaBU3Mbl. MOJEKyIIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IyTell y BcCex
OpraHH3MOB.

OomonnoHHass tTeopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHM3MA. J[BWDKyIIME CHUIIBI JBOJIONUU BHUIAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TIPH OTPAaHUYCHHOCTH PECYpPCOB, HEOMpeAenEéHHas W3MEHYHBOCTb,
O0opb0a 3a CyIlecTBOBaHHUE, €CTECTBEHHBINM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpososmrorus. [Tonmymnsius Kak equHUIA BUIa U YBOJIOIUH.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalOHHbBIN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymsIMOHHBIE BOJHBI U Apeid
reHoB. M3onsims 1 MUrparus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT 3BoMoUUU. [Ipumepsl
MIPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanume. Kputepum Buma. OcHOBHbIE  (OPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBonorusi. PopMbl  3BOMIOIUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BONIOIUN.

[TpoucxoxaeHrue OT HecleuUaaIu3upoOBaHHBIX MpenkoB. [Iporpeccupyromas
crienanu3anus. AJanTuBHAs paauanusl.

JdeMoHCcTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKHMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
CyluecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Uauoamantauum», «OOmas aereHepanus,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema Mapuipyra nyrtemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M CeMsH, Koyiekuusi «[Ipumepbl 3alluTHBIX NTPUCIIOCOONIEHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuus «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXKHble npenaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu GOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onmcanue nprcrIocoOJEHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBIECHHUS O 3apOKIECHUU >KM3HU. HayuHble TrHmoTesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M mMaHclepMus. XHUMHYECKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHME MPOTOKJIETKH. IlepBble KIETKM W KX HBOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OpPIOBHUKCKHUH, CUITYPUNUCKUN, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUMU.

Me3o030iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
aHTPOIOTE€HOBBIN.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBLHOTO M >KUBOTHOTO Mupa. ApomMopho3bl y pacTeHHUd HU
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
MIPOUCXOKJICHUHM YeJoBeKa. MeTroabsl Hu3ydyeHusi aHTponoreHesa. (CxolcTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYIUH TpyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHUHM, YenoBek
pa3ymHblii. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCcTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HH, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpasumiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAasA),  MOHIOJOUJIHAS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBUSIM CYIIECTBOBaHUS. ENMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEeUHON cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIeTKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moamn», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeyecKkrue pach».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTaiblld, KPOMaHbOHLA), CIEHOKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliauna, KOUIeKIus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlabopaTtopHble U mpakTHYecKHe padoThbI:

[Tpaktnueckast pabora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCJIET0OBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonoruueckux (HakTOpOB:
abuoTtnyeckue, OHMOTHMYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoansM.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckne (hakTopBHL. Bunpr  OMOTHMYECKMX ~ B3aUMOJICHCTBHIAL:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYyLIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysiuuu. (OCHOBHBIE MOKa3aTean
NOMYJSUMUNA: YHCIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, IMPUPOCT,
MuUrpanys. JJmHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. I'ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YHUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbku», «[luieBpie nemnmy.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miectBo opranu3MoB — OuorneHo3. CTpyKTypbl OMOILIEHO3a: BHIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

Dkosornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreonieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mMuIIeBble) YPOBHM SKOCUCTEMBI. [lWIeBble I[eNMH U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXUMHYECKUE LUKIIBI 3JIEMEHTOB (Yriaepoja,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['1o6anbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBa palliOHATBHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHoib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumpl u cxemsl: «llumeBsie nenu», «bUONEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmecTBay, «llemu mmranmsy, «IKoJoTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHBIE  BO3JICUCTBUSA Ha IPUpPOAY», «Baxueumue HCTOUYHUKU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHE#IIasi coCTaBisIOMAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTophI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA dKpaH OHoOChEphD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3oTa B Ipupoae».

ObopynoBanue: Mojenb-anmanKanus «TUIUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buomenos», «Bpenurenn BakHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM pAcTeHUH W
’KUBOTHBIX, NMPUHAAJIEKAIIME K PA3HBIM SKOJIOTMYECKHMM TpYIIaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSAEMbBIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHMSA OOy4alomMMHUCS TPOrpaMM cpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUUCKOM
rPaXTAHCKOM UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE NpaBUJIaMH M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, npupoie U
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE peaau3alii OCHOBHBIX HAIpaBJICHUN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCJIEAOBATEILCKUX 3a7a4y, YBAXKHUTEIBHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MAMITHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



NOHMMAaHUE AMOLIMOHAJILHOTO BO3IEHCTBHS JKUBOW MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEekKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYaTbHOTO H  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTHBHOW JI€ATEbHOCTH TEXHOJIOTMYECKOM M COIMaIbHOM
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS :

