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HOACHUTEJBbHASA 3AIINCKA

[Tpu pazpaboTke mporpamMmbl MO OMOJIOTMM TEOPETUYECKYI0 OCHOBY ISl OINpPEJENICHHUs MOJIXOM0B K
dbopMHUpOBaHUIO COJEpXKaHUsA YydeOHOro mpeamera «bBHOJOTHS» COCTaBUIM: KOHIENTYaJbHbBIC IOJOKCHHS
@I'OC COO o B3anMO00YCIOBICHHOCTH IIEJIEH, COACPKAHUS, PE3yIbTaTOB 00yUeHUs U TPeOOBAaHUI K YPOBHIO
MOJTOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00 OOLIMX LENIX M MPHUHLUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBl cpemHero oOmiero oOpa3oBanus B Poccuiickoit Denepanuu, a TakKe IMOJIOXKEHUS O
cneuupuke Ouomornu, e 3HAYCHWM B TO3HAHMM >KUBOM MpPHUPOABI M O00ECNEUYEeHUH CYIIECTBOBAHHS
yenoBeyeckoro odmecTa. CorimacHo Ha3BaHHBIM TOJO0KEHHUSAM, ONPEIEICHbI OCHOBHBIE (DYHKIIMH MPOTPAMMBI
o OMOJIOTHUH U €€ CTPYKTYpA.

[Tporpamma 1o Ouosoruu Aa€T MpeACTaBIEHUE O LEJsIX, 00 o0IIel cTpaTeruu 00y4eHus, BOCIIUTaHUS U
pa3BUTHs 00yUaIOIIUXCsl CPeICTBAaMH y4eOHOro npeameTa «buonorusy, onpenenser 00s3aTeIbHOE IPEAMETHOE
COJIep’)KaHUe, €ro CTPYKTypy, pPaclpeeseHne IO pa3AeiiaM M TeMaM, PEKOMEHAYEMYIO IOCIIE0BATEIbHOCTD
U3ydeHHss y4yeOHOro wmarepuajga ¢ Y4YETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH
00pa30BaTeNIbHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroImuXxCsl.

B nporpamme mo OuoiorMuM TakKe YYMTHIBAIOTCA TpPEOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanmpeIMEeTHbIM U MPEAMETHBIM pe3ylbraraM oOydeHus B (HOpPMHUPOBAHMM OCHOBHBIX  BHJIOB
y4eOHOIMO3HABATEIbHOW JIeATEIbHOCTH/YIEOHBIX JeUCTBUN O0OYYarOMMXCS IO OCBOGHHUIO COACpPKAHUS
OMOJIOTHYECKOT0 00pa30BaHuUs.

B nporpamme no 6uosnorun (10—11 kmaccsl, 6a30Bbli ypOBEHb) peaIn30BaH MPUHIIMIT IPEEMCTBEHHOCTH
B W3Yy4YeHHM OuoJyioruu, Oiarojgapsi 4yeMy B HEM NpOCMAaTpUBAETCS HANPaBIEHHOCTh HAa pPa3BUTHE 3HAHU,
CBSI3aHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOIO MHUPOBO33pPEHUS, LIEHHOCTHBIX OPUEHTALMN JIMYHOCTH,
9KOJIOTMYECKOI0 MBIIUIEHUS], MPEACTABIEHUNH O 310pOBOM 00pa3e >KU3HM M OEpeXHbIM OTHOIICHUEM K
OKpY’Karoteu npupoiHoi cpene. [loaromy Hapsiny ¢ u3ydeHrueM o01meOnoIOriIecKiuX TEOPHid, a TakKe 3HAHUH
O CTPOEHMH JKUBBIX CUCTEM PA3HOT'0 PAHTa U CYLITHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B IPOrpaMMe
1o OMOJIOTUH yJI€JI€HO BHUMAHKUE HCIOIb30BAHUIO MOJYYEHHBIX 3HAHUI B TIOBCEIHEBHOM KU3HU IS PEILICHUS
NPUKIAIHBIX  3aJa4, B TOM 4YHcle: TOpodUIAKTUKKA  HACJIEICTBEHHBIX 3a0oyieBaHMI  YelloBeKa,
MEJUKOT€HETUYECKOTO0 KOHCYJIBTUPOBAHMS, OOOCHOBAHUS SKOJOTMYECKH IIeJIeCOO0pPa3HOro IMOBEACHUS B
OKpYy’Karollled MPUPOIHON cpeie, aHaTu3a BIMUSAHUA XO3SMCTBEHHOH IEsITeNbHOCTH 4eJIOBEeKa Ha COCTOSHUE
MPUPOJHBIX U HUCKYCCTBEHHBIX DKOCHCTEM. YCHJIEHHE BHUMAHUS K MPUKJIAJHON HANpaBICHHOCTH Y4eOHOTO
npenMera «buonorus» NPOAMKTOBAHO HEOOXOAMMOCTBIO OOECTIEUEHHUs YCIOBUW A pELICHUS OMHOW U3
aKTyallbHBIX 3aJa4 IIKOJBHOTO OMOJOTHYEeCKOro oOpa3oBaHMs, KOTOpas mpeanoiaraer (hopMHUpPOBaHHE Y
oOyyaromuxcst CocoOHOCTH aJanTHPOBAThCS K M3MEHEHUSM TUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO
MUpa.

buonorust Ha ypoBHe cpeaHero oOumiero oOpa3zoBaHUsl 3aHMMAaeT BakHoe Mecto. OHa oOecreyuBaeT
(dbopMupoBaHUEe y 00y4aroOIIMXCs MPEACTaBICHUN 0 HAyYHOU KapTHHE MHpa, paclIupsieT U 000011aeT 3HaHUs O
KHUBOU MPUPOJIE, €€ OTIIMYUTENIbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alMU U SBOJIIOLIMH, CO3AAET YCIOBUS JIS:
MO3HAHUS 3aKOHOB JKMBOM IPUPOJIbI, GOPMUPOBAHUS (PYHKIIMOHAIBHON IPAaMOTHOCTH, HAaBBIKOB 3/10POBOTO U
6e3omacHOro obpasza >KM3HM, IKOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOIO OTHOIICHHS] K JKMBOM MpUpOJE U
YeJI0BEKY.

