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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHYECKYIO0 OCHOBY JUJIS
OTIPEJICNICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJAEpPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBwim: KoHuentyainbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, CONIepKaHus, pe3yiabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX IENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpaszoBanusi B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cneruduke Onosoruu, €€ 3HAYCHUH B MTO3HAHUH KUBOUW MPUPOJIBI U 00ECIICYCHUN
CYLIECTBOBAHMS 4Yel0BeUeCKOro oOuiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpeieTICHbl OCHOBHBIE (DYHKIIMU MIPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T TpeACTaBlICHHE O ILeisaX, 00 oOuei
CTpaTerud OOYy4YeHHs, BOCIHMTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpEeACTBAMU
yaeOHoro mpeamera «buomorus», ompenenseT o00s3aTeNnbHOE MPEIMETHOE
COJEpKaHUE, €ro CTPYKTypy, paclpeleieHue 1o pa3felaM U TeMa,
PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYEHHs] yUeOHOro Marepuaia ¢ yuyéToM
MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMUKK 00pa30BaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroImmnXCsl.

B mporpamMe 1o OuoOIOTMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (GOPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEIHLHOMN
NeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmuXcs MO OCBOEHUIO COJIepKaHUS
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
IOPUHLIMAII TPEEMCTBEHHOCTH B H3Yy4YeHMH Ouosnoruu, Ojarojaps uyemMy B Hel
MPOCMATPUBAETCS HANpPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpPUEHTALNN JIMYHOCTH, SKOJIOTHUECKOTO MBIIINICHUS, IPEACTABICHUI O 310pOBOM
oOpa3e W3HM M OEpEeKHbIM OTHOUIEHHWEM K OKpYXaloled MPUPOIHOU cpene.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a TakkKe 3HaHUU O
CTPOEHUU KUBBIX CHCTEM Pa3HOI'0 PAaHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OUOJIOTHH YJIEIEHO BHHUMAaHHE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHWI B MOBCEAHEBHOW JKU3HM ISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHCJe: NPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIHMKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEAEHUS B OKpYyXKalollled NPUPOJHOW cpele, aHaiusa
BIIMSTHUST XO3SUCTBEHHOW ACSTETFHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKIAJHON HANPaBIEHHOCTH
yueOHOrOo mpenmMera «buosmorusy MpoIUKTOBAaHO HEOOXOIUMOCTHIO 00eCIIeUeHUs



YCIIOBUH JIJIsl pEIICHUsI OJJHOM M3 aKTyaJbHBIX 3a7ad IKOJIHLHOTO OHOJIOTHYECKOTr0o
oOpa3oBaHus, KOTOpas mpeanonaraet (HOPMUPOBAHHE Yy  OOYyYaAIOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K HM3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpemHero o0miero oOpa3oBaHHUS 3aHMMAeT Ba)XXHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYArOMIMXCS TPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIUpseT U 00OOUIaeT 3HAHUSA O KUBOM NpHUpOJE, €€
OTJIMYUTENbHBIX TNPU3HAKAX — YPOBHEBOW OpraHU3alldd U 3BOJIOLUH, CO3AaET
yCIIOBUSL  JJIs: TIO3HaHWsSI  3aKOHOB  JKMBOM  Npupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 U Oe3omacHoro obOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337a4  CpeaHero  oOmero  0o0pa3oBaHMs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenue 6uosorun oOecreyuBaeT yciaoBus As (OpMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX ¥  HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSMH U3 JIPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUH y4eOHOro IpeamMera
«buosorusi» COCTaBUIM OCHOBY JMJid ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpUPOBAaHUIO €r0 COJAEpKAaHMS, IMPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTUH.

Ot60p comepxanus yueOHoro mpenmera «buomorusi» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO TMOJX0JId, B COOTBETCTBUH C
KOTOPBIM OOYyYaIOIIUeCs] TOJKHBI OCBOUTH 3HAHHUA M yMEHHs, 3HAYUMbIC TS
dopMupoBaHus o0OmIeH KyJIbTYphl, ONPEICNAIONINE aJeKBaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPAKTUYECKON AesitenbHOCTU. Oco00€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJICP KaHUS, KOTOPHIE CITy»aT OCHOBOU it POpMHUpPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MuUpa H
[EHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHH3allUd
OMOJIOrMYEeCKOro 00pa30BaHMUs.

CTpyKTypHpoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuaja B IMPOrpaMMe [0
OMOJIOTUM OCYIIECTBICEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJIBI, 0 €€ YPOBHEBOW OpraHu3allud M
IBOJIIOLIMU. B COOTBETCTBHHM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BbIJIEJICHBI CIIEAYIOIINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHu3Mm Kak



ouosiornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHUYECKOro MHUpPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lens usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUU
WCIIOJI30BaTh ATU 3HAHWS IS TPAMOTHBIX JICHUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buosorus» Ha 6a3zoBom
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINUX 3a]1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbl 3HAHUM O OHMOJOTHYECKUX TEOPHSX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOU
Uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHMU3allMH, BBIJAIOUINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, MJACH W TOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOImedl KyJabTyphl, (QYHKIIMOHAIBbHOU
rPaMOTHOCTH, PA3BUTHE YMEHHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, IMOJYYEHHBIX MpPHU
M3YYCHUH OMOJIOTHH;

dbopmupoBaHUe Yy OOydYarOIIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOTUMOCTU OEPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHUS DTHIECKUX
HOPM IIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTHM OWOJIOTMYECKUX 3HAHUN JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KyJIbTYpHI, J1sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKU IIOCJIEICTBUM CBOEH JAEATEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE M COOJIIOJCHHUE Mep NPOPUIAKTUKU
3a00J1eBaHMI.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», u3ydaemas Ha
0a30BOM ypOBHE, SBISIETCS 00S3aTE€NbHBIM YUYEOHBIM MPEIMETOM, BXOMSIIUM B
CoCTaB TMpeaMeTHoN 001acTi « EcTeCTBEeHHO-HAayYHBIE TIPEAMETHI.



st uzyuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHUs
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexemo), B 11 kmacce — 34
yaca (1 Jac B Henenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusocoueit, STUKON, SCTETUKON U MPaBOM.
Ponr Ouosorun B (OpMUPOBAaHWU COBPEMEHHON HAy4YHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTo1b1 TTO3HAHUS YKUBOUW TIPUPOBI (HAOII0IEHUE, SKCTIEPUMEHT, ONTMCaHNE,
U3MEpeHue, KiaccupuKalus, MOJCTUPOBaHUE, CTaTHCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonp3oBaHWe pa3IWYHBIX METOJIOB IPHU
U3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKH ), OMOC(EpPHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHHU OpTraHHU3aLUU
YKABOW MPUPOIBD.

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. [lomnepikanue
OCMOTHYECKOI0 OajiaHca.

benku. CoctaB u cTpoeHre 0eIKOB. AMUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
He3aMeHnMBbIE ¥ 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHME CBOilcTBa OenkoB. buonornyeckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiormdyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crnenuguaHocts. KodepmenTsl. BuramuHbL.
OTnunuuns pepMEeHTOB OT HEOPTAHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JaKTo3a) W TmosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
LEeJUII0103a). bruonornyeckne GyHKIMM yTII1€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobHbie  cBoicTBa. buonornueckue @yHkumm sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunossie xkucnotsl: JHK wu PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KIETKH.

Knerka kak 1enoctHas >kuBass cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHYyTasi HapykHas memOpana, monekyisl JIHK kak remermueckmii ammapar,
cUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: dyKapuoTHuyecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHUsI TPOKapuoTHYecKON kieTku. Knerounas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUS PACTUTEIBHOM, JKUBOTHOW U
rpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIHMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoiictBa u Qpynkiuu. [{utomnasma u eé
opraouibl. OgHomeMOpannble opraHounbl kiuetku: OIIC, ammapat Tonbixw,
I30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxenne MUTOXOHJpUM W T1actud. Bunel mnactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIIMU OpPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllBann, M. lInelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuubr u cxembl: «llepuognyeckas TaOiaUIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BO/Ib», «brocunTes 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne MoyeKyJibl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOM KIIETKW»,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», « Y TIEeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJIOBaHWE JJii IPOBEICHHUS
HAOJIOICHUM, H3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHne KaTaTUTUYECKOH AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3yyeHue CTpoeHUs KJIETOK PACTEHHUI,
JKUBOTHBIX W OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OMHUCAHUE.

Tema 4. /KnuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poip 3aKOHOB COXpaHEHHs BEIIECTB W SHEPIUM B IMOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Ponb dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. IPpdekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emie. Bausaue yciaoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKW3HU Ha 3eMJIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciierieHne BelIecTB, BBIICICHHE U
AKKyMYJUPOBAaHHE DHEPrUM B KIJIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonu3. bpoxkenwe um ero Buabl. KucIopogHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHnue. D¢ hHeKTUBHOCTH
HHEPreTUYeCKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzammsi reHeTHdecko uH(OpMaAnM B KIETKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuusa — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunres
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHOKucioT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKH3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
Bupycamu. Bupyc mmmynoaedpuuurta yenoseka (BMY) — Bo3Oymutens CIIM/a.