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHHS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTel ux
peLIeHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHUE  TpPaBUI  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYkKaAOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
NIOCJIEICTBHS PEANPUHUMAEMBIX JEHCTBUN U IIPENOTBPALIATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO0 MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUUYECKON JESITEIIBHOCTH 3KOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOW KYJIBTYpPbl Kak CpEACTBa
B3aMMOJICHCTBHUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMAaHUE ClHeuuPuKA OHOJIOTMM Kak HayKd, OCO3HaHUs €€ pPOoJu B
(GOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[JaHUU LEIOCTHOTO
IpEJCTaBICHUS 00 OKpYXarolleM MHUpPE KaKk O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MNpoliIeM
COXPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JII COBPEMEHHOW LMBHIIMA3AIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
PU U3y4YEeHUU OMOJIOTHH;

IIOHUMAHUE CYLIHOCTH METOJNOB ITO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHMs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM 1O OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOLECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeOBaHUE,  HaONMIOJIEHWe, HM3MEpPEHHe, OKCIEPUMEHT W APYTHX),
yHUBEpCaIbHble Yy4eOHbIE JeWCTBUS (IIO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIMM OOYYaloOlIUXCsi, CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBbIC yYEeOHBIE JICUCTBUS B
ITI03HABATEJIbHOU U COL[MAIIBHON IIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbLHBLIMH
AeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyalIM3UpOBaTh  MpPoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TNMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3M C IPYTUMH TTOHSTHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIsl 0OBSICHEHHS (PAKTOB M SIBIICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHUE PACCYXXJEeHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHWH B M3y4ae€MbIX OMOJIOTUYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  Pa3HOIO  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUs, HaXOAUThb APTYMEHTHI I JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJadd  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJISIPHOM JUTEpaTrype, OHOJIOTMUECKUX CJIOBApsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHalIU3upoBaThH



UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUYECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3alPOCHl U MPUMEHSTH PA3IMUYHBIE METOJIbI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yU4eOHBIX
3a1ady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  MIPEACTABICHHUS
ononornyeckor uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Oouonornueckoi uHGpoOpManuen: NPUMEHATh XUMHUYECKHE, (uU3MUeckue Hu
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HABBIKAMHM  paclo3HaBaHUS M 3alUThl  WH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH AeHCTBUSMM:

1) o0mmennme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCYy>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3a]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN APYTUX yYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHblE CpEJCTBA OOIICHMS, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUs TPYNIOBbIX (HOpPM B3aUMOJEHCTBUS MPHU PELICHUH YUeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpeienarh pojad ¢ y4E€TOM MHEHHH YYacTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS NpoOJIeM U UX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW HJPYAUIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  pediekcuu KaKk  OCO3HaHUSs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3yIbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOT'0 PELLEHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHTHl APYIMX IpU AaHAINU3E pEe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE CeOsl ¥ IPYTUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHHUIO, MHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOrO Tipeameta «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOI'O
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHATHIA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB M IpeBpalleHue
SHEPIuM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHUM, OpPraHU3alusl U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUKCHHE  TUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEXy HWCCICIyEeMbIMH BEIWMYWHAMHU, OOBSCHEHHUE TMOTYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTHU
MPOIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAJIBHOIO pAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JI0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOJIHON cpene, NMOHMMAaHUE HEOOXOIMMOCTH HCIOJb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpeJCKa3aHusl HaclleOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Kjacce NOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PELICHNUs KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJAEpKaHME OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJ, TIONYJIALNSA, FeHO(OHA, IBOIIOLMS, ABWKYIINE CUIIbI ((haKTOPbI) HBOJIIOLIUHY,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBHI, PEAYLUEHTbl, LENU UTaHU,
AKOJIOTHYECKas TpamMua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrtea K. M. baspa, uepenoBaHusl TJaBHBIX HANpaBJICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEIENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUM, OpraHu3anus U MpPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSAThH IMOJIyY€HHbIE 3HAHUS 1Ji1 OOBSICHEHHS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/lay, COCTABJISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eNU MUTaHUs);

YMEHUE BBIMOJHATH JIa0OpAaTOpHbIE M MpakTUYecKue paboThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBAa MAacCOBOM MH(POPMALIMK, HAYYHO-TIONMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast 6MOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 bronorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
P t https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
4 XK 1
VSHEASHTCIILHOCTD ICTRH 6 https://m.edso0o.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencrBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 1 bubmmnorexka HOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
bubmmoteka IIOK
8 Pesepsiioe Bpens 1 https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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 KJIACC