Bonbioe 3HaueHne OMOJOTHS MMEET TaKXkKe ISl PEUICHHsS BOCHHUTATENBHBIX M PAa3BUBAIOIIMX 3a7ay
cpenHero oomero oopazoBaHus, COUATN3AINHN o0yJyatonuxcs. M3yuenue OMoaoruu o0ecreynBaeT yCIOBUS [
(GbopMHpOBaHUS WHTEIUICKTYabHBIX, KOMMYHHUKAIIHOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, JCTETHUECKOM
KYJIBTYpBI, CIIOCOOCTBYET HMHTETpalMd OWOJOTHYECKUX 3HAHWHA C TPEACTABICHUSIMH W3 APYIHX YIeOHBIX
MPEIMETOB, B YACTHOCTH, (DM3HUKH, XUMHHU U reorpaduu. Ha3BaHHbIE TONI0XKEHUS 0 TIPEIHa3HAYCHUN YIeOHOTO
npenMera «brosorus» coctaBuiIM OCHOBY Ui ONpeZeNieHUs MOAXO0A0B K OTOOpPY M CTPYKTYPUPOBAHHUIO €T0
COJIep>KaHusl, IPEJCTABICHHOT0 B MPOTrpamMMe 110 OMOJIOTHH.

Ot6op conepxkanusi yueObHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TMO3HMIUI
KYJIbTYPOCOOOPa3HOT0 MOJIX0/a, B COOTBETCTBUU C KOTOPBIM 00YUYaIOIMECS 10JIKHBI OCBOUTh 3HAHUSI U YMEHMUS,
3HaYMMble Uil (OPMHPOBAHHUS OOLIEH KyIbTYphl, ONpEACISIONINE aJeKBATHOE IIOBEJCHHE YEJIOBEKa B



OKpYXKalolel MPUPOTHON cpene, BOCTpeOOBaHHBIC B TOBCEIHEBHON >KM3HU W MPAKTUYECKOW JCATEITHHOCTH.
Oco0oe MecTo B 3TOI CHUCTeMe 3HAaHUI 3aHMMAIOT 3JIEMEHTHI COJIepP)KaHUs, KOTOpBIE CIIY:KaT OCHOBOHM Jis
(GbopMUpOBaHUS TPEICTABICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHE MHpa U IICHHOCTHBIX
OPUEHTAIMSIX TUYHOCTH, CITOCOOCTBYIONINX TYMaHU3AIIUN OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKTypHpOBaHHE COJAEPKAHHUA YUYEOHOTO MaTepHasia B MPOTpamMMe 1O OWOJIOTHH OCYIIECTBICHO C
y4€TOM IPUOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIMYUTETHHBIX OCOOCHHOCTSIX JKUBOW MPUPOBI, O €€ YPOBHEBOI
OpTaHu3aIluy U SBOJIONHU. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOTO mpenmera «broiorus BbIIEICHbI
CIIEIYIOIINE CoNepKaTeNbHble JUHUM: «bromorus kak Hayka. MeToapl HaydHOTO TO3HaHUs», «KieTka kak
Ouosnoruueckas cuctema», «OpraHuzM Kak Ouosjorumdeckass cucrema», «Cucrema u MHOroo0Opasue
OPTaHUYECKOTO MHUPay, « DBOJOIHS KHBOW MPUPOABI», « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens u3yuyenus yuebHoro npenmera «buomnorus» Ha 6a30BOM YpOBHE — OBJQJICHHE OOYYaIOUMMHCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpPTaHW3allMHM JKUBBIX CHCTEM pa3HOTO paHra W NPUOOpETeHHE
YMEHHUH HUCTONB30BaTh ATH 3HAHMS IS TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB >KUBOM MPUPOABI U
pelIeHus! pa3IMYHbIX KU3HEHHBIX MTPOOIIEM.

JlocTiwkeHue Lenu u3ydeHust yueOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE OOecreuMBAaeTCs
pElIeHHEeM CIeIyIOINX 3a/1au:

OocBOeHHE OOYyYalOIIUMHUCS CHUCTEMbl 3HAaHMM O OHOJOTHYECKHX TEOpHUsAX, YUYCHHAX, 3aKOHax,
3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWIaX, CIY>KallMX OCHOBOM i1 (GOpPMHUPOBaHUS MpPEICTaBICHUA O
€CTeCTBEHHO-HAYYHON KapTHHE MHUpPA, O METOJax HAy4YHOro T[O3HAHUSA, CTPOEHUH, MHOrooOpasuu u
OCOOCHHOCTSIX KHMBBIX CHUCTEM pPA3HOTO YPOBHS OpPraHU3allid, BBIAAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIeIOBaHUSAX B Ouonoruu; (HopMHpoBaHHE y OOYYaIOUIMXCS IMO3HABATENbHBIX, WHTEIIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIlecce aHaIN3a JaHHBIX O MyTAX Pa3BUTHsI B OMOJIOTUN HAaYUHBIX B3TJIAI0B, UACH
Y MOAXO0/I0B K M3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHSI OpraHHU3aIMH; CTAHOBIIEHUE Yy OOydaromuxcs o0meit
KYJIbTYpPbI, YHKIIHOHATHHON TPAMOTHOCTH, PAa3BUTHE YMEHUHN OOBSICHAThH U OIICHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOHM MPUPOIBI HA OCHOBAHUH 3HAHUI M OMBITA, MOTYUYEHHBIX IPU U3y4YEHUN OUOIOTHH; (POPMUPOBAHUE
y 00y4aromuxcs yMEHHUI WUTIOCTPUPOBATH 3HAYCHUE OMOJIOTMUYECKUX 3HAHUHM B MPAKTUYECKOH NeATeIbHOCTH
YelOBeKa, PAa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJOTHH; BOCIHUTAaHUE
yOeXAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YETIOBEKOM KUBOU MPUPOJIbI, HEOOXOTUMOCTH
OepeKHOTO OTHOIICHUS K HEH, COOIOICHHS STHIECKAX HOPM IPY TIPOBEICHUH OMOJIOTHYECKUX HCCIIEIOBaHU,

0CO3HAHHE EHHOCTH OMOJIOTUIECKUX 3HAHUH ISl TIOBBIIICHUST YPOBHS 3KOJIOTHUECKON KYIBTYPBI, IS
(dbopMHpOBaHUS HAYYHOTO MHPOBO33PEHHSI; TPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUI B TOBCEIHEBHOM
KM3HH JJIs1 OLIEHKH TTOCJICACTBUN CBOCH JNEATEIHLHOCTH MO OTHOIICHHIO K OKPYKAIOILIeH cpeae, COOCTBEHHOMY
3J10pOBbBIO0, 000CHOBaHME U COOJIOIEHNE Mep MPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpeanero obmero oOpazoBanust «buosorus», usydaemass Ha 0a30BOM YpPOBHE, SIBIISIETCS
00s13aTeNIbHBIM Y4EOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB INpeaAMEeTHOM oOnactu «EcTecTBEHHO-Hay4HbIE
MPEIMETHD».