OOpaTtHast ~ TpaHCKpUIIMs, peBepraza ©u  uHTerpasa. lIpodunakruxa
pacIpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metadbonuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Ctpoenue JJHK»,
«CTpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3zHeHHbIH nukin Bupyca CIIN/]a,
Oaxrtepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTounblii MUk, WIM JKU3HCHHBIM LMK KiIeTkH. WHTepdaza m MHTO3.
[Ipoueccnl, mpotekaromue B uHTep(daze. Pemnukamuss — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnonaHeli U TalvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUIBI.
[{uTosiOrnyecKkre OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUIAYAJIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craaun mutoza. Ilpouecchl, Mpoucxonsiine Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIECTKH — aromTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecronoe u nojioBoe. Buasl Oecrnosioro
Pa3sMHOXEHUSA: JICJICHUE HAABOE, II0YKOBAHME OJHO- U MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBeHHOE KIOHMpOBaHUE
OpPraHu3MOB, €0 3HAYEHUE NI CEJEKIIUU.

[TooBOE pa3MHOXKEHHE, €TO0 OTIINYHS OT OECIIOIOTO.

Meiio3. Craguu meio3a. [Ipouecchl, MpOUCXOIAIINE HA CTagusAX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMmbici U
3HAYEHUE Meno3a.

["ameToreHes — mporecc 0Opa3oBaHUS TOJOBBIX KIETOK y KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKHA M ssudHUKUA. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrnepMaro30u]l, SMIEKJIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SULEKIETOK M crepMaTo3ounoB. OIIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHne, racTpyssiusi, opraHorene3. [loctamOpuonanbHOE pazBuTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuupl um cxembl: «@POpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kinetku Oakrepuit»y, «CTpOeHUE TIOJNOBBIX KIETOK),
«Ctpoenue xpomocoMbl», «Knerounbiit mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsiMmoe U HenmpsiMoe pa3BUTHE», «I'aMeToreHe3 y MICKONMUTAIOIIUX U
4eI0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMato3ouibl
MJICKOMUTAIOILIETO», «ANIEKIeTKAa MICKOMUTAIIEro», «KapuokuHe3 B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIPENnaparax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTOI0rNN
U 3MOpUOJIOTUM B CTAaHOBJIICHMM Te€HETHUKH. BKiam poccuilckux M 3apyOeiHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKU. METOoJbl TEHETUKH (THOPUI0JIOrMYeCKUM,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETUUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUsA. [ eHeTu4YecKas CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuaHoe CckKpenMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHMpPOBaHMWS. 3aKOH PpPACHICIUICHUS MNPU3HAKOB.
['unoresa uncrotel ramer. [1oiHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JHurubpunHoe  ckpenMBaHue. 3aKOH  HE3aBHCUMOIO  HACJIEIOBAaHUS
npu3HakoB.  lluToreHerndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upytollee ckpenpanue. Mcnoap30BaHre aHATU3UPYIOLIETO CKPEIIUBAHUS
TS OTIpEIeSIeHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CLUECIUICHHOMY HACJIEJOBAaHHUIO FeHOB. HapynieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omoramernele M rereporaMeTHbie OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  U3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psiJl U BapualluOHHASI KPUBAS.
Hopma peakumu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIC MPU3HAKU U HX
HOpMa peaknuu. CBoMCcTBAa MOAU(DHUKAITMOHHOW H3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
W3MEHYUBOCTb. Melo3 W TMOJOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTarimoHHas u3MeHUMBOCTh. Kitaccudukanusi MyTalyii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa 1 MpUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BHesinepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOABI T€HETUKHU
YeJIOBEeKa: reHeaJornuecKuil, OJIM3HEIIOBLIN, IIUTOTCHETHYCCKII, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTBeHHble 3a00jeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HH C HACJIEICTBEHHOW MPEepacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHbIe MyTanuu. (CTBOJOBbIE KIETKU. [IpuHUHMAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oose3Hell. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKHU B MIPEJOTBPAIICHUH 1 JICUEHUU TeHETUUECKUX 3a001eBaHUi YelloBeKa.

JlemoHcTpanum:

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

Tabmuupr u  cxembl:  «MOHOTHOpPHIHOE  CKpEUIMBAaHHE U €TI0
IUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOT€HETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpellUBaHUEY,
«lluTonoruyeckre - OCHOBBI  JUTHOPUAHOTO  CKpenIuBaHus»,  «Mehos3y,
«B3anMonencTBue aJUICNbHBIX TE€HOB», «[e€HeTHYecKkue KapTbl pPACTEHUM,
JKUBOTHBIX W 4eJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KapuoTumbl 4eloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukamoHHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBm», «MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmnkanun «MoOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonnoe nomuHupoBaHuey, «JurubpunHoe ckpenuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl MU MHKporpenapaTr «/lpo3zopuna» (Hopma, MyTauuu
(dbOpMBI KPBUTBEB M OKPACKH Tela), repoapuii «I'opox moCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHast pabota No 5. «V3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHamu3 MyTalnuid y JIpo30(QHIbl HA TOTOBBIX
MHUKpPOITpEnapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIIEKIUU U JIOMECTUKALIUS.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOHMCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCoBBIM M MHANBUYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIum3KopoacTBEHHOE
cKkpemuBaHue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHHE YWCTHIX JIUHUM.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUAMHT.
Otpanénnas rtulOpuauzauusa M €€ ycnexu. VCKycCTBEHHBId MyTareHes U
MOJIYyYEHUE TONMUIUIONAOB. JlOCTMKEHHUS CENEKIMA PACTEHHH, >XUBOTHBIX H
MHUKPOOPTraHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3nanusi pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHKeHepus. Kierounsle KynbTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KionupoBaHue BBICOKOIIPOAYKTUBHBIX CEJIIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkojoruyeckue W dtudyeckue  npoosnembl. I'MO - reHeruyecku
MOIU(MUITIPOBAHHBIE OPTraHU3MBI.
JlemoHCTpanuu:

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

Tabmuiel 1 cxeMbl: Kapta «LIeHTpbl MPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[lomummongus», «OO0bekThI OWoOTexHONOTHH», «KileTouHble KyIbTYypHI U
KJIOHUpOBaHHEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHASE OHOJIOTHSA.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BUJIOB B IMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOIHbIE (OPMBI.
buoreorpadguyeckue: cxoncTBO U paznuuue payH u ¢hjaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3NHUUAig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
pyAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTel Yy Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
JapBUHU3MA. J[BMOKyIIME CHUJIbI HBOJNIONUU BUAOB 1O JlapBuHY (M30BITOUYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpuponae. MyTallMOHHBIN
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomMyNsIIMOHHBIE BOJHBI M Jpeid
reHoB. M3osiust 1 MUrpanus.

EctecTBenHbIii 0TOOp — HampaBisomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepst
IPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U AKOAJANITALUH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, napajuiesibHas. HeoOparumMocTh 3BOMIOLHUN.

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHbBIX NpelnkoB. IIporpeccupyronias
crieruanu3anus. AJanTuBHas paauarus.

JdeMoHCcTpanuu:



[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mromiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpraHUyYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoprObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOroodpasne COpToB pPACTEHHID,
«MuorooOpazue  mopox  KuBOTHBIX»,  «[lomymsauumy,  «MyTamnuonHas
U3MEHYUBOCTBY, «ApoMopdo3bl», «Uanoanantauumny, «OOmas aereHepanus,
«/IBmkymue cunbl 3Bofrouun», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsunay, «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BU000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000pa30BaAHHE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKPACKH,
HA0Op IUIOMOB M CeMsiH, KoyuteKiusi «[Ipumepsl 3anuTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHHUE TOTOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KojuleKuus «PopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil»y, wmojens ammmkanus «llepexpéct
XpOMOCOM», BiaxHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpemnapaT «/po3oduna» (HopMma, MyTanuu GOpMbI KPbLILEB U
OKPACKH TeJa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas padora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE )KU3HU Ha 3emuie.

JloHay4yHbBIE TPEACTABICHUS O 3apOXKICHUU XKWU3HU. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XUMHYECKas
HBOMIOIUSL. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINN. HavanpHbIe 3Tansl
ounonornyecko »Bomonuu. 'mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KJIETKM W HX HBOIIOIUA.
DopMUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ NepUOAbl: KEeMOPUMCKUIA,
OpPJIOBUKCKHH, CUITyPUNUCKHU, IEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3oickass »pa W €€ mNepuoAbl: MaJICOr€HOBBIM, HEOICHOBBIM,
AHTPONOTE€HOBBIN.



XapakTepucTUKa KiIuMaTa M reosIoTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEIIBHOTO W JKHBOTHOTO MHpa. Apomop}o3bl y pacTeHHl u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOro MHUpa Kak oTpaxkeHue dBoionud. OCHOBHBIC
CUCTEMATHYECKUE IPYMITbl OPraHU3MOB.