KoJun4ecTBO 4acoB DJIEKTPOHHbBIE
HauMeHoBaHue pa3iesoB U TeM nudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpamMMblI Bceero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 IBOIOIHORHAs OHOTOTHA d 1 https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl 1 OKpyXarolas cpesa S 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA KUBON TPUPOJIBI.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buosiornueckue cucremsl, MPOUECCHI 1 bubnuoteka [JOK
U MX U3y4EHHUE https://m.eds00.ru/863e6564
4 XumMuueckuii coctaB KiaeTku. Boga n 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CITKH. T-OCTAB H CTPOCHHE DEIIOB https://m.eds00.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
VI KaTamas3bl)»
7 VYraneBonsl. JIunmuanl 1 bu6mmoreka [IOK



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

https://m.edso00.ru/863e6870

bubmuoreka [JOK
8 Hyxaentosbie kuciotsl. ATO https://m.edso00.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus bubmumoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Kierka kak niesoctHas xKuBas
cucrema
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIFICAHHEC)»
12 KonTponbnas pabota Nel bubnnoreka [JOK
«CTpOoeHHE KICTKH» https://m.eds00.ru/863e766¢
13 OOMeH BelecTB UK MeTaboIu3M bubnnorexka [JOK
®dorocuHTe3. XEMOCHHTE3 https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edso0o.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https:/m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTes 6enka. Peakmmst bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubnuoreka [IOK



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
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HH — bubnuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 M
cHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX
kJj1eToK. OmoJ0TBOpEeHHE.
JlaGopaTtopHnast pabota Ne 4 bubnmnoreka [JOK
21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIIpenaparax»
99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTrika — Hayka o bubnnorexka [JOK
HACJIEACTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 NpU3HaKoB. MOHOTHOpUIHOE bubmmorexa [TOK
P ] P https://m.eds00.ru/863e8878
CKpelIMBaHHe
UTHOpPUIHOE CKpellluBaHue. 3aKOH
25 fI[eSaBI/II;I/If\[/IOFO Hapan;l OBaHUs Bubmmorexa LIOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
26 npusHakoB. JlabopaTopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.eds00.ru/863e8c60



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

CKpEILIMBaHUA y JP030(HIIbI HA
TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. HacinenoBanue bubmuorexa [JOK
27 1
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HeHacnencrBeHHas
W3MEHYHMBOCTH. JIJabopaTopHas
98 pabota Ne 6. 3yuenue 1 05 bubnmoreka [JOK
MOAM(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOSHNE BApUAIIMOHHOTO Psijia U
BAapUALIMOHHON KPUBOI»
HacnencrBeHHass ©3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanmu3 MyTaluui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax»
bubmuorexa [JOK
30 Penrerika senonexa L https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O600111€HNE TT0
31 TeMe «HaciencTBEHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY
Cenexnus Kak Hayka B TIPOIIECC
32 MeTtonp! u ,Z[OCTI/I)IYCKCHI/I}I (ID)CJ'ICKLII/II/I 1 bubmmorexa [TOK
. https://m.eds00.ru/863e9214
pacTeHUil U KUBOTHBIX
33 buoTrexHonorus Kak oTpacib 1 bubnunoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9214
34 KonTtponbHas padora Ne2 1 bubnuoreka [IOK
«l'enetuka» https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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 KJIACC

KosnuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yJeHUS 1 Bubmaorexa ITOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBieHUR 1 bubnuorexa [JOK
00 3BOJIIOLUU https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Muipooposionts L https://m.edsoo.ru/863e9cle
[Tomymsimus Kak JIeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 Jlaboparopnas padota Ne 1 1 0.5 bubmmorexa LOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTorHIecKOMy KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [HOK
(baxTOpBI) IBOIIOLUU https://m.edso0.ru/863e9da4
. bubnuoteka [JOK
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnmuotexa [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEILHOTO XapaKTepar
8 Hanpasnenus u nytu 1 bubmuotexa [JOK



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

MAaKpO3BOJIFOLIMA https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINN
10 HcTopus xu3HU Ha 3eMile U METObI
e€ U3yyeHUst
1 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubnnoreka [HOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
13 [IpaxTuueckas padora Ne 1 05 bubnnorexa [HOK
«M3ydyeHre HCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bubnuorexa [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNU
YeloBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE bubnmuotexa [JOK
aZlanTaly 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rus KaK HayKa