Jlist m3yuenust OMonoruu Ha 6a30BOM ypOBHE CpeaHEro o01ero oopazoanus orBoautcs 68 gacos: B 10
kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B Heem0).

COIEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosnorus kak Hayka.

buonorus kak Hayka. CBs3b OHOJIOTHHU C OOIIECTBEHHBIMU, TEXHUUYECKHUMH U IPYTUMHU €CTECTBEHHBIMU
HaykamH, puiocodueit, STUKON, SCTETUKOM U MpaBoM. Posib Oronoruu B popMUpPOBAHUM COBPEMEHHOW HAYIHOU
KapTuHbl Mupa. CucreMa OMOJIOrHUYECKUX HAYK.

Mertoapsl TO3HAHWSA KWUBOW mpuponabl (HAOMIOIEHHWE, OJKCIEPUMEHT, OIHMCAaHHWe, HW3MEPEHHE,
Kiaccuukanms, MOICITMPOBAHNE, CTATUCTHYECKAsE 00padOTKa TaHHBIX).

JdemoHcTpanuu:

[optpetswt: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.



Tabnuiel U cxembl: «MeTo bl TTO3HAHUSI JKUBOU TTPUPOIBI.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:
[TpaxTrueckas padota Ne 1. «Vcnonap3oBaHue pa3nudHBIX METOIOB MPH U3YYCHUH OMOIOTUYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl U HX OPraHH3AIUA.

XKussle cucrembl (OMOCHUCTEMBI) Kak HpeAMeT u3ydeHus Ouonoruu. OTiIHYMe KHUBBIX CHUCTEM OT
HEOPraHUYECKON MTPUPOIBI.

CpoiicTBa OuocucTteM U HX pa3HooOpaszue. YPOBHM OpraHu3aluud OHOCUCTEM: MOJIEKYJISIPHBII,
KJIETOYHBINA, TKAHEBbIH, OPraHU3MEHHBIN, MOMYISIIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OHMOTreOoIeHOTHYECKUIT),
OnoCQepHBIN.

JleMoHCTpanum:

Tabauubl u cxembl: «OCHOBHBIE NPU3HAKU JKU3HU», «YPOBHU OpraHU3allMd >KUBOW NPHUPOJIBI».

ObopynoBanwue: moaens Mosiekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUI COCTaB KJIETKM. XMMHUYECKHUE DBJIEMEHTHI: MaKpOIJIEMEHTBhI, MUKPOIEMEHTH.. Bona u
MUHEPAJIbHBIE BEIECTBA.

@OyHKINY BOJIBI 1 MUHEPAJIbHBIX BELIECTB B KieTke. [lonaepxanue ocMoTHUECKOro banaHca.

benku. CoctaB u cTpoeHne 0eKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenKkoB. HezameHumble 1 3aMeHUMBbIE
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOW MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS,
TpPETUYHAsl U YETBEPTHYHAS CTPYKTypa). XUMHUYECKHEe CBOWCTBa OenkoB. buonorunueckue GpyHKIHM OEIKOB.

®depmeHThl — OMosornyeckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTnuuns GepMeHTOB OT HEOPraHMUYECKUX KaTaln3aTOpPOB.

VYrieBosbl: MOHOCaxapuabl (TJIr0KO3a, pudo3a U J1e30KCuprbo03a), aucaxapuasl (caxaposa, JaKTo3a) U
noJyicaxapusl (Kpaxmadi, IIMKOTeH, LeJUToa03a). buonornueckue GyHKIUN yTriIeBOOB.

Jlummaer:  Tpurmunepuabl, QGochomumuael, crepouasl. [ 'mapoduiIbHO-THAPOGOOHBIE  CBOWCTBA.
buonorunueckue ¢pynkuun munuaoB. CpaBHEHHE YITIEBOIOB, OCIIKOB M JIMIUIO0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotsl: JIHK n PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KUCIOT. CTpoeHUE U
¢ynkuuu JIHK. Ctpoenne u pynxiuu PHK. Buast PHK. AT®: ctpoenne u GpyHKIMH.

[Mutonorus — Hayka o kieTke. KnetouHnas Teopus — npuMep B3auMozeicTBus uaei 1 (pakToB B HAYYHOM
MO3HaHUU. MeTOIbI U3y4YEeHUSI KIIETKH.

Knerka kak nenoctHas kuBasi cucreMa. OOmiyve NMpU3HAKU KIETOK: 3aMKHYyTas HapyxHasi MemOpaHa,
mosekyinbl JIHK kak renetuueckuit annapar, cuctemMa CUHTe3a Oelika.

THUmbl KIETOK: dyKapHOTHUYeCcKash M Ipokapuorudeckas. OCOOCHHOCTH CTPOEHHUSI NMPOKAPHUOTHYUECKOM
kieTku. Kierounas crenka Oakrepuii. CTpoeHHe SyKapHOTHUECKOM KiIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIHHOM,
KMBOTHOHN U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX (yHKUuuU. [lnazmaTruueckas
MeMOpaHa, e€ cBoiicTBa U ¢pyHKuuH. Llutonnazma u e€ opranonsl. OnHomeMOpanHbie opranous! kieTku: JI1C,
annapat [ompmxu, nu3ocoMbl. IloayaBTOHOMHBIE OpraHOMABl  KJIETKM: MUTOXOHIPHMHM, IUIACTUABI.
[TpoucxoxaeHne MUTOXOHIpUNA U TuacTuA. Buasl mnactua. HememOpaHHbIe OpraHOMIbI KJIETKU: PUOOCOMBI,
KJIETOYHBIN LEHTP, LICHTPUOJIN, PECHUYKH, )KI'YTUKHA. DyHKIIMK OpraHOUOB KJIETKH. BrirtoueHus.

SAnpo — peryasaTopHslil HeHTp kieTku. CTpoeHue sjpa: siepHas 000j104Ka, Kapuolia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCnopT BELIECTB B KIETKE.

JdeMoHcTpanum:

[TopTpetsni: A. JIeBenryk, P. I'yk, T. [lIBann, M. lInelinen, P. Bupxos, [xx. Yorcon, @. Kpuk, M.
VYunkune, P. @pankinun, K. M. bap.