DBOJIOLHUS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. Pa3Burue npeacraBieHui o
IPOUCXOXKJIEHUH uenoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxoacrBa u
pa3nuy4Ms YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBmxymue CHJIbI (paxTopsl) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJIEHHUE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpaIoNUTEKH, YenoBek
yMenbld, Yemoek mnpsaMoxoasmui, YermoBek HeaHIEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHAs  (PKBATOpUAJbHAS),  MOHIOJIOUIHAS
(a3maTcko-amepukanckasi).  YepTsl  MPUCHIOCOONEHHOCTH  TMpEJCTaBUTENCH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUA. ENMHCTBO yeI0oBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsi: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuubl u cxembl: «Bo3HukHoBeHUEe CoOJIHEUHOUM cucTeMbl», «Pa3BuTHe
opraHuueckoro wmupa», «PactutenpHas kieTka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «COBpeMEHHas CHCTeMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHSI YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJIOBeKay», «/lpeBHenune moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JTIOJN», «HeaoBeuecKue pacoh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTalblla, KPOMAHBOHIIA), CJENKH WU
U300pKEHUST KAaMEHHBIX OpYJIud TEepBOOBITHOTO YeNOoBeKa (KaMHHU-YOIIIEPHI,
pybuna, ckpebna), TeoxpoHoyoruueckass Ta0iauna, KoJulekuus «Dopmbl
COXPAHHOCTU UCKOTIAEMbIX >KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[Ipaktuueckast padota Ne 1. «M3ydeHre UCKOMAEMbIX OCTaTKOB PACTCHHUU U
YKUBOTHBIX B KOJUICKLIHSX).



OKcKypeust «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HayYHBIN WIK KpaeBeIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaIasi cpeaa.

DKoJIOTus KaK HayKa. 3aJjaud U pa3Aelibl SKOJIOTuA. MeToabl 3KOJIOTHYECKUX
UCCJIEI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUST OPraHW3MOB: BOJIHAS, HAa3eMHO-BO3YyIIHAs, TTOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnoTnyeckue, OWMOTHMYECKHME U AaHTPOIOTeHHbIE. JIeHCTBHE HKOJOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIUsI, XUIHUYECTBO, cUMON03 U ero ¢opmel. [lapasutusm, koonepamus,
MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HadueHHe OWOTHYECKUX B3aUMOJCHCTBUH [UJII CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE IOKa3aTeln
MONYJISIUUN: YUCJIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, D. ['ekkensb.

Tabnuupbl u cxembl: kapta «I[Ipupogubie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmymsiiun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU TOMYJISnu HHPy30puu-TyPenbrny, «[lumesbie nemm.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonorndeckue 0COOEHHOCTH PaCTEHUMN U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHnas padora Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTISAIIANA Pa3HBIX BUIOB
pacTeHUI».

Tema 4. CooO1miecTBa ¥ 3K0JIOrHYECKHE CUCTEMBbI.

CooOmecTtBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomuaantel. CBs3u B
OuoIIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreoneHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: MPOAYLICHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [IWIeBble 1LIEMM U CETH.
OcCHOBHbIE TIOKa3aTeJIM SKOCUCTEMBbI: OHOMacca, MNPOAYKLUHA. DKOJIOTUYECKHUE
nupamMuibl: MPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe u Xx03siCTBEHHOE 3HaYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak (akTop ycroilunBoctd 3KocucreM. CoxpaHeHHe
OMOJIOrMYECKOro pasHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouochepnr. XKuBoe BemecTBO U ero ¢GyHknuu. OcobeHHOCTH Omochepbl Kak
rJ100aIbHOM 3KOcHCTeMBbl. JlMHaMHMueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB u OMOTCOXUMUYECKHE IMKIIBI JIEMEHTOB (yIaepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6rochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Onocdepe.
['moGanbpHbIE IKOIOTHYECKUE TTPOOIEMBL.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEYECTBRA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOPABJIEHUS MPUPOJHBIMU pPECypcaMHM MW HMX HCHONb30BaHuE. JlocTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuupbl u cxemsl: «llnmesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmu nutanusy, «IKOIOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTrO  Jjeca», «buoneHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUSA HA NOPUPOAY», «BaxkHeWmME HCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BoA», «[louBa — BaxkHelIIas cocTaBisiolas
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapauKoBEIil dhdexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsizHeHus Ouocdepsl», «OO0mas crpykrypa Ouocdeps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopoT yriepoaa B ouocdepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmiaukanus «TunuuHbie OHOLEHO3BD», Tepbapuii
«PacturenbHbIe COOOIIECTBAY, KOJUIEKINH «bHolieH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TrepOapuu W KOJJIEKIMM pAacTEHUH U
YKUBOTHBIX, MPUHAMJIEKANIME K Pa3HBIM 3KOJOTMYECKHM TpylnaM OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepauuu, H300paX€HUsT OXPaHIEMbIX BHJIOB
pPaCTEHHU U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHHs OOy4alolmMMHUCA NpOrpaMM  CpegHero oouiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UJAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENCNICHNI0, HaJM4yhue MOTHBalMM K  OOy4YeHHio  Ouojoruw,
[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCSl PyKOBOJACTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, HPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS MHpeameTa «buonorus» AOCTUTAIOTCA B
€AMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHWS K KYyJIbTYPHOMY HACJICIUIO U
TpaguUMsM MHOTOHAallMOHalbHOrO Hapoaa Poccuiickoii @enepanuu, NpUpoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JOJKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEN JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAalpPaBIICHUU
BOCHUTATEIIbHOMN AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOT0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEILCKUX 3a7ad, YBaKHUTEIBHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YyBCTBA OTBETCTBEHHOCTHU IIE€pE]
Ponunoil, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPOIIJIOE ¥ HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OMOJIOTHMH, MOHUMAHUS 3HA4Ye€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTBA;

uaenHas yoexxI€HHOCTh, TOTOBHOCTh K CIYKEHHMIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEH CEMEHHON JKM3HU B COOTBETCTBUM C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW TTPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLIMOHAJIBLHOIO0 0J1ArONOTyYHUsI:

MOHMMAHUE W peaju3anus 370pOBOTO u Oe3omacHOro oOpa3a KHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, peErysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFOICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIBbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K pa3InyHbIM cdepam npodhecCHOHANbHOU JeATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIE€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB W OICHKH WX BO3MOXKHBIX ITOCJICICTBHHA IS
OKPYXarOUIEN CPEIbL;

OCO3HAHUE TJI00ALHOTO XapakTepa JKOJIOTHYECKUX MpoOJieM M MyTel X
peIIeHuS;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HaHMSIT M YMEHUS TMpPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJIE,
HAIMPaBJICHHBIX HA COXpPAaHCHUE DPABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTMYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTMYECKOrO0 MBILIIIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSTeNbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B TMO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTUYECKOM JIEATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE CHeuuPUKU OHOJOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GOpMHpPOBAaHUM PALMOHATBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEIIOCTHOTO
IPEJCTaBICHUA 00 OKPY’XKAaloLIeM MHUpPE KaK O €IUHCTBE MPHUPOJIbI, YEJIOBEKa U
oOlIeCTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpodsiem
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTU OHMOJOTUU AJII COBPEMEHHOM LMBHIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS pPAa3BUTHUS MEIAUIMHBI, CO3JaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBI  Pa3BUTHS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
MOBBIIICHUS OO0IIeH KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh MOJydYaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB WU
UMEIOIINXCS JaHHBIX C I[EJIbI0 MOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
perieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0YyYaIOIIUXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELLECTBO, SHEPIUs, SIBIEHHUE, IIPOLECC,
cCUCTEeMa, HayuyHbI (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleIOBaHUe,  HaOJIOJIEHWe, HU3MEpPEHUEe, OKCIEPUMEHT U  JpYrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHS (IIO3HABAaTEJIbHbIE, KOMMYHUKATHBHBIE,

pEryJISITUBHBIE), o0ecrieunBaroIIne dbopmupoBanue GyHKIIMOHATBHON
TPAaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJH30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHble JCHCTBUS B
MO3HABATEILHOW U COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
o0pa3oBaHus JIOJHKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, KilacCupUKaluu, 0000IICHUS), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBLACIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMH MOHITHUSMH ),

OMpEeNeNATh LN JACATEILHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU HEJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyX IAeHUs (MHIAYKTUBHbIC, JEIyKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHWH B M3yYaeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHHS TPOOJIEMBbI ¢ YUETOM aHalM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB
TIEJI5IM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCATCIBHOCTH 10 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3OBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYyaIUsIX, B TOM YUCJIC TIPH CO3JaHUH YICOHBIX U COITUAIBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHATHSMHI H METOJIaMU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
JESATSIILHOCTH U )KU3HECHHBIX CHTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelICHHs, HaXOJHWTh apryMEHTHI I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TIOUCK TIEpEeHOCca CPEACTB M CIOCOO0B
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIE WJICH, TpeJyiaraTh OPUTHHAIBHBIC TIOIXOIBl U PEUICHHUS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor mHMOpMaIMK, HEOOXOAMMOM JIJisi BBITIOTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENFHO  BbIOMpaTh  ONTUMANIbHYIO  GOpMy  MPEACTaBICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYACTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS M B3aUMOJICUCTBHS, NTOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISTh YBAXKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMAaTHUKy W METOJAbl COBMECTHBIX JAECUCTBUI C y4ETOM OOIIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEJCHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelIieHus B )KU3HEHHbBIX U YUYEOHBIX CUTYaLIUSX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYNKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 0OpA30BATENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IMPOLECCOB, HMX pE3yJNbTAaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NPU AaHAIU3€ pPe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP € TIO3HUIMH JPYrOro 4eJoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI MO0 OCBOEHUIO, MHTEPIPETALNH U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHHUIO 3HAHUU B Pa3jIMYHBIX y4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosnoruedd. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABIIECHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCHUMCKUX W
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA Il pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKaHUE OWOJIOTMYECKUX TEPMUHOB M TMOHSTHH:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEHIECTB M IPEBpaIlCHUE
HHEPrum), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBasI OpraHu3alis *KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKLHA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIeTOYHas, XpPOMOCOMHas,
MyTallMOHHAs,, UEHTpaJibHas JOrMa MOJEKYJsIpHOM Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe TrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJIAaMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHKME MKUBBIX CHUCTEM, IPOLECCOB M SIBICHUM, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX