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
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JlaGopaTopHas padota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YCPCHKOB KOJIEYCay
bu6mmoreka [IOK
23 buomieckue daxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «[Toncuér mioTHOCTH 0.5
MOMYJISIIUI pa3HBIX BHJIOB
pacTeHu
o5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OuOoIIeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmorexa [TOK
. https://m.eds00.ru/863eb5fa
CoiicTBa sxocucteM. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuotexa [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ounochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Omochepe 3eMiaun 1

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHUE TEMBI

34 «Co00111ecTBa M 3KOJIOTUIECKIEC 1
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus

CdhopMHUpOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUM B CHUCTEME
Hay4YyHOT'0 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOM KapTHUHbI MUPAa M HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OMOJOrOB B DPa3BUTHE
Ouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa JUIsl peIlleHUs

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJEepKaHUE OHOJOTHYECKHMX TEPMHUHOB H
TOHSATUHN: KHU3Hb, KJIETKA, OPraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpeBpallleHUe SHEPruM), TOMeocTa3 (CaMOperylsnus), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYecKHe TEOPUH (KJIETOYHAasl, XpOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
ydeHus (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.M1. BaBuinosa), onpenenars rpaHUilbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BNaJeTh METOJaMM HAaydyHOro TIO3HaHUS B OMOJIOTUH
(HabnrofileHHe M ONMHMCAHUE KMBBIX CHCTEM, IPOLIECCOB U SIBIICHHIA;
OpraHM3alusi W MpOBEJEHHE OMOJOrMYEeCKOro  SKCIIEpUMEHTA,
BBIJIBIJKEHNE  THUIOTE3bl;  BBIABICHHWE  3aBUCUMOCTH  MEXIY
UCCIIelyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX Pe3yJbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

10 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

2

3

4

5

VYmMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIIECTOK
MIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa  BEIIECTB U
MpeBpallleHHs] 3HEPTUU B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO |
JHEPreTUYeCKOro  oOMEHa,  XEMOCHHTe3a,  MHTO3a,  Meko3a,
OIUIOIOTBOPEHHS,  PA3MHOXKCHHS,  HMHIMBUAYAJIHHOTO  Pa3BUTHUS

OopraHusma (OHTOI'€HE3)




VYMmenne MNPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHeHI/I$I
OHMOJIOTMYECKHUX MPOILIECCOB U SBICHUM, JJIS MPUHATHS MPAKTHYECKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecrneueHus: 6e30macHOCTH
CBOETO 3JI0POBbS U 3[J0POBbS OKPY>KAIOLIHX JIIO/IEH, COOTI0ACHUS HOPM
rpaMOTHOIO MOBEAEHHUA B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
[MOHMMaHHe HE00XO0IMMOCTH UCIIOJIb30BaHUS JIOCTUKECHU I
COBpPEMEHHOM OHONOTMUM U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IIPUPOIOIOIB30BAHUS

YMeHue pematb 3JIEMCHTAPHBIC I'CHCTHUYCCKUC 3add4YM Ha MOHO- U
I[I/IFI/I6pI/IZ[H0€ CKpCIIUMBAHUEC, CHCINICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHHUA JJIA IpeaACKasaHus

HacJIeJOBaHU ITPU3HAKOB Y OPraHu3MOB

10

11 KJIACC

YMeHue BBIMONHATH JIA0OPATOPHBIE U TMPAKTUYECKHUE paboThI,
coOnrofaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaODOPaTOPHBIM

o0opyI0BaHUEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTMYECKOT0 COJEpKaHus, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUSA
13 pa3iauyuHbIX UcTouHUKOB (CMMU, HayyHO-IONyJIsipHBIE MaTepUalbl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIElI0BaHUM B OHoOsOTHUH,
MeULHE, OMOTEXHOJIOTHU

VYMeHue co3/iaBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHMUS,

000011ast 6MOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJBKUX HUCTOYHUKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHNHBIN armapar OouoJIornu

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3soBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe M POJM OHOJIOTMU B CUCTEME
HAyYHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
Oouosiornu; (PyHKIMOHAJIBHOW TPaMOTHOCTH 4YeJIOBEKa MJISi PEICHHS

JKHU3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U

TMOHSTHH: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxTopsr) IBOJTIOIIHH, MIPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BH1000pa3oBaHue, 9KOJIOTHYECKUE baxTopsl, IKOCUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEIYICHTBHI,  LEMH  IHUTaHWUs,