[lnarpammer: «PacnpeneneHne XMMHUYECKUX OJJIEMEHTOB B HEXUBOM Ipupone», «Pacmpenenenue
XUMUYECKHX HJIEMEHTOB B )KMBOU ITPUPOJIEN.
Tabauup! u cxemsl: «Ileproanueckas Tabnuna XUMHYECKUX JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI BOJIBIY,

«buocunTes 6enka», «CTpoeHue Monekynbl 0enka», «Ctpoenue gpepmentay, «Hyknennonsie kuciaotsl. JTHK»,
«Ctpoenue MoJekyiabl AT®y», «CtpoeHune >yKapuOTHYECKOW KIeTKH», «CTpOCHHE >KMBOTHOM KIIETKHY,
«CTpoeHHe pacTUTEIbHOU KIETKW», «CTpoeHHe MPOKAPUOTHYECKOW KIeTKu», «CTpoeHHe slpa KIETKHU,
«YrneBoas», «JIunuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHWE ISl TPOBEICHUS HAOIIOICHUN, W3MEPECHHH,

OKCIICPUMCHTOB, MUKpOHIpCriapaTbl PACTUTCIIbHBIX, JKUBOTHBIX U 6aKTepI/IaJ'H)HI)IX KJICTOK.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «/3yueHne kaTaIuTUYECKOW aKTUBHOCTU (DEPMEHTOB (Ha IPUMEPE aMHIIa3bl
WJTU KaTajiasbl).

JlaGoparopuas padota Ne 2. «M3y4deHue cTpOCHHS KIIETOK PaCTEHUH, )KUBOTHBIX U OAKTEpUI TIOT
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax 1 ux OmucaHue».

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemecTB, WIM MeTa0oMM3M. AccUMUIALUS (IJIACTUYCCKUM OOMEH) M JUCCUMUIISAIINS
(oHepreTHyecKmii 0OMEH) — IBE€ CTOPOHBI €IMHOTO Ipoliecca MeTadbonu3ma. Pob 3aKOHOB COXpaHEHUS BEIIECTB
Y SHEPruU B MOHUMAHUH MeTaboIn3Ma.

Tunbl oOMeHa BelecTB: aBTOTPO(QHBIA M rerepoTpodHbiil. Ponb (pepmMeHTOB B 0oOMeHe BelecTB U
IIPEBPALLCHUY YHEPTUHU B KIIETKE.

®otocunre3. CBeToBas U TeMHOBas (a3bl (orocuHre3a. Peakuun dotocunTeza. DPPeKTUBHOCTD
(dhoTtocunTe3a. 3HaueHUE (POTOCUHTERA JIJIs )KU3HH Ha 3emiie. BiausiHue yciaoBuii cpeapl Ha GOTOCHHTE3 U CIIOCOOBI
MOBBILIEHHSI €T0 NMPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XeMOCHHTE3Upyole 0akTepuu. 3HaueHHe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIle.

DOHepreTuyeckuii o0OMeH B KileTKe. Paciierienne BenecTs, BbACICHHE U aKKyMYJIMPOBAaHUE SHEPIHU B
KJIeTKe. DTarbl 3HepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buasl. Kucnoponnoe okucieHnue, wiu
KJIeTO4HOE JpixaHue. OkucnaurenabHoe GochopunupoBanue. IH(HEeKTUBHOCTh SHEPreTUYECKOI0 0OMEHa.

Peakuun matpuuHoro cunre3a. ['enermueckas uHpopmanus u JHK. Peanusauus reHetnueckoit
uHpopManuu B KieTke. ['eHeTmyeckuil kol W ero cmoiicTBa. TpaHckpumuus — maTpuyHblii cuHTe3 PHK.
Tpancnsanus — OnocunTes 6eka. ransl Tpancasiuuu. KoxgupoBanue aMuHOKUCIOT. Posib pubocom B GMocuHTE3e
Oenka.

Hexnerounsie hopMel sxu3HU — BUpYychl. Victopus otkpbeiTus BupycoB (L. Y. UBanoBckwii). OcobeHHOCTH
CTpPOEHHMSI W JKM3HEHHOTO LuKJIa BHpycoB. bakrepuodaru. bone3nu pacreHuil, >KMBOTHBIX U YEJIOBEKa,
BbI3bIBaeMble BUpycamMu. Bupyc ummynozedunura yenoBeka (BUY) — BozOyaurens CIIMa. OGpartnas
TPaHCKPHIIIKS, peBepTasza u uHrerpasa. [Ipodpunakruka pacpocTpaHeHNs] BUPYCHBIX 3a00JI€BaHUH.

JleMoHCcTpanum:

[Moptpetni: H. K. Konbios, JI. . UBanoBckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadoauzmy, «MUTOXOHIPUS», « IHEPTETUUECKUI OOMEHY,

«Xnopomnact», «Porocuntedy, «Ctpoenne JJHK», «Ctpoenne u ¢pyHKIMOHHpOBaHUE TeHay, «CHHTE3 Oeskay,
«'enernueckuii kom», «Bupyce», «bakrepuodarny, «CtpoeHue u >ku3HeHHBIH LUk Bupyca CIIM/a,
6axrepuodaray, «Permmkanus JJTHK».

ObopynoBanue: monenu-anmmkanuu «Y asoenue JJHK u tpanckpunims», «buocunres 6enkay,

«CTpoeHue KJIeTKu», Moaesb cTpykTypbl JJTHK.

Tema 5. PazMmHoOkeHHe M1 HHAUBUAYAJIbHOE Pa3BUTHE OPraHNU3MOB.
KneTounslii UK, WM JKU3HEHHBINM LMK KieTku. MHTepdaza m murtos. Ilponeccel, mpoTekaroume B
untepdaze. Perummkanus — peaknust matpuyHoro cunreza JJHK. Ctpoenune xpomocom. XpomMocoMHBbINH Habop —



KapuoTut. JIMIUIOWIHBIA M TaIUIOWAHBIA XPOMOCOMHBIE HAaOOpBL. XpomaTuabl. l[uToMOTHUYECKHE OCHOBBI
Pa3MHOKEHHSI ¥ MHIUBUTYaTbHOTO Pa3BUTUS OPTAaHU3MOB.

Henenue knetku — Muto3. Ctaauu muto3a. Ilponeccsl, mpoucxoasiye Ha pa3HbIX CTaAUSIX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[Iporpammupyemasi rubesnb KIeTKH — alomnTo3.

@®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: OECTONOe M MOJoBOe. Buapl 6ecronoro pasMHOXKEHUS: JEJICHUE
HaJBOE, TOUKOBAHUE OJJTHO- U MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHuE, BETE€TATUBHOE PA3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €70 3HAUEHUE JJIS CEICKIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYHUS OT OECTOIOTrO.

Meiio3. Craguu meiiosa. Ilponecchl, nmpoucxossime Ha cTaausx meiosa. [loBenenwe xpomocom B
Meno3se. KpoccuHrosep. bruosornueckuil CMbICII M 3HaYEHUE MEH03a.