pEe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUHA M 3aKOHOB, YMEHHE
JIeNaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIaHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpALEHUsI SHEPTUU B KJIETKe, (POoTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PEIICHWN B IOBCEIHEBHOMN
XKU3HH C 1eJbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KAIOIIUX JIIO/IeH, COOIIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIei
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BAHUSA JOCTHIKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMH Uil  PalMOHAJIBHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
OUTHOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPH/IHOTO CKPEIIMBAHMS JUISl NPEJICKa3aHUsl HACJIEJOBAHUS NPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IpPAKTHYECKHE pPabOThI, COOIHOAATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIOIIYIO0 IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMOJOrNYecKyr0 MHPOPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE U POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAYYHOTO MHPOBO33PEHHUs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS dKU3HEHHBIX 33/1a4;

YMEHHE pPACKpPbIBaTh COJAEpKAHHE OMOJOrMYECKUX TEPMHHOB M IMOHSITHIA:
BUJI, TIOIYJIALNSA, TeHO(OH, dBOIIOLUS, ABWKYIIHE CUIbl ((haKTOPBI) IBOJIIOLUH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



IKOCHCTEMa, TMPOJYIECHTHI, KOHCYMEHTBHI, PpEIYLEHThl, IeNMu MHUTAHUS,
AKOJIOTHYCCKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHUE Wu3jIaratb OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TeOpUs OBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBanusi TJIaBHBIX HalpaBICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
OTIPEICIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUHU: HAOIIOACHNUE U
OINKCAaHUE >KUBBIX CUCTEM, MPOIECCOB U SBIICHUM, OpraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyeMbIMH BEJIMYMHAMU, OOBSCHEHUE MOIYUYEHHBIX
pE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHITHH, TEOpU W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJSLHI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMS, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHuM3Mbl, MEepeHoca
BEUIECTB U IIOTOKAa B3HEPIUUM B D3KOCHUCTEMAaX, AHTPONOIEHHBIX H3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJyYEHHBbIC 3HAHUS Al OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHusi 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY KaIOILUX JOJEH, COOMI0/IEHNs HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
OPUPOAHON cpele, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /1711 palliOHAIBHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE pelaTh dJeMEHTapHble OMOJOTUYECKHUE 3a/1ayl, COCTAaBJISATh CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

yMEHHE BBIMOIHATH JTA0OpAaTOPHBIE M MpPAaKTHUYECKHE pPadOThI, COOII0IATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00PaTOPHBIM 000pYOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE M YCTHbBIE COOOLICHMUS,
000011128 OMOJIOTHUYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX HUCTOYHUKOB, FPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrpoanusie IlpakTuueckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
bu6mmorexa [JOK
buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
JKuBbIe CHCTEMBI M UX OPraHU3aIIHS 1 bubmmorexa TIOK
p H https://m.edsoo.ru/7f41c292
XHUMHUUYECKUH COCTaB U CTPOEHHUE KIETKHA 8 1 bubmmorexa [JOK
p https://m.edsoo.ru/7f41¢c292
>KI/13HC CATCIILbHOCTD KJICTKN 6 BI/I6J'II/IOTCK8. HOK
A https://m.edsoo.ru/7f41c292
PazMHokeHne 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnencTBeHHOCTH M N3MEHYHNBOCThH 8 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
Cenexmust opraHu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmnorexa [IOK
p p https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 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 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJIOIMOHHAS OMOJIOTHS

BO3HI/IKHOBGHI/IC nu pa3BI/ITI/Ie JKHU3HHU Ha
3emite

Opranusmel 1 OKpyKaromas cpeia

COO6H.I€CTB8, H 3KOJIOTHYCCKHNE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

34

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

0.5

2.5

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bub6mnoreka I1IOK
https://m.edsoo.ru/7f41cc74

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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
Bbu6morexa [JOK
buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPHUPOJIBI.
[IpakTnueckas pabora Ne 1
«Mcnonp30BaHue pa3IMUHbIX 1 0.5 bubmmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTUYECKHX 0OBEKTOBY
buonoruueckue cuctemsl, IPOLIECCHI 1 bubnmnoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XUMUYECKU cocTaB KJIeTKHU. Bosia u 1 bu6mmoreka [JOK
MHHEPAIBHBIC COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C 0 1
S LOCTAR 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKUE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue 1 05 bubnnorexa [IOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha TpUMEpe aMIIIa3hI
WJTU KaTajasbl)»
VYrinesoasl. JIunuael 1 Bubmuorexa HOK

https://m.edso0.ru/863e6870



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.edsoo.ru/863e6870

bu6mmorekxa [JOK

8 Hywentiosbie knenotel. AT https://m.edsoo.ru/863e6d5¢c
9 HcTopust 1 METOABI U3yUEHUS bu6nuoreka [IOK
kietku. Kiierounas teopus https://m.eds00.ru/863e6e88
10 KrneTka kak mnenoctHas KuBas
cucrema
CtpoeHue 3yKapuOTHIECKOM KIETKH.
JlaGopaTtopnas pabota Ne 2
«M3ydeHne cTpoeHUs KIETOK bubnnorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax u ux
OITHCaHUE
bubmuoreka [JOK
12 OOMeH BelecTB Wi METa00IU3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Poroctes. Xemociires https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTiicckuii 0bmen https://m.edsoo0.ru/863e7aae
JKus3HeHHBIN MK KIeTKU. [emenue
kieTku. Muros. JlabopaTopHas Bu6miorexa {OK
15 paborta Ne 3 «HaGnronenue muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»
16 buocuures Oenka. Peakmusa bu6nmnorexa [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmnoreka [JOK
17 Tpancisiuus — buocuires beka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnuorexa [IOK


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

BUPYCHI

https://m.edso0.ru/863e7540
bu6mmorexa [JOK

19 @opMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [JOK

20 Melii

enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE TOJOBBIX
kJ1eToK. OII0J0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubmmorexa [JOK
«M3ydenne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha FT'OTOBBIX
MUKpOTIpenapaTax»
99 NHnuBuyanbHOE pa3BUTHE Bbubmmorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpUIHOE bubmorexa HOK
p ’ pHA https://m.eds00.ru/863e8878
CKpeIMBaHUE
ATHOPUIHOE CKPEIIUBAHUE. 3aKOH
25 JjeSaBI/II()JI/IMOFO H;::J'II: OBaHU bubmmorera [TOK
g https://m.edso0.ru/863e89a4
MPU3HAKOB
CuenjeHHoe HacJIeJOBaHUE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yuenue pe3ynbratoB 05 bubnnorexa [JOK
MOHOTUOPHUIHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpeIlMBaHus y Ap030(UIbl Ha
TOTOBBIX MUKpPOIperapaTax»»
27 I'enetnka nmona. HaciaenoBaHue bu6mmoreka [JOK


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

IMPHU3HAKOB, COCIUVICHHLBIX C ITOJIOM

NsmenunBocth. Henacnencrsenuas
M3MEHYHMBOCTh. JlabopaTopHas

https://m.edso00.ru/863e8c60

pabota Ne 6. U3yuenue bubnnorexa HOK
28 - 1 0.5
MOAU(PUKAIIMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO PsiAa U
BAPUALIMOHHOM KPUBON»
HacnencrBenHas ”3MEHYHBOCTb.
29 JlaGopaTopnas pa6ota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanui y 1po3oQuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpemapaTax»
bu6mmorexa [JOK
30 Peneriica uesonexa 1 https://m.edso00.ru/863e8d78
PesepBHblit ypok. O60011eHNE TT0
31 Teme «HaciencTBEHHOCTD U 1
M3MEHYMBOCTH OPTAHU3MOBY»
bu6mmoreka [JOK
32 Cenekuuns kax HayKka i Ipouece 1 https://m.edso0.ru/863e9214
33 MeToapl U JOCTHKEHHUS CEASKIIUNHI 1 bubnuorexa [JOK
pacTeHUN U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubmmnorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME


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 KITACC

MaKpO3BOJIIOIHNHN

KoJsimyecTBo yacoB DJIEeKTPOHHBIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue H3y4yeHusi oOpasoBaTesibHbIE
padoThbI padoThbI

pecypchbl

DBOJIOLUS U METO/IBI €€ U3YUEeHHUSI 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e

Wcropus pa3BuTHs npeacTaBIeHU 1 bubmumorexa [IOK

00 DBOIIOLINH https://m.eds00.ru/863e9570
Bbu6nmnorexa [JOK

MitipooBosmiowts ! https://m.edsoo.ru/863e9cle

[Tomynsmus Kak 2JIeMeHTapHAs

€MHULIA BUJA U SBOJIOIUH.