IKOJIOTHYECKask MUpaMuia, OMoTreoreHos, onochepa

YMeHnue uznaratb OUOJOTHYECKHE TEOPHUH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKas  TEOpUsl  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbiimeBoro cxoacrea K.M. Bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u mytei sBosonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnanmckoro), ompenensTh  TpaHUIBI  HUX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAY4YHOTO TII03HaHUSI B OHOJOTUH
(HabmroleHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHu3anys © TPOBEICHHE OHOJOTHMYECKOr0  AKCIICPUMEHTA,
BBIIBIJKEHHE  THUIIOTE3EL; BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKAY
HCCIICTyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TIOJYyYEHHBIX PE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BbIBOJAbI HA OCHOBAHUU ITOJTYYCHHBIX pe3y.]'ILTaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOTHYECKNX OOBEKTOB: BUJOB, MOMYNIALNHHA, TPOAYIECHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreoLleHO30B M  JKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJIOTHMUECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MCHECHUN B DKOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOTeOXMMHUYECKUX IIUKIOB B Onochepe

VYmMmenne MMPUMCHATH IMOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OMOJIOTUYECKHX TMPOIIECCOB U SBJICHHM, IS MPUHATHS MPAKTHUYECKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3/I0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOI0/IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH TNPUPOJHON  Cpele;
MMOHUMAaHHE HE0O0X0IMMOCTH HCIIOJIb30BaHUsA JIOCTH>KEHHM

COBpCMCHHOﬁ Oouosoruu IJId palfluOHAJIBHOTO ITPUPOAO0ITOJIE30BaAHUSA

YMmenue peiaTtb 3JICMCHTAPHLIC OMOJIOrUYCCKHUE 3aga4yu, COCTaBJIATH

CXEMBI MepeHOoca BEIIECTB U YHEPTUU B SKOCUCTEMAX (1[€MU MTUTaHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TPAKTUYECKue pabdoThl,
cobOmroaTh TpaBuja TpH padoTe ¢ ydeOHBIM H Ja0OpPaTOPHBIM

obopynoBaHuEM




YMeHne KpUTHYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTMYECKOT0 COZIEpKaHMs, BKIFOYAOLIYIO IICEBJIOHAYYHbIE 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHalIbl);

? paccMaTpuBaTh rio0anbHbIe HKOJIOTHYECKUE poOIeMbI
COBpEMEHHOCTH, (POPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCHMEHHBIC M YCTHBIE COOOIICHUS,
10 000011ast OMOJOTUYECKYI0 MH(OPMAIUIO U3 HECKOJbKHX MUCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBINA alrnapar ouonoruu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

11

buomoruss — Hayka o kuBOM mpupoae. Pomp Ouonormu B (HopMUpOBaHHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTUYECKUX HAYK

1.2

Metoapl MO3HAHHS KUBOM TPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MepeHue, KiaccuuKaiusa, MOJCIHPOBAHUE, CTAaTUCTHYECKas oO0paboTka

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OopraHu3anus

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus ouosnoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHuzanuyd OWOCHCTEM: MOJEKYISPHO-TeHETUYECKUH, KIETOYHBIMH,
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi
XUMUYECKUI COCTaB M CTPOCHUE KIETKU

XUMUYECKHH COCTaB KIETKU. XHUMHUYECKHE DIEMEHTBI: MaKpOIJIEMEHTHI,

MHKPOISJICMECHTEI. Boz[a U MHUHCPAJIBHLIC BCIICCTBA. q)yHKIII/II/I BOABI H

MHHCEPAJIBbHBIX BEHIICCTB B KJICTKC. HOI[}Iep)KaHI/IC OCMOTHYECKOTO Oananca

3.2

3.3

benku. CoctaB u crpoeHue OenKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
VYpoBHH CTPYKTYpHI O€IKOBOI MOJIEKyIbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonornueckue
GbyHKIHN OEIKOB.

depmeHTHl — Ouosoruueckue KatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneunpuynoctb. Kodepmentsl. Burtamuubl. OTnnuus

(hepMEHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

VYrieBoasl: MOHOCaxapuabl (II0K03a, pubo3a U Je30Kcupr003a), AUCaXapHIbl
(caxapo3a, JnakTo3a) W TOJHCaXxapuabl (Kpaxmasl, TJIUKOTEH, IIEJUT0I03a).
buonornyeckne GpyHKINM yrieBomos.