["ameTorenes — nporecc 00pa30BaHuUsl MOJOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE Kene3bl: CEeMEHHUKH U
suyHukd. OOpa3oBaHue U Pa3BUTHUE TOJOBBIX KIETOK — raMeT (CIIepMaTo30H/I, SSHIIEKIeTKa) — CIIEPMATOTeHE3 U
oBoreHe3. OCOOEHHOCTHU CTPOCHHUS AULIEKIETOK U criepMaro3ouoB. OmiogorBopenue. [laprenorenes.

WunuBunyanpbHOe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BuUTHE (dMOpHOTeHe3). DTambl
SMOpPHUOHAIBHOTO  pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJI€HHE, TacTpY/slus, OpraHoreHes.
[TocTamOpuoHansHOE pa3BuTHE. THIIBI TOCTIMOPHUOHATIBLHOTO PA3BUTHS: TIPSIMOE, HEMPSIMOE (JTUIHMHOYHOE).
BriusiHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

PocT u pa3zsutue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU PA3BUTHS.

JdemoHcTpanum:

Tabuuuel u cxeMbl: «DopMbl pa3MHOKEHHUSI OPraHU3MOBY», «/[BOIIHOE OMIOIOTBOPEHUE Y LIBETKOBBIX

pacteHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHMiD», «JleneHune kieTku Oaxrtepuit», «CTpoeHHEe MOJIOBBIX

KJIETOK», «CTpoeHune XxpoMocombl», «Kiterounsii ukiny, «Perumkanusa [JHK», «Mutosy, «Meiosy, «lIpsmoe u

HETpsIMOE pa3BUTHEY, «[ aMeToreHe3 y MiIEKOMUTAIOMINX U YelloBeKay, «OCHOBHBIC CTaIUM OHTOTECHE3a.
OO6opynoBaHKe: MHKPOCKON, MHKporpernapaTsl «CrepMaTo30uabpl MIICKOMHUTAIONIETOY, «SIHIeKIeTKa

MJICKOTHTAOMEro», «KapuokmHe3 B KJIETKaxX KOpeIlIKa JIyKa», MarHUTHas MOJelb-antumkanms «J/lenenue
knetkny, Mmoaens JJHK, Moxens MeTadazHoit XxpoMOCOMBI.

JlaGopaTopHble U NpaKTHYecKHe padoThbi:

JlaGoparopnast pabora Ne 3. «HaGmiomenne mMuTOo3a B KIIETKaX KOHYHMKA KOpEIIKA JIyKa Ha TOTOBBIX
MUKpOTIperapaTax.

Jlaboparopnas pabota Ne 4. «3ydeHre CTPOCHHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKpOIIpErapaTaxy.

Tema 6. HaciieACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropus pa3BuTus reHeTuku. Posb 1UTONOrMUM U 3MOPHOJIOTHU B
CTaHOBJICHUM I'€HETHKH. BKiiag poccuiickux U 3apyOeKHBIX YUEHBIX B Pa3BUTHE M€HETHKU. MeTObl TEHETUKH
(rubpu0IOrNYeCcKuil, HUTOT€HETUUYECKUHA, MOJEKYIIPHO-TeHEeTHUeCKUii). OCHOBHBIE T€HETUUYECKUE MOHSATHUS.
I'eneTnueckas CUMBOJIMKA, UCIIOJIB3YEMAsl B CXEMaX CKPELIUBaHUM.

3aKOHOMEPHOCTH HAacleJI0oBaHHs MPU3HAKOB, ycTaHoBieHHble [. Mengenem. MoHorubpunHoe
CKpelLIMBaHUEe. 3aKOH €AMHOO00pa3us TUOPUAOB IMEpPBOro MNOKOIEHUs. [IpaBuio JOMUHHpPOBAaHHUA. 3aKOH
pacienaeHus Npu3HakoB. [ ' unoresa unctorsl rameT. [loyIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnOpusiHoe CKpeliMBaHHe. 3aKOH HE3aBUCHUMOIO Haclle[JOBaHUs Npu3HakoB. lluTorenermueckue
OCHOBBI JMIHOPHIHOTO CKpeIIMBaHUs. AHaJIU3MpYIOLlee CKpellnBaHue. lcnoiap30BaHME aHAIN3HUPYIOLIETO
CKPELMBAHUSA JJIs1 ONIPEICIICHUS TEHOTHIIa OCOOH.

CueruieHHOE HacyiejoBanue mpu3HakoB. Pabora T. MopraHa 1o CIeTUICHHOMY HaclleJOBaHUIO TCHOB.
Hapymienue cuenenus reHoB B pe3yJbTaTe KPOCCUHIOBEpA.

XPpOMOCOMHas TEOpHUs HACIIEACTBEHHOCTH. [ eHeTHUEeCKnEe KapThl.

I'eneTnka nona. XpoMOCOMHOE ONpeeieHue oy1a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ' OMOrameTHbIe
U TeTeporaMeTHble Oprann3Mbl. HacnenoBanue mpu3HaKkoB, CLETJICHHBIX C [TOJIOM.



N3menunBoCcTh. Buabl M3MEHYMBOCTH: HEHACJIEACTBEHHAass W HacleACTBEHHas. Poib cpenpl B
HEHACJICJICTBEHHON H3MEHYNBOCTH. XapaKTePUCTUKA MOIU(DHUKAITMOHHON N3MEHYMBOCTH. BapuanmoHHbIi psj u
BapualnmoHHasi kpuBasi. Hopma peaknun npusHaka. KoJmdecTBEeHHbIE M KQUECTBEHHbIC MPU3HAKA U UX HOpMa
peakiuu. CBoicTBa MOAU(DUKAITMOHHOW U3MEHYUBOCTH.

HacnencrBenHas, wiyd TISHOTHIUYECKAas, M3MEHYMBOCThL. KoMOMHATHBHAS WM3MEHYHMBOCTL. Meiio3 u
MOJIOBOM TPOIECC — OCHOBA KOMOMHATUBHOW M3MEHUYMBOCTU. MyTallMOHHAsT M3MEHUYUBOCTh. Kiaccudukarms
MyTalliii: TeHHbIE, XPOMOCOMHbIE, TeHOMHBIEe. YacToTa U mpuduHbl MyTauuid. MyrareHHble (GakTopbl. 3aKOH
TOMOJIOTHYECKHUX PALOB B HacieAcTBeHHOU n3menunBocty H. 1. BaBunosa.

BuesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/bl TEHETUKHU YEJIOBEKA: T€HEATOTMYECKUM,
OJIM3HELIOBBIN, IUTOTEHETHUECKU, OMOXUMUYECKUH, MOJIEKYISIpHO-TeHeTuYecKuili. COBpeMEHHOE OMpeiesieHne
FEHOTHIIA: TMOJHOT€HOMHOE CEKBEHUPOBAHHME, T'€HOTHUIIMPOBaHHE, B TOM uuciie ¢ nomoibto [II[P-ananu3a.
HacnencrBennele  3a0oiieBaHHsS ~ YCJIOBEKA: ITCHHBICE  OOJIe3HH, 0oJIe3HM C  HACJICACTBEHHOM
MIPEIPacoI0KEHHOCTBI0, XPOMOCOMHBIE 0Ooje3Hu. ComaTuueckue U TreHepaTuBHble MyTanuu. CTBOJIOBbIE
kinetkd. [lpuHIMIBI 3710poBOro o0Opa3a KU3HU, AMATHOCTHKH, MPOPUIAKTHKUA W JICUCHUS TE€HETHUYECKHX
Oone3neil. MeauKo-reHeTHUeCKOe KOHCYIbTUPOBAaHNE. 3HAUCHHE MEAUIIMHCKON TeHETUKU B TIPEJOTBPAIIICHUN U
JICUCHHMH T€HCTUYCCKUX 3a00JICBAHMI YeIIOBEKA.

JdemoHcTpanum:

Hoptpertst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H. B. Tumodees-Pecorckuii, H. U.
Bagpuios.

Tabmuibel u cxembl: «MOHOTHOPHIIHOE CKPEIIUBAHHUE U €ro IUTOICHETHYECKas OCHOBa», «3aKOH

pacuIeIieHUsI U €r0 IUTOreHeTUYEeCKass OCHOBa», «3aKOH YUCTOTHI raMeTy», «JuruOpuaHoe CKpeluBaHUe»,
«uronoruyeckre OCHOBBI JUTHOPUIHOTO CKpeIIMBaHus», «Meiio3y», «B3zauMoaeiicTBue allieNnbHBIX T€HOBY,
«'eHeTnyeckue KapThl paCTCHUH, d)KUBOTHBIX U YeJIOBEKay, «[ eHeTHKa moJia», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CIIETUICHHOTO C TOJI0M», «KapuOTHITEI YyenoBeKa U JKUBOTHBIX», «BUIbI n3MeHUNBOCTHY, «MOAUpUKAIIMOHHAS
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropay», «[ eHeTHKa TPy KpOBUY, «MyTallmOHHAS U3MEHUUBOCTHY.

Ob6opynoBanue: MoAeNu-anmiInKanuu «MoHOTHOpUIHOE CKpelIuBaHuey, «HemonHoe JOMUHUPOBAHUEY,
«durubpunnoe ckpemuBanuey, «Ilepekpéct XpoMocoM», MUKPOCKOI U MUKporpenapat «/Ipozoduna» (Hopma,
MyTaruu GopMbl KPBUIBEB M OKPACKH Tena), repdapuid «I'opox moceBHOW.

JlabopaTopHble u NpaKkTHYeCKHEe padoThI:

Jlaboparopnas pabora Ne 5. «M3yuenue pe3yiabTaToB MOHOTHOPUIHOTO U AUTUOPHUIHOTO CKPEIIUBAHUS
y Ipo30(HITBI HA TOTOBBIX MUKpPOTIpETIapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenue MmoaupuKamoOHHO N N3MEHYMBOCTH, TOCTPOCHHUE BAPUAITUOHHOTO
psiaa v BapUAIMOHHOW KPUBOW».

JlaGoparopnast pabora Ne 7. «AHanmu3 myTtanmmid y Japo30GuiIbl Ha TOTOBBIX MHKPOTpENapaTax.

[IpaxTrueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuust opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpOIECC. 3apoxAeHUE CeleKIuu U qoMmectukanus. Yuyenue H. 1. BaBunosa o
LIEHTpaxX MPOUCXOXKIEHUSI U MHOTrooOpa3us KyJIbTYPHBIX pacTeHHUH. LIeHTphl HMPOUCXOKACHHS JOMAIIHUX
XKUBOTHBIX. CopT, MOpoJa, MTaMM.

CoBpeMeHHbIE METOJIbI CEeNEKIMH. MaccoBbIi M MHAMBHUYaJbHBIM OTOOPBHI B CENEKIUU PACTEHUH U
KHUBOTHBIX. OllEeHKa 3KcTepbepa. bIM3KOpoACTBEHHOE CKpemuBaHWe — HWHOpUAMHT. Yucrtas JUHUA.
CkpenBanue YuCThIX JIMHUHN. ['eTepo3uc, niau rudpuanas cuina. HepoacTBeHHOe ckpemyBaHue — ayTOpHIMHT.
Otnanénnas rubpuauzanus 1 e€ ycrexu. ickycCTBEeHHBIN MyTareHes U nojy4yeHue MoNUIIon10B. JlocTuxeHus
CEJIEKIIMM PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kKak oTpacib MPOM3BOJCTBA. | eHHast MH)KEeHEpUs. DTarbl CO3aHUS PEKOMOMHAHTHON
JJHK un Tpancrennelx opraHu3moB. Kileroynas wumxkenepus. Kiuerounbsle KyiabTypbl. MHKpPOKIOHAJIBHOE
pa3MHOXeHHE pacTeHui. KinoHupoBaHue BEICOKONPOAYKTUBHBIX CEIbCKOXO035HCTBEHHBIX OPIraHU3MOB.



Dkosorudeckue u stuueckue npodiaemsl. ' MO — reHeTHuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
JleMOHCTpanyu:
Ioptpersr: H. W. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. lBaHos.
Tabauub! ¥ cxembl: KapTa «L{eHTpbI MPOUCXOKAEHUS U MHOT000pa3Hsl KyIbTYPHBIX pacTeHHi», «ITopoab

JIOMAIITHUX KUBOTHBIX», «COpTa KyIbTYpHBIX pacTeHui», «OtaanéHnas rudpunusanus», «PaboTsl akagemMuka
M. @. UBanoBay, «llomummnonaus», «O0BEKTH OHOTEXHONIOTHIY, «KIileTOUuHbIe KyIbTyphl U KIOHHPOBaHHEY,
«KoHcTpynpoBaHue u nepeHoc reHoB, XPOMOCOMY.