JlabopaTtopHnas pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6

«CpaBHeHUE BUIOB IO

MOP(}OIOTHYECKOMY KPUTEPUIO»

JIBroKkymiye cuisl (3J1eMEHTapHbIE 1 bub6mmorexa [IOK

(akTOpbI) IBOIOINH https://m.edsoo0.ru/863e9da4

. bubmuoreka [JOK

EctecTBenHsbIit 0T00p 1 ero GopMbl 1 https:/m.edsoo.ru/863e9ed0

Pe3ynbTate! 3BOMIOLMY:

MPUCIIOCOOIEHHOCTh OPraHU3MOB U

BuUs1000pa3zoBanue. JlabopaTtopHast 1 05 bubnuorexa [JOK

pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde

MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTEJILHOTO XapaKTepay

Hanpasnenns u nytu 1 bubnnorexa [JOK

https://m.edsoo.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

H€O6paTI/IMOCTB 9BOJIFOIINH

Hctopus xu3Hn Ha 3emiie 1 METObI

10 "
e€ U3yueHus
1 ['unoTe3bl NpOUCXOKAEHUS JKU3HU bubnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMiie 10 3paM U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOIUN
PACTUTENHHOTO U KUBOTHOTO MUpA.
[TpakTrueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«3ydyeHne uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cucrema bubnnorexa HOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
Bbu6nmorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBroxytue cuibl (haKTophl) bubmmorexa [JOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNH
yeJioBeKa
18 UYenoBeyeckue pachkl U NPUPOIHBIE bubnnorexa HOK
aJlarTaly 4eI0BeKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O6001IeHIE IO
19 TeMe «BO3HHUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE bu6mmoreka [JOK


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

(bakTopsI

AOluoTtndeckue (HakTophl.
JlabopaTopnas padota Ne 3.
«Mopdonornueckne 0COOEHHOCTH

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

N bubnuorexa [JOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [{OK
23 Buoriieciae paxtops https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysituu. [TpakTaeckas pabora
24 Ne 2 «IToacuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKNE CHCTEMBI bu6mmoreka [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edso0.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoiHbIe 5KOCUCTEMBI
29 AHTpPOIOTeHHbIE YKOCHUCTEMBI
30 Buocdepa — rnobanbHas bub6numorexa [IOK
JKOCcHCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnuorexa [JOK

ouocdepsl

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



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

32 YenoseuecTBo B Onocdepe 3eMiaun 1

33 CocymiecTBOBaHNE TTPUPOIBI U 1 bubmmorexa [JOK
YyeJIOBEUYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O00011I€HHE TEMBI

34 «Coo0111ecTBa U AKOJIOTHYCCKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME


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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUM O MeCTe U POJM OHOJIOIMH B CHUCTEME
HAy4YHOT'0 3HaHMS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCHHCKUX U 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosiorny; (yHKIMOHAJIBHONW I'PAaMOTHOCTH 4YeJIOBEKAa MJIsl PELIeHHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COJACpXKAHUE OWOJIOTHYECKUX TEPMHUHOB W
MOHSATUH: KM3Hb, KJIETKA, OPTaHU3M; MeTa0oIn3M (0OMEH BEIIECTB U
MpEeBpalieHUe HHEPTrUuM), TOMeocTa3 (CaMOperyisius), YpOBHEBas
OpraHM3alMsl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTb, POCT U PA3BUTHUC

YMeHue uznaratb OMONIOrHYecKre TEOpUH (KJIETOYHas, XpOMOCOMHas,
myTtauuoHHas), 3akonsl (I. Mengens, T. Moprana, H.J1. BaBunosa) u
yueHus (0 IEHTpaXx MHOrooOpaszus M MNPOMCXOXKJIEHHUS KyJIbTYPHBIX
pacrenuii H.11. BaBunosa), onpenenars rpaHULbl UX TPUMEHUMOCTH K

KHUBBIM CHUCTEMaM

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

1

2

3

4

5

YMeHue BIaAeTb METOJAaMU HAay4YHOTO TIO3HAHHA B OHOJOTHH
(HabnrofieHHe W OINHCAaHUE YKUBBIX CHUCTEM, IPOLECCOB U SBIICHUM;
OpraHm3anusi ¥ MOpOBEAEHHE OMOJIOTHMYECKOro  IKCIEPUMEHTA,
BBIJIBIDKEHHUE  TUIOTE3bl;  BBISBIIGHHE  3aBHCHUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TOMYyYEHHBIX PE3yJIbTATOB,
WCIIONIb30BAHHBIX HAYYHBIX TOHSTHHA, TEOPH U 3aKOHOB;, yMEHMHE

ACJIaTh BBIBOJABI HA OCHOBAHUU ITOJTYUYCHHBIX pe3yanaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IMPOKapuoOT HW JOYKApHOT, OOAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTHM  TPOILIECCOB OOMEHa  BEIIECTB U
MpeBpalleHus] YHepruu B KIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO H
SHEPreTHYecKoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Meio3a,
OIUIOZIOTBOPEHHS,  PAa3MHOXKEHUS,  HHIUBUAYAILHOTO  Pa3BUTHSA

opranusma (OHTOT'€HE3)



YMmenune MIPUMCHATH MIOJIYYCHHBIC 3HAHUA JJIA O6’b$ICHeHI/I$I
OMOJIOTHMYECKUX TPOILIECCOB U SIBJICHWA, AJIS MPUHATHS MPAKTHUYECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIENAX oOecrieueHus: 6€301MacHOCTH
CBOETO 37I0POBbsI U 30POBbsI OKPYKAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
rPpaMOTHOTO  TOBEACHUA B OKPYXAIOIIEH MNPUPOJHON  CpEeIe;
IIOHUMAaHHUCEC HGO6XO,Z[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHOJOTMU U OMOTEXHOJOTHH [UIsi pallOHaIbHOIO

MIPUPOIONIOIB30BaAHUS

Vmenue peiiaTtb JJCEMEHTAPHBIC T'CHETHUYCCKUEC 3aJadd Ha MOHO- H
HI/IFI/I6pI/II[HO€ CKpCIIMBAHUC, CHCIUICHHOC HACJIICAOBAHUC, COCTABJIATH
CXCMBI MOHOI‘I/I6pI/II[HOI‘O CKpCIIUBaHUA JJIs MpCaACKa3saHusa

HacCJICJOBaHUs IIPU3HAKOB Y OPraHU3MOB

10

YMeHue BBIMIONHATH JIA0OPATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmofaTh mpaBwia Mpu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHUEM

YMeHrne KpUTHYECKH OLEHHMBATh U MHTEPHPETHPOBATH HH(OPMAIHIO
OMOJIOTMYECKOr0 COJEpKaHMs, BKIIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IONYJIsIpHBIE MaTepHalIbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOTHH,
MeULUHE, OMOTEXHOJIOTHH

YMeHue co3iaBaTh COOCTBEHHBIE MHMCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast OMOJOTHYECKYI0 MH(POPMAIINIO W3 HECKOJbKUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIL30BATh TMOHATUMHBIN amnmnapar OHoIOrun

11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl Cpe/iHero 001ero oopa3oBaHusi

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJM OUOJOTHU B CUCTEME
HAYYHOTO 3HaHMSI €CTECTBEHHBIX HayK, B OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosnoruy; (YHKIMOHAIEHOW TPAMOTHOCTH YENOBEKa JJIsl PEIICHUs

JKHU3HCHHBIX 3aJ1a4

YMmenue PacKpbIBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TTOHSTHH: BUJ, HOIMYJIALUA, FCHO(I)OHI[, 9BOJJIIOLIMA, ABWIKYHINUC CHUJIbI



(dakTopsr) SBOJIIOLIUH, MPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BUI000pa3oBaHue, IKOJIOTUYECKUE baxTopsl, IKOCHCTEMA,
TIPOJTYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI, HETH UTaHUs,

9KOJIOTUYECKAs MUpaMKia, OMoreoreHo3, ornocdepa

YMenue uznarate OHOIOTUYECKUE TEOPUH (IBOIIOLMOHHAS Teopus Y.
JapBuHa, CcHHTeTHYecKass TEOpUs  HBOJIOLMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbimieBoro cxonctsa K.M. bapa, yepenoBanus
TJIaBHBIX HampaBjieHui u mytei sBomonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnanmckoro), ompenensTh  TPaHUIBI  HX

IMPUMCHHUMOCTHU K KMBBIM CUCTCMaM

YMeHue BiIaAeTh METOJaMHM HAy4YHOTO IIO3HAHUSA B OMOJIOTUU
(HabmoileHNe W ONMMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SBIICHHIA;
OpraHM3alusi ¥  IpPOBEJEHUE OMOJIOrMYECKOI0  SKCIIEpUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKAY
HCCIIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAy4HBIX TMOHATHM, TEOPUA W 3aKOHOB; YMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU ITOJTYYCHHBIX pGSYJIBTaTOB)