Jlunuael:  TpurnmMuepuabl, — crepounsl,  ¢dochomunuasl.  ['mapopunbHO-
rupopoOHbIe cBOMCTBAa. buonornueckne ¢yHkimu aunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU

3.4

Hyxneunoseie kucnotel: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucnor. Crpoenne u ¢yakinuun JIHK. Crtpoenme u ¢ynxkuum PHK. ATO:

CTpoeHHe U QYHKIIUU

3.5

LII/ITOJ'IOFI/IH — HayKa O KJIETKC. Knerounas TEOpUsL. MCTOI[BI HN3YUYCHUA KIICTOK

3.6

3.7

Krnerka kak nenoctHas >kuBasi cucrema. OOmiye NMPU3HAKU KIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OerKa

Tunsl kIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTnueckor  kietku. Kierounas crenka Oaktepumil. Crtpoenue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMUUS PACTUTEIHHOH, XKUBOTHOU H

rpUOHON KIIETKH

3.8

3.9

3.10

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢byukuuu. [InazmaTnueckas meMmOpana, e€ cBoiicTBa U ¢pyHkuuu. [{uromnazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYeCKasi CETh
(BIIC), ammapar T'ombmxu, m3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJIpUH, IACTUAbL. [IpoucxokieHne MUTOXOHAPHA W IacTui. Bunibl
wiactua. HememOpaHHbIE OpraHoMbl KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTD,

PECHUYKH, KTYTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

Snpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: siaepHas o000J0dYKa,

KapHoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEHIECTB B KIIETKE

>KH3H€I[€$[T€J'IBHOCTB KJIIETKH

4.1

4.2

4.3

OOmeH BellecTB, WIM MeTaboIu3M. AcCUMWIALUS (TUIACTUYECKUI OOMEH) H
JTUCCUMUIISIINASA (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIA U rerepoTpodHbid. Posb

(I)CpMeHTOB B OOMEHe BCIICCTB U IMMPECBPALICHNUU SHECPTHUU B KIICTKEC

dotocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peaknun poTocunTesa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a I KU3HU Ha 3emie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHMHTE3 UM CIOCOOBI TOBBIINIEHUS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3MpYIolHe OakTepuu. 3HaueHHEe XEeMOCHHTe3a IJis

JKU3HU Ha 3eMiie

DHepretudeckuii oOMeH B KJeTKe. PacrieniieHue BeIIECTB, BBIJICICHHUE H
AKKyMYyJUPOBaHUE DHEPTrUM B KIETKE. OTambl SHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

npIxanue. DPPEKTUBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peakiun marpuunoro cuntesa. ['enernueckas uadopmarus u JJHK. Peanuzammst

TeHEeTHYeCKOM WHpopMaluu B KIeTKe. ['eHeTHYecKuili KOJ M €ro CBOMCTBA.




Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsamus — O6uocunres Oernka.

KoaupoBanue amunokucior. Ponbs pubocom B 6buocuHTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi oTtkpeitust BupycoB ([I.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEAEATENbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynonedumnura yenoseka (BUY) — Bo3dyaurens CIIN/da.

[Mpodunakrrka pacmpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA

PasMHOkKEeHME U MHIUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

5.3

Knerounsnii UK, WIM KU3HEHHBIM IMKI KIeTKUA. MHTepdaza u MUTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Permkanus — peakuuss MaTpUUYHOTO
cunte3a JHK. Crpoenue xpomocoMm. XpoMOCOMHBI HabOp — KapUOTHIL
JuniouaHeli W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMAaTHIBI.
[luToslornyeckne OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne winerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HBIX CTAAUAX MUTO3A. buomornyeckuii CMBICII MUTO3a

®opMbl pa3MHOXKEHHsI OpPraHHW3MOB: Oecriosioe U MosioBoe. Buabl Gecrnosnoro
pa3sMHOXKEHHUsS: [elIeHHEe HaJBOe, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC JIA CCIICKIUN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsmiye Ha CTaausxX Meio3sa.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonornueckuid CMbICIH H

3HaYEeHNE MEN03a

5.4

5.5

l"ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losoBBIC
JKeJe3bl: CEeMEHHUKUA M suJHUKH. OOpa3oBaHUE M Pa3BUTHE TMOJOBBIX KJIETOK —
raMmer (CrepMaro30m, SUIEeKIeTKa) — criepMaToreHe3 u oorene3. OCOOEHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMaTO30UI0B. OH.HOI[OTBOPCHI/IC. HapTCHOFCHC3

WnnuBuayanbHoe  pa3BuTHe  (OHTOTEHE3).  OMOpHOHAIBHOE  Pa3BUTHE
(amOpurorenes). Dtarnbl YSMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npobnenue, racTpyiauus, opraHorere3. IloctamOpuonansHoe paszButue. Turmbl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: TPsSMOE, HempsiMoe (TMYuHOuYHOE). BrusHue
CpeIbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpOACTBA.