O6opyaoBaHue: MYJSKHU IUIOJOB W KOPHEIJIONOB TUKUX (OPM U KYyJIbTYpHBIX COPTOB pacTEHUIA,

rep6apuii «CenbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHbBIE METOJII U TOCTHM)KEHUS CEJIEKLIMU PACTeHUN U )KMBOTHBIX (HAa CENEKIMOHHYIO
CTaHLUIO, IJIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHIO
arpoOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosroOHHAS OMOJIOTHS.

[TpeanockiIku BO3HUKHOBEHUS 3BOIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUs U €€ MECTO B OUOJIOTHH.
BnusiHue 3BOIIOIMOHHON TE€OPUH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CunerenbctBa 3Botouuu. [lajgeoHToIOrMYECKHE: TOCIEI0BATEIbHOCTh IOSBJICHUS BHUJIOB B
MAJICOHTOJIOTUYECKOH JIeTONNCH, TIepexoHble popMbl. bruoreorpadudeckne: cxoacTBo U paznuyne GayH u (iaop
MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE:  CXOACTBA M pasziauuusi SMOPUOHOB  pPa3HbIX  BHUJIOB  [03BOHOYHBIX.
CpaBHUTEIIBHOAHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTMYHBbIE, PYJUMEHTAPHBIE OpPraHbl, aTaBU3MBbI.
MonexkynsipHOOMOXMMHUYECKHE: CX0ACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH  OCHOBHBIX META0OIUYECKUX MyTeH
y BCEX OPraHHU3MOB.

OpomounonHas Teopust Y. Jlapsuna. Ilpennocbulku BO3HUKHOBEHMs JapBHHU3Ma. J[BHKyIIne CHIIBI
HBOJIIOLMM BUJOB 10 JapBHHY (M30BITOYHOE Pa3MHOXKEHUE MPU OIPAHUUYEHHOCTH PECYPCOB, HEOINpeneaEHHAs
M3MEHYUBOCTb, O0pH0OA 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnueckas teopus 3Bostonnn (CTI) u e€ OCHOBHBIE MOJIO0KEHHUS.

Muxkpososronyst. [Tonmynsanus kak equHULA BUJIa U 3BOJIIOLUU.

JBrkyie cuiibl ((akTopsl) SBOJIOLUHN BHJIOB B pHUpoje. MyTallMOHHbIN Mpolecc 1 KOMOMHATHBHAS
M3MEHYMBOCTb. [lonyssiioHHbIe BOJIHBI U Apeiid reHoB. M3omsauus u Murpanus.

EctectBennslit 0T00p — Hanpasistiomuil paxkrop sBosroru. @opMbl €CTECTBEHHOTO 0TOOpA.

[Tpucnoco01eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJoLun. [Ipumepsl npucnocoOaeHuii y opraHu3MoB.
Apomopdo3bl U HAMOAAANITALUH.

Bun n BumooOpaszoBanme. Kputepun Buma. OcHOBHBIE (OpMBI BHI000pa3oBaHMs: reorpaduueckoe,
9KOJIOTHYECKOE.

Maxkpossomonusi. @opmMbl 3BoOLMN: GUIETUYECKAs, TUBEPreHTHAasl, KOHBEPreHTHAas, MapajulesbHasl.
HeobpatumocTts 3BOMIONHUH.

[IpoucxoxneHue OT HeCNEUMAIU3UPOBAaHHBIX MpeakoB. IIporpeccupyromias — crnenuanu3anus.
AnantuBHas pajuanys.

JdemoHcTpanuu:

Hoprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Mionnep, A. H. CeBepiios.

Tabauip! u cxembl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apOoAbIIIN TO3BOHOYHBIX )KUBOTHBIX ),
«Apxeontepukc», «DopMbl 00ppOBI 3a cymecTBoBaHHE», «EctecTBeHHBIN 0TOOP», «MHOTrO0Opasue copToB
pactenmit», «MHoroodbpasue mOpox KUBOTHbIX», «llonmymsauum», «MyTanunoHHAasE HW3MEHYMBOCTBY,
«Apomopdo3e», «Mnnoanantauuny, «O0mas aerenepauusy», «JBmwxymre cuibl 3Bomonun», «Kapra-cxema




Mapmipyta myremectsus Y. [lapBuna», «boprba 3a cymiectBoBaHue», «lIprcmocoOI€HHOCTh OPraHU3MOBY,
«["eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUUECKOE BHI000PA30BAHUEY.
OO0opynoBaHME: KOJUIEKIMS HACEKOMBIX C Pa3iIMYHBIMU TUIIAMHU OKpPAaCKH, HAaObOp IJIOJOB U CEMSH,

KOJIJICKII U «HpI/IMepI:I 3allIUTHBIX HpHCHOCO6J’IGHHI>i Y KHUBOTHBIX», MOJCIIb «OCHOBHBIE HaITpaBJICHUA
HBOJIIOINIY, 00BEMHAS MOJ1eTb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra mupa, kojuieKuus «DopMbl COXPAHHOCTH MCKOMAeMbIX >KUBOTHBIX U
pactenuii», Monenb ammuukanus «llepekpéct xpomocom», BiaxkHble npemnapaTsl «Pa3BUTHE HAaCEKOMOIOY,
«PazButue nArymku», Mukpomnpenapar «/Ipozodunay (Hopma, MmyTanuu GopMbl KpbUIbEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKTHYecKHe padoThbi:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BHIIOB 110 MOP(OIOTHIECKOMY KPHTEPHIOY.

JlaGopaTopnas padora Ne 2. «Onucanue Nprucroco0IEHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU HA 3emJie.

JloHayuyHble NpEACTaBICHUS O 3apOXKJIECHUU XU3HHU. HaydHble rumore3bl BO3ZHUKHOBEHUS U3HU Ha
3emiie: aOuoreHe3 W MaHCIepMUs. XUMUYecKas SBOMIONUSI. AOHOTeHHbIN CHUHTE3 OPraHMYECKUX BEIIECTB U3
HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE TOATBEPKICHUE XHUMHUYECKOM d3Bomouuu. HawanbHble 3Tamsl
ouosiornyeckoit »Bomronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYpP M BO3HHUKHOBEHHE
npoTokJieTKH. [lepBble KieTku U ux 3Bosronus. POpMHUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no spaM M nepuoaam. Kartapxeil. Apxeickass W NpOTEpPO30MCKas 3pPHI.
[Taneo3oiickas 3pa u e€ nepuoIbl: KEMOPUICKUNA, OPJIOBUKCKUN, CUITYPUHUCKHMA, IEBOHCKUH, KAMEHHOYT OJTbHBIMH,
IIEPMCKH.