Ymenne BBIJICIISTD CYIIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJIOTHYECKUX  OOBEKTOB:  BHJOB, TMOMYJSIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  pEAYyLEHTOB,  OHOreOlleHO30B U  DKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB HaCJIEJICTBEHHON U3MEHYUBOCTH,
€CTeCTBEHHOTO O0TOOpa, BHI000pa30BaHUs, IMPUCTIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJOTMYECKUX (PAKTOPOB HA OPTaHHU3MBI,
nepeHoca BEIIeCTB M MOTOKA SHEPTUU B IKOCHUCTEMAX, aHTPOIIOT€HHBIX
U3MEHEHHH B 9KOCHCTEMaX CBOE MECTHOCTH, KPYTrOBOPOTa BEIIECTB H

OMOTre0OXMMHYECKUX IIUKJIOB B Orocdepe

YMeHHe TpHUMEHSATh TOJNyYeHHBIE 3HAaHUS JIS  OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHUM, IS MPUHATUSA MPAKTHUECKUX
peleHHii B TOBCEITHEBHON KHU3HM B LIEJSIX o0ecrieueHus 0€301MacHOCTH
CBOETO 3JI0OPOBBSI U 3JI0POBbS OKPYKAIOIIUX JIFOJICH, COOTIOACHUST HOPM
IpaMOTHOTO TOBEACHUS B  OKPYXArolled NPUPOIHOH  cpene;
NOHUMAaHNe HEO0X0IUMOCTH UCTIOJTb30BaHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTHY JIJIsl pAIlHOHAILHOTO IPUPOAOTIOIH30BAHHUS
YMeHue pemaTh dJI€MEHTapHbIe OMOJIOTHYECKHE 3a7ayH, COCTABISATH
CXEMBI TIEPEHOCA BEIIECTB U SJHEPTUU B IKOCHCTEMAaX (IICTTH MTUTAHMS)
YMeHue BBIMONHATH J1a0OpaTOpHBIE W TMPAKTUYECKHUE PpaboThI,
coOnrofaTh mpaBwia Npu paboTe C y4eOHBIM U J1aOOPATOPHBIM

obopyroBaHuEM
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YMeHue KPUTHUYECKH OIECHUBATh W WHTEPIPETHPOBATH WHEPOPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHUs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX UcTOUHUKOB (CMU, HayyHO-TIOMYNsIpHBIE MaTepHabl);
paccmaTpuBath r106anbHbIe IKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH O OTHOLIEHHUIO K HUM COOCTBEHHYIO

TIO3UIIMIO

YMeHue co3/iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
000011251 6MOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOIBKUX HCTOYHHKOB,

IrPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

11

1.2

2.1

2.2

3.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
buosnorus kak Hayka
buonorus — Hayka o xuBOoW mnpuponme. Pomb Ouwonmornn B (GOpMHUPOBAHHUH

COBPEMEHHOW HayYHOH KapTHHBI Mupa. CucTemMa OHMOIOTHYeCKHX HAYK

Mertonbl TO3HAaHWS KUBOW MPUPOIBI (HAOIIOICHHE, DKCICPHMEHT, OIMCaHHE,
uU3MepeHue, Kiaccudukanus, MOJEeTUpOBaHHE, CTaTUCTHYECKas 0o0paboTka

JTAHHBIX )
JKuBbie cucTeMbl U X OpraHu3anus

Xusble cuctempl (6HOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OuocucTeM M UX pazHooOpasue

YpoBHM OpraHu3ali OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKHH, KICTOYHBIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIO0BOM, SKOCUCTEMHBIN, OMOC(EepHBIT
XVMUYECKUI COCTaB U CTPOCHUE KIIETKU

XVMMUYECKUN COCTaB KIETKA. XHUMHUYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,

MUKPOIJICMCHTEI. Bona U MHUHCpAJIBbHBIC BCIICCTBA. q)YHKIII/II/I BOJAbI H

MHUHCEPAJIbHBIX BEIICCTB B KJIICTKE. HOI[)Iep)KaHI/IC OCMOTHYECKOI0 OanaHca

3.2

3.3

3.4

benku. CoctaB u cTpoeHue OenKoB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnuMble ¥ 3aMEHUMBIC aMHMHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHI O€IKOBOI MOJIEKYJIbl (IIepBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonormyeckue
(dhyHKIIMH OETKOB.

depmeHTHI — OHoOJOrHYecKue KaTtanusaTopbl. CTpoeHHne (epMmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneuupuunoctb. Kodepmentsl. Burtamuubl. Otinuuuns

(l)epMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOpPOB

VYrneBoabl: MOHOCaxapuabl (IUIOKO3a, pubo3a U J1e30Kcupru003a), aucaxapubl
(caxaposza, JnakTo3a) W TMOJUcaxapuabl (Kpaxmayi, TJIWKOTEH, [EJUTI0I03a).
buonornueckne QyHKIUHN YTIEBOIOB.

Junuapl:  TpUTTUUEpUAbI,  crepouabl,  ¢ochomununsl. ['uapodunbHo-
runpopoOHbIe cBOMcTBAa. buonormueckue ¢GyHkiuu sunuaoB. CpaBHEHHE

Yri€BOJA0B, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB OHECPIUH

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX



3.5

kucnor. Crpoenme u ¢ynkiuuu JIHK. Crtpoenne u ¢dynkuuum PHK. ATO:

CTpoeHHe U (QYHKIIUU

Hwuronorust — Hayka o kierke. Kiietounas teopusi. MeTopl H3y4eHus KIETOK

3.6

3.7

3.8

3.9

3.10

4.1

Knerka kak nenoctHas >xuBas cucrema. OOIue MpU3HAKM KIETOK: 3aMKHYTas
HapykHas MemOpana, mojekynsl JIHK kak reHeTmdeckuii ammapar, cucreMa

cuHTe3a OeJika

Tunsl KIETOK: 3yKapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKaproOTHYECKONW  KieTku. Kierounas crtenka Oaktepmii. CTpoeHue
SYKapUOTHUECKOM KJIeTKA. OCHOBHBIC OTJIMUUS PACTUTEIBHOHN, XKUBOTHOU M

I'pUOHOM KIIETKU

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, HX
¢ynkuun. [Inazmartudeckas MemOpaHa, e€ cBoiicTBa U pyHkimu. [{utonnasma u eé
oprasouipl. OnHOMEMOpaHHbIE OPraHOW/bl KJIETKU: IHIOMJIa3MaTHYECKasi CETh
(BIIC), ammapar T'ombmxu, im3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJPHUH, IacTuAbl. [IpoucxokaeHrne MUTOXOHAPUA M IUIacTUA. Buibl
wiactua. HemeMmOpaHHbIE OpraHOMIbl KISTKU: PHUOOCOMBI, KJIETOUHBIA LIEHT,

PECHUYKH, KI'yTUKH. OYHKIIUU OpraHOUA0B KJIeTKU. BriroueHus

Anpo — perynaropubiii neHTp kiaeTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapHuoIjia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

TpaHCHIOPT BEIIECTB B KIETKE

)KI/ISHG)ICSITCJ'II)HOCTB KIICTKHU

O6men BemiecTB, WM MeTaOonu3M. AccuMuisius (TUIacTUYeCKUil oOMEeH) M
JTUCCUMUTISIIASA (PHEPTETUYECKUA OOMEH) — JBE€ CTOPOHBI €IMHOTO IMpoIecca
metabonu3ma. Tumel oOMeHa BelecTB: aBTOTPOGHBINH U rereporpodHsiil. Ponb

(bepMeHTOB B OOMeHe BCIICCTB U NPCBpALICHUN SHCPI'UH B KIICTKC

4.2

4.3

4.4

®dotocuntes. CBeroBas U TeMHOBasi ¢a3bl porocunTesa. Peakuuu portocunresa.
DddexktuBHOCTh (hoTOCHMHTE3a. 3HAYeHHUE (OTOCHHTE3a JIA KU3HHU Ha 3emile.
BnusiHue ycnmoBuid cpembl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €TI0
NPOAYKTHBHOCTH Y KYJIBTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepud. 3HaYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIECTB, BBbIACTICHHE U
AKKyMYyJIUPOBaHHE OHHEPrUM B KIETKE. OTambl HHEPreTHUYECKOro oOMeHa.
I'muxonus. bpoxxkenne u ero Buabl. KuciopomHoe OKHCIEHHE, WU KJIETOYHOE

npixaHue. DPPEeKTUBHOCTh SHEPreTUIECKOro 0OMEHa

Peakuuu marpuunoro cuntesa. ['enernueckast unpopmanus u JAHK. Peanuzanms

TeHEeTHYECKOM MH(pOpMalnuu B KJeTKe. ['eHeTWdeckwii KOJ M €ro CBOICTBa.




4.5

Tpanckpunuust — marpuudbiii cunre3 PHK. Tpancnsamus — 6uocunrte3 Oenka.

KOI[I/II)OBaHI/Ie aMHUHOKUCIIOT. Poiib pI/I6OCOM B OMOCHHTE3€e OeKa

Heknerounsle ¢opmbl xu3HU — BHUpychl. Mcropust otkpeitus BupycoB (.M.
NBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATENbHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHui, J>XKUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3dyaurens CII1/a.

[IpodunakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a001€BaHUI

5.1

5.2

5.3

Pa3sMHOXeHME 1 MTHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Krerounelii 1UKI, WIM KU3HEHHBIA IMKIT KIeTKA. WHTepdaza u MHUTO3.
[Iponeccrl, mportekatone B uHTepdasze. Permnukanus — peakius MaTpUYHOIO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIIL
JIMmionaHpli M TalIOMOHBIA ~ XpOMOCOMHBIE  HAaOOpbl.  XpOMaTHUIbL.
[uronorudyeckue OCHOBBI Pa3MHOXEHUS W HWHAMBUAYAIBHOIO Pa3BUTUS
OpraHU3MOB.

Henenne kimetkn — wmuto3. Cragum mwurosa. IIpoueccel, mpoucxondmue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICT MHTO3a

@®opmBl pa3MHOXKEHHUSI OpPraHM3MOB: Oecroiioe W TooBoe. Bumsl Gecronoro
PASMHOXKCHUA: ACJIICHUC HAJABOC, IIOYKOBAHHWC OAHO- W MHOTOKJICTOYHBIX,
criopooOpas3oBaHue, BETeTATHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPTaHHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIIUU

[TosnoBoe pazMHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.
Meiioz. Cragum wMeiio3a. Ilpoueccsl, mnpoucxoismiye Ha CTaauiax Meio3a.
IToBenenne xpomocom B Mmenose. KpoccuHrosep. buonornueckuid CMbICIT M

3HAaYeHHE MEN03a

5.4

5.5

l'ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y JKMBOTHBIX. [lo10BBIE
JKEJIC3bl: CCMCHHUKU U AWYHHUKU. O6pa3OBaHI/Ie " pa3BUTHUC IMOJOBBIX KIJICTOK —
ramer (cnepmaTo3ou, SMIEKIeTKa) — crepMaTorene3 u ooreHe3. OCoOEHHOCTH

CTPOCHUA ﬂﬁHCKHeTOK " ClICpMaTO301a0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

WnpuBunyansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHAJIBHOE  Pa3BHUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX JKUBOTHBIX:
npoOieHue, racTpyisnus, opraHoreres. IlocramOpronansHoe pasButue. Tumsl
NOCTOMOPHOHATIBHOTO PA3BUTHSA: TPSIMOE, HEnmpsMoe (JIMYMHOYHOE). Brimsaue
Cpezbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPhI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct n paszButne pactenuii. OHTOreHe3 IIBETKOBOT'O PACTEHUSA: CTPOCHUE CEMEHH,

CTaluu pa3BUTUS

HaCJ'IC)ICTBeHHOCTI) 1 USMCHYUBOCTb OPTaHU3MOB



6.1

IIpenmer u 3agaun resetuku. Mcropus pa3sBuTus reHeTUKU. Brian poccuiickux
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu0I0rNYECKUH, LUTOTE€HETUYECKHH, MOJIEKYJISIPHO-T€HETUYECKUIA).
OcHoBHbIE TeHEeTHYEeCKHE NMOHATUA. ['eHeTnyeckass CHUMBOJIMKA, UCIIOJIb3yeMas B

CcXeMax CKpEeIMBAHUI

6.2

6.3

6.4

6.5

6.6

3aKOHOMEPHOCTH HAacJIeIOBaHUsl TPHU3HAKOB, yCTaHOBIEHHble [. Menaenem.
MoHorubpuaHoe CKpeuBaHue. 3aKOH €IUHOOOpa3us THOpUIOB TMEPBOTO
nokonenus. IlpaBwiio nOMMHHpOBaHMS. 3aKOH pacIUEIIEHUS IPHU3HAKOB.
['unore3a uncroTel ramert. [loHOE ¥ HEMOJHOE TOMUHHUPOBAHUE.

JuruOpunHoe cKkpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS MPH3HAKOB.
[{uToreHeTHUeCKne OCHOBBI JTUTHOPUAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
ckpeuBanue.  Vcnonp30BaHWE — aHANM3UPYIOIIETO  CKPELIMBAaHMS — JJIA

OIIPpCACIICHUSA I'CHOTHUIIA ocobu

CuemuieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mo cuerieHHOMY
HacjleIoBaHUIO TreHoB. Hapymenwe cueruieHHs TE€HOB B pe3ylibTaTe
KpOCCHHroBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. ['eHeTnueckue
KapThl.

I'eneruka nona. XpoMOCOMHOE ONIpENEIEHHUE IoJa. AyTOCOMBI M IIOJOBBIE
XxpoMmocoMbl. ['omorametHsle M rereporameTHble opraHusmbsl. HacnemoBaHue

IMPU3HAKOB, CICIIJICHHBIX C IMOJIOM

M3MeHunBOCTE. BuIbl M3MEHYMBOCTH: HEHACIIEICTBEHHAs W HACJICICTBEHHAs.
Ponp  cpenpl B HEHAclHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIIMOHHON HW3MEHUYMBOCTU. BapualMoHHBIH psii U BapHallMOHHAs
kpuBasd. Hopma peaknum npusHaka. KoiaudecTBeHHblE W KauyeCTBEHHBIC

pU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOAU(PUKALMOHHON U3MEHYMBOCTU

HacneacrtBeHnHas, wiM TE€HOTUIIMYECKas, M3MEHUYMBOCTb. KomOuHaTHBHAs
W3MEHYMBOCTh. Melo3 U TOJIOBOWM TMpoliecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTU. MyTalnMoHHas U3MEHYMBOCTh. Kiaccupukanuss MyTauuid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuil. MyrarcHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PAZOB B HaclleACTBeHHON n3meHunBocty H.U.

Basunosa

['enernka 4enoBeka. Kapuorun uenoBeka. (OCHOBHbIE METOABl T'€HETHUKU
4eJI0BeKa: TeHEAIOTHYCCKHIA, OJIM3HEIIOBBIH, IIUTOrCHETHYCCKHIA,
OMOXUMHMUYECKUH, MOJEKyIsIpHO-TeHeTHuYecKuii. COBpEMEHHOE OIpeaeieHue
TE€HOTHIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomompto [IP-ananu3a. HacnencrtBennsle 3a0oiieBaHUSI 4YEOBEKA: TEHHBIC
00se3Hu, 00JIE3HU C HACJIEACTBEHHOM MPEIpACIIONOKEHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTHYECKHE H TCHCPATUBHBIC MYTallUH. HpI/IHI_II/IHbI 300POBOI0




7.1

7.2

7.3

O6p2133. KHU3HHU, JHUArHoCTHUKH, HpO(l)I/IHaKTI/IKI/I N JICUCHUA T'CHCTUYCCKUX
0ose3HEN. MG,Z[I/IKO'FCHCTI/I‘IGCKOG KOHCYJIbTUPOBAHHC. 3HadyeHune MC,HHLIPIHCKOﬁ

TCHCTUKH B IPCAOTBPAIICHUN U JICHCHUU I'CHCTHYCCKUX 3a001€BaHNH YeIOBEKA
CCJ'ICKL[I/IH OpraHnu3mMoB. OCHOBBI OMOTEXHOIOT U

Cenexuuss Kak Hayka M IpoLECC. 3apOKIEHUE CEIEKIHUH U JIOMECTHKALU.
Yuenne H.M. BaBuimoBa o0 T1eHTpax NPOUCXOXKIECHUS W MHOT0oOpasus
KYJIbTYPHBIX pacTeHUi. LIeHTpbl MPOUCXOXKAECHNUS JOMAIIHUX KUBOTHBIX. CopT,
10poJia, ITaMM

CoBpemeHHbIE METOJbl CeleKIUU. MaccoBbli U MHIUBUAYaJIbHBIH OTOOpPHI B
CEJIGKIIMM PACTEHUH M KMBOTHBIX. OlleHKa »KcTepbepa. biM3kopoacTBeHHOE
CKpelBaHue — HMHOpuUAMHT. Yuctas nuHus. CKpelMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIIMHT.
Otnanénnas rubpuamnzanuss U e€ ycnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIy4YEHUE IOJIMILIOUAOB. JIOCTMIKEHMS CEJIEKUUU DPACTCHUHM, JKUBOTHBIX U

MHUKPOOPTraHU3MOB

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['e€HHAs WHXKEHepUs. Tarlbl
co3manuss pexomOuHanTHOW JIHK wm Tpancrennnix opranusmoB. Kierounas
umxeHepus.  Kierounele  KyabTypbl. MUKpPOKIOHAJIBHOE  Pa3MHOMKEHUE
pacrenuii. KioHupoBaHHE BBICOKONPOIYKTHBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpPraHM3MOB. OJKOJIOTHUECKHe U dTHdeckue mpodiembl. MO — reHeTnyecku

MO,Z[I/I(I)I/II_II/IPOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

11

DBOIOMOHHAA OMOJIOT U

DOBOJIIOIIMOHHAS TEOpUs U €€ MECTO B OHOJIOTHH.