Poct u pazButne pactenuii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIe[[CTBeHHOCTI: U USMCHYUBOCTb OPTaHHU3MOB




6.1

IIpeamer u 3apaun reHeTuky. VMcropust pa3BUTUSA TEHETUKU. BKilax poCcCHUCKUX
U 3apyOexHbIX YU€HBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU
(rudpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHbIE TeHETHYECKUE NOHATUA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, YycTaHOBJIeHHbIE [. MeHnenem.
MonoruOpuaHOe CKpenuBaHue. 3aKOH eAHMHOOOpa3us TUOPHIIOB IEPBOTO
nokosneHus. IIpaBwiio [OMUHHUpPOBaHUA. 3aKOH pAaCIICIUICHHS IPU3HAKOB.
['mnoresa uncroTel ramet. [1onHOE M HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpenmBaHue. 3aKOH HE3aBUCHMOIO HACJIeIOBAHUS IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JIMTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIISE
ckpeuuBanue.  Mcmonp30BaHME — aHANIM3UPYIOIIETO  CKPEUIMBAHMUS — JJIA

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HacleIoBaHUIO TreHoB. Hapymienwe cremieHus TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enernka mnona. XpoMOCOMHOE OIpENENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XxpoMocoMmbl. ['oMoraMmerHble M TreTeporameTHble opraHusmbl. HacnepoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HACIIECICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJIUGUKAMOHHON HW3MEHYMBOCTU. BapuanuoHHBIA psii M BapHallMOHHAs
kpuBaid. Hopma peaknum npusHaka. KoinM4ecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIU(UKAIIMOHHOW H3MEHUYUBOCTH

HacnencrBennasi, wuiM TeHOTUIMYECKas, W3MEHYUMBOCTb. KoMOuHaTHBHAas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHas u3MeH4MBOCTh. Kiaccupukamus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAaCIEACTBEHHON n3MeHunBoct H.1.

BasusioBa

6.6

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKHU
qeJIOBEKa: reHeaJornuecKui, OJM3HELIOBEIH, IIMTOIrCHESTHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHYecKuid. CoOBpeMEHHOe OmpeaeeHHe
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nmomompio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS 4YeIOBEKa: T'CHHBIC
0oJie3HM, 0OJIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC

6one3nn. ComaTuyeckue W TEHEpaTUBHbIE MyTaluu. [IpUHIUIBI 370POBOTO




7.1

oOpa3a KW3HU, JTUATHOCTHKH, NTPOMUIAKTUKA W JICYCHHS TEHETUIECKUX
Oose3He. MeauKo-TeHETHUYEeCKOe KOHCYJIbTHPOBAHUE. 3HAUYCHUE MEIUITUMHCKOU

ICHCTUKHU B IIPEAOTBpallICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa
CCJ’ICKHI/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka W IpolLecc. 3apOoXkACHUE CEJIIEKUUU U JOMECTHKALUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

rnopoaa, miraMm

7.2

7.3

CoBpeMeHHbIE METOJbl CeNEeKIUU. MaccoBbli W WMHIMBUIYaIbHBIH OTOOpPHI B
CEJIEKIIMM DPAcTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bim3koponcTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JIMHUH.
I'ereposuc, ninu rudpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
OtnanénHas rtuOpuam3anuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYECHUE TIOJIUIUIONAOB. JIOCTMIKEHUS CEJEKIMM PACTEHHUM, >XMBOTHBIX U

MHUKPOOPraHu3MOB

buorexHonorust Kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHEepusa. OTalbl
co3nanua pexkomOuHanTHOM JIHK um Tpancrennsix opranumsmon. Kierounas
nHkeHepus.  Kierounsle  KynbTypbl.  MHKPOKIOHaJIBHOE  Pa3MHOKECHHE
pacrenuil. KiloHMpoBaHHE  BBICOKONPOAYKTUBHBIX  CEIBCKOXO3SHCTBEHHBIX
OpPraHu3MoOB. DKOJIOTHUECKHE M 3THdeckue mnpodiaembl. MO — renermuecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

11

IIpoBepsieMblii JJIEMEHT COePKAHUS

DBOJIOIIMOHHAST OUOIOTHUS

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeugerenbctBa  3Boitouuu.  [lameoHTonmornueckue:  MOCIEAOBATENbHOCTD
MOSIBJICHUST BHUJOB B TMAJCOHTOJOTUYECKOW JIETOTUCH, MEPEXOAHBIC (POPMEI.
buoreorpaduueckue: cxoactBo W pasznuuue ¢ayH U (Iop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIIOTMYHBIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHH3MOB HACIIEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MYTEH y Bcex

OpPTraHU3MOB




1.2

1.3

OomounonHass teopus Y.  [apBuna. Ilpeanocbuiku  BO3HUKHOBEHUS
napBUHHU3MA. JIBMDKYIIME CHIIBI IBOJIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeneaEHHAs U3MEHYMBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) U OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOTIOUN

14

JBmwxyume cuibl ((hakTopbl) SBOJIOLMU BUIOB B Hpupoae. MyTaluoOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHBIE BOJHBI U JIpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHBI 0TOOp — HANpaBISIFOIIUN (akTop
sBOIOLIMU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomonuu. [Ipumeps
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BUI000pa30BaHUS:

reorpa(bnquKoe, 9KOJIOTHYC€CKOC

1.5

2.1

2.2

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple TIuUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

Pasutne xu3Hm Ha 3emsie mo spam u nmepuogaM. Karapxen. Apxelickas H
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KEeMOPHUIICKHIA,
OPJIOBUKCKWW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, MEPMCKUHU.
Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass s2pa u €€ mepuojabl: MaJeOreHOBBIM,  HEOTCHOBBI,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMara W TE€OJOTHMYECKHX IPOLECCOB.
OCHOBHBIE ATaITbl SBOJIIOLUU PACTUTEIBHOTO M )KUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHuii M KUBOTHBIX. IlosiBnEeHWe, pacuBeT M BBIMHUPAHME TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHHe »HBoJoLud. (OCHOBHBIE

CUCTECMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBOJIIOLMS YeJOBEKAa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeacTaBleHUH O

MPOUCXOKIACHUN YCIIOBCKA. MCTOZ[BI HU3YUCHUA aAHTPOIIOTCHC3Aa. CXO,Z[CTBa u




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeIIOBEKa.
JBwxymme cunbl (hakTopsl) aHTpororene3a. HacnencTBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBIIIJIEHUE, PEUYb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATIONUTEKH, YeroBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pazymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

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

2.6

YenoBeuyeckne packl. OCHOBHBIE OOJIBIIME Pachl: €BpONEOHIHAS (eBpazuiickas),
HErpo-aBCTpaJIONIHAs (3KBaTopuanbHasi), MOHTI'OJIOUAHAs (a3uarcko-
amepukaHckas). YepTbl NpuUcocoOJEHHOCTH MPEICTaBUTENEH YETI0OBEUECKUX pac

K YCJIOBHAM CYLICCTBOBAHMU. EnuHcTBO YemoBeUecKux pac. KpI/ITI/IKa pacuismMma

OpranusMbl 1 OKpyXKaromias cpeaa

3.1

OKoslorusi Kak Hayka. 3afauyd W pas3fiesbl 3KOJOrMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAA, ITIOYBCHHA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornyeckue  ¢axtopbl. Knaccugpukamus — 9KOJIOTMYECKHX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME W aHTponoreHHsle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucniocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue daxTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XUIIHAYECTBO, TAapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIN3M, HEUTpanu3M. 3Ha4eHHE  OWOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYLICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6IJ_[CCTB8.X

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOMmyJIAIHuH. OcHoBHBIC IMOKa3aTcin
NomyJjiauuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIAEMOCTb, CMCEPTHOCTH, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOy U eé peryisaausa

COO6H_ICCTBa M 3KOJOTMYCCKUEC CUCTEMbI

4.1

CoobmiecTBOo OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumsl-momuHaHThl. CBs3UM B

OHoIIEeHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB U NOTOK SHEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcCHOBHBIE TIOKa3aTeNd HKOCHUCTEMBI: Omomacca, MPOAYKUHUS. DKOJOTUYECKHE
MUpaMHIbI: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUS, pa3Butue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATrpO3KOCHCTEMBI. YpboskocucTeMsl.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

4.5

VYuenue B.M. Bepnaackoro o Owocdepe. ['paHumbl, coctaB W CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. J[MHAMHYECKOE paBHOBECHE M OOpaTHas CBSI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

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

UenoseuectBo B Ouocdepe 3emun. AHTPONOTEHHBIE M3MEHEHUs1 B Ouocdepe.
['mobGanbpHBIEC HKOIOTHYECKHE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YIPABJIEHUS MNPUPOAHBIMH pecypcaMd U UX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTHH H OXpaHa MpHUPOAbI



YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen.
[Taceunuka B.B. buonorus, 10 kimacc, AKimoHepHOe 001IeCTBO
«M3narensctBo «IIpocsemenuey, 2023

e [Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen.
[Taceunnka B.B. buonorus, 11 kimacc, AKImoHEpHOE 00IIIECTBO

«3narensctBO «IIpocBemenue», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Poccuiickas anekTpoHHas 1mkoja - https://resh.edu.ru/

[{udposoii 06pa3oBareabHbI KOHTEHT - https://educont.ru/

Ennnoe copeprxanue ooiero oopaszosanus - hitps://edsoo.ru/
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