Me3o30iickas 5pa U €€ epuoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo3oiickas 3pa 1 e€ nepuosl: NajgeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTrKa KJIMMaTa 1 T€0JOrMYECKUX MponeccoB. OCHOBHBIE TAllbl HBOJIFOLUN PACTUTEIBHOTO U
KUBOTHOTO MHpa. ApoMop(}o3bl y pacTeHUl U KUBOTHBIX. [losiBIeHUE, paclBeT U BRIMUpPAHUE TPYII KUBBIX
OpraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpakeHHE 3BOMIONUH. OCHOBHBIE CHCTEMATHUYECKHE T'PYIIIbI
OpPraHU3MOB.

OBouronus yesnoBeka. AHTPOIIONIOTHs Kak HayKa. Pa3BuTHe npecTaBiaeHU 0 IPOMCX0XKIEHNHN YEI0BEKa.
MeTtopl u3ydeHus anTponorese3a. Cxo/1cTBa U pa3innuus 4eJI0BEKa U )KUBOTHBIX. CUCTEMATUUECKOE MTOJI0KEHHE
YeJI0BEKA.

JIBmxymue cuibl (pakTopbl) aHTpornorenesa. HacnenctBeHHass M3BMEHYHBOCTh U €CTECTBEHHBII O0TOOP.
OO61ecTBEeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUN TPY/a, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaIMM W BETBH OSBOJIOLUM 4YEJIOBEKAa: aBCTpajonuTeku, YenoBexk ymenbiid, YemoBek
npsAMoXosamui, YenoBek HeaHAepTanbCKuil, YemoBek pa3ymHbIi. Haxoakym MCKOIaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHUS, 00JIACTH PACTIPOCTPAaHEHHS, 00BEM TOJIOBHOT'O MO3ra, 00pa3 JKU3HHU, OpYIus.

Yenoeueckre packl. OCHOBHBIE OOJBIINE pachl: €BPONCOUIHAs (€Bpa3HiicKasi), HETPO-aBCTPAIOUHAS
(3KBaTOpHANIbHAS), MOHTOJIOMIHAS (A3MATCKO-aMepUKaHCKas). UepThl MPUCIIOCOOIIEHHOCTH TPEACTaBUTENCH
4eJIOBEYECKUX pac K YCJIOBUAM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kpuruka pacuszma.

JdemoHcTpanum:

Hoptpetsr: @. Penn, JI. Tlactep, A. M. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuupl 1 cxembl: «Bo3nukHoBeHne ConHEUHOW CcUCTeMbI», «Pa3BUTHE OpPraHWYECKOTO MHUPay,

«PactutenbHas kietka», «KuBoTHas kieTka», «lIpokapuornueckas kierka», «CoBpeMEHHas CHUCTEMa
OpPraHU4YecKoro Mupay, «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKa U YETOBEKOOOPA3HBIX 00€3bsiHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTMYECKUX HAXOJ0K IMPEIKOB COBPEMEHHOIO 4esloBeKay, «/IpeBHeiliue noamny,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE 0N, «HeI0BEYeCKHUE pach».

OGopynoBanue: Myssku «IIpoucxoxaeHue uenoBeka» (OIOCThI aBCTpaJONUTEKa, MUTEKAHTPOIA,
HeaHJepTanblia, KPOMaHbOHIIA), CJIENKH WM H300pakeHUS KaMEHHBIX OpYyIUil MepBOOBITHOTO YEJIOBEKa




(kaMHMUOTIIEPHI, pyOMIa, CKpedsa), TeoXpOHOJIOTHYECKas Taliuia, KoJuleKuus «DopMbl COXPaHHOCTH
HUCKOIIa€MbIX )XMBOTHBIX 1 paCTeHHﬁ>>.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

[TpaxTrueckas padora Ne 1. «/3yueHue UCKOMaeMbIX OCTATKOB PACTEHU U )KUBOTHBIX B KOJUTEKITUSIX).

DKCKypcus «IBOJIOLUS OPraHUUECKOro Mupa Ha 3eMie» (B €CTeCTBEHHO-HAYUYHbIN I KpaeBeJUeCKHii
My3ei).

Tema 3. Opranusmbl U OKpYsKaloLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud ¥ paszieibl SKOJOTUU. MeToabl 3KOJIOTHYECKUX UCCIIE0BaHUI.
DKOJI0TM4EeCKOE€ MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OuTaHHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAsA, [IOYBEHHAs, BHYTPUOPIaHU3MEHHAs!.

Dkonorudeckue ¢akropsl. Kiaccudukamms 3Koaorudeckux (HakTopoB: aOHOTHYECKUE, OMOTUYCCKUE H
aHTpororeHuele. JleiicTBre 9KOIOrHYeCcKuX (PaKTOPOB Ha OPTaHU3MBI.

AbuoTnueckue (GaxkTOpbl: CBET, TemIeparypa, BIaXHOCTb. @otonepuoausM. Ilpucnocobnenus
OPraHu3MOB K JIEHCTBUIO aOMOTHYECKUX (PaKTOPOB. bruojgornueckue puTMsl.

buotnyeckue akropsl. Buibl 6MOTHUECKNX B3aUMOAEHCTBUNA: KOHKYPEHLUS, XUIIIHUYECTBO, CUMONO3 U
ero (opwmel. IlapasutusmM, koomepamnus, MyTyaJn3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HaXJI€OHHUYECTBO).
AmeHcanu3M, HelTpanus3M. 3HayeHHe OMOTHYECKHUX B3aMMOJAEHUCTBUM JJs CYyLIECTBOBAaHHS OPIaHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH nonyasauud. OCHOBHBbIE IOKa3aTeld TMOMYJISLUU: YHCIEHHOCTbD,
IUIOTHOCTB, POXAAEMOCTb, CMEPTHOCTb, INPUPOCT, MHUIrpanus. JIMHaAMUKa YHCIEHHOCTH IONYJISUUM U €€
perynanus.

JdemoHcTpanum:

Ioptpetsl: A. I'ymOonbpar, K. ®@. Pynse, O. I'ekkens.

Tabmunel u  cxembl: kapta «[Ipupoansie 30HbI 3emau», «Cpeabl OOUTaHUS OPraHU3MOBY,

«Doronepuoausmy», «llomynsanumn», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIALUN UHDY30PHUUTYPETbKN»,
«IIumeBbIe TIeTIY.
JlabopaTopHble U IpaKTHYeCKHe PadoThI:
JlaGopaTopnas padora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH paCTEHUI U3 pa3HBIX MECT OOUTaAHUS.
JlaGoparopuast padota Ne 4. «BrusiHEE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.
IIpakTrueckas padora Ne 2. «Ilogcuér mioTHOCTH NOMYNIALMHA pa3HbIX