CugerensctBa  3Bosouuu.  IlaneoHTonoruuyeckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUsSI BHUJOB B MAJEOHTOJIOTUYECKON JIETONMHUCH, NepexoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo u paznuuue ¢ayH U (IOp MaATEpPUKOB U
OCTPOBOB. DOMOPHOJIOIMYECKHE: CXOJICTBA U Pa3In4Ms 3MOPUOHOB pa3HbIX BUI0B
N03BOHOUHBIX. CpaBHHUTEIbHO-AHATOMUYECKHUE: T'OMOJIOIMYHbIE, AHAJIOTUYHBIE,
pPYIMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJIICACTBECHHOCTHM MU OCHOBHBIX MeTa00INIECKUX HYTefI Y BCEX

OpraHnu3MoOB



1.2

13

14

1.5

OpomtonmonHass  Teopuss Y. [lapBuna. IIpennocbulku  BO3HUKHOBEHMS
JapBUHU3Ma. JIBMXKYyIIME CHJbl 3BOJIIOLMU BUIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

60pb0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunretnueckast Teopust oBomouud (CTD) U OCHOBHBIE €€ TMOJOXKEHHUS.

MI/IKPOBBOHIOI_II/ISI. HOHYJISII_H/I}I KakK ¢AMHHUIA BHUJa 1 3BOJIIOLIMH

JBwxynme cuibl ((akTopel) SBOJNIOLMU BUAOB B Hpupoie. MyTaluOHHBIN
MpoLecc U KOMOMHATHBHAs W3MEHYMBOCTbH. llomynsiiioHHBIE BOJIHBI U JApeid
reHoB. M3omsmus n murpanus. EcrecTBeHHbIM 0TOOp — Hampapistomuil ¢paxTop
3BOIOIMU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ylnbTaT d3BooUMU. [Ipumeps
MIPUCTIOCOOJICHUH y OpraHu3MoB. ApoMOpGh 03kl M HAHO0AANITAIIHH.

Bun u Bunoo6pazosanue. Kpurepuu Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUs:

reorpaduueckoe, IKOJIOTHIeCKOe

MaKpOSBOJ'IIOI_[I/Iﬂ. (-DOpMBI OBOJIFOIINHA: (bI/IJ'IeTI/I‘IeCKaH, JAUBCPIrCHTHAA,

KOHBEPTeHTHas, mapaienbHas. HeodpaTuMocTh IBOONINN

2.1

2.2

2.3

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

JloHaydHblE TPEIACTABICHHUS O 3apOXACHUU KU3HU. HaydHble TIuUmoTesbl
BO3HUKHOBEHHUSI JKM3HU Ha 3emiie: a0HOreHe3 M NaHCIEepMHA. XHUMHUYECKas
SBOJIIOLMS.  ODKCIIEPUMEHTAIBHOE IOJATBEP)KJIEHUE XUMHUUYECKON 3BOJIIOLMU.
Havanbhbie sTansl Ouonornyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU U UX 3BOJIIOIIHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)XKUBBIX OPTraHU3MOB

Pazputne xu3Hm Ha 3emiie mo spaM W nepuoaam. Karapxeil. Apxeiickas u
mpoTepo3oiickass d3pel. [lanmeo3oiickas 3pa u €€ TepUoAbl: KeMOPHUICKUH,
OPJIOBUKCKWW, CUJIYPUICKHH, JI€BOHCKHM, KaMEHHOYTOJIbHBIA, MEPMCKHUH.
Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickass 9pa M €€  IepuOAbl:  MAJIEOTEHOBBIN, HEOTEHOBBIN,
AQHTPONOI€HOBBIM. XapaKTepUCTUKa KJIMMara M TeOJIOTHYECKUX IPOIIECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIHHOTO U KHUBOTHOTO MUPA. ApoMOP(O3bI y
pacTeHUd U SKUBOTHBIX. [losiBieHHMEe, pacuBET W BBIMUpAHUE TPYII >KUBBIX

OpraHnu3MoOB

Cucrema OpraH”uv4eCcKoro Mupa KakK OTpaKCHHUC SBOJIFOLUU. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

OBonronus 4yejaoBeKa. AHTPOIOJIOTHSA Kak Hayka. Pa3BuTue mpeincTaBiIeHHH O

IIPOUCXOXKIACHUN YCJIOBCKA. MeTO,Z[I)I HU3YUCHUA AaHTPOIIOTICHE3Aa. CXO,Z[CTBa n



2.5

2.6

pa3nuyus 4yenoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JIBwxkymue cuibl (pakTopsl) aHTporioreHeza. HaciencTBeHHas ”3MEHYMBOCTh U
€CTeCTBEHHbIM 0TOOp. OOmIecTBeHHBI 00pa3 >XU3HU, W3TOTOBJICHUE OpPYAUN

TpyZia, MBbIIIIJICHUE, peUb

OcHOBHbBIE CTaIUM W BETBH HBOJIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymenslid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpEMsl CYIIECTBOBaHHMsA, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAUs

Yenoseueckne packl. OCHOBHbIE OOJIBIINE pachl: €BpoNeoHiHas (eBpazuiickas),
HErpo-aBCTPaJIOUAHAS (3KBaTOpUaNIbHAs), MOHTOJIOUAHAS (a3uarcko-
amepuKaHckas). YepTbl MpUCcocOoOIEHHOCTH IPEICTaBUTENIEH YETIOBEUECKUX pac

K yCIIOBUSIM cylecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputnka pacuzma

Opranu3Mbl ¥ OKpyKaromias cpeaa

3.1

3.2

Okosiorusi Kak Hayka. 3aJjauyd M pasfeiibl AKOJOTMH. MeToJbl 3KOJIOIMYECKHX
HCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33peHHe. Cpeapl 0OUTaHUS OpraHU3MOB:
BOJIHAs1, HA3€MHO-BO3/yIlIHAs, [I0YBEHHAs!, BHYTPUOPraHU3MEHHAs

Okonoruueckue  (axtopel. Krnaccudukamus — skosmormdyeckux — (hakTopos:

a6I/IOTI/I‘IeCKI/Ie, OHMOTHYECKHE U AHTPOIIOI'CHHBLIC. I[eﬁCTBHe 9KOJIOTHYCCKHUX

(hakTOpOB HA OPraHU3MBI

3.3

3.4

3.5

4.1

4.2

Abunotnyeckue (GaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. PoTonmepuoausM.
[IpucnocoOnenuss OpraHu3MOB K  JEMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckne Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJICHCTBHNA: KOHKYpPEHIIHS,
XMITHUYECTBO, MAapa3suTU3M, MYTyaJln3M, KOMMEHCAIu3M (HaxJeOHUYeCTBO,
KBapTHPAHTCTBO),  aMEHCANIM3M,  HeiTpanu3M. 3HadeHHe  OMOTHYECKHX

B3aUMOJCHCTBUM I CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[€CTB8.X

OKOJIIOTHYECKHE XAPAKTCPUCTHKHU IMOITYJIAI WM. OCHOBHBIC I1I0Ka3aTcIn
nomyJjiinguu: 4YUCJICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTbL, IPHUPOCT,

MuUTparys. JJnHaMuKka YMCICHHOCTH TOMYJISILIAK U €€ PeryJIsius
Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

CooOmiectBo opranu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-nomuHaHTel. CBS3U B

OHOIIEHO3E

Oxonornueckue cucteMbl  (dkocuctemsbl). [lonarue 00 dKkocucreMe u



4.3

61/IOI‘COI_IGHO3C. q)}/HKI_II/IOHaJIbHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: IMPOAYLCHTEI,
KOHCYMEHTBI, peiylleHTbl. KpyroBopoT BEIECTB ¥ MOTOK 3HEPTUH B IKOCUCTEME.
Tpoduueckue (nuIIEeBbIe) YPOBHH 3KOCHUCTEMBL. [luImieBble Iemu W CeTu.
OcCHOBHBIE TIOKa3aTeNM HSKOCUCTEMBI: OHMoMacca, MPOAYKLHUSA. DKOJIOTUYECKHE
MUPaMMJIbI: MPOAYKIUHM, YHMCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCUCTEM:

YCTOMYMBOCTH, CAMOpETyIALus, pa3BuTte. Cykieccus

[IpupoaHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WU
LIUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIOTE€HHBIE 3KOCHUCTEMBL. ATpO3KOCHCTEMBI. YpboskocucTeMsl.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (¢akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHuibl, coctraB M CTPYKTypa
ouocdeprl. Kupoe BemectBo U ero ¢GyHkuuu. OcoOeHHOCTH OMocdephl Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMHYECKOE paBHOBECHME M OOpaTHas CBsI3b B
o6uocdepe. KpyroBoporsl BemiecTB U OHOI€OXMMHYECKHE LUKIBI 3JIEMEHTOB

(yrnmepona, azora). 3oHanbHOCTh OHochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoseuecTBO B Omochepe 3emin. AHTpONOTreHHbIe M3MEHEHus B Ouocdepe.
['moGanbHBIE HKOIOTHYECKHE TIPOOIEMBI.
OcHOBa palMOHAIBHOIO  YNPaBJIEHUS TMPUPOAHBIMU pecypcaMM U HX

ucrnoip30Banue. JJoctikeHuss OMONIOruK U OXpaHa MPUPOIbI



YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* buomorus. O6mas 6uomnorus, 10 kmace/ CuBornaszos B.U., Aradonosa 1.b.,
3axaposa E.T., O011ecTBO ¢ OrpaHMuYE€HHON OTBETCTBEHHOCTHIO «J[PODAY;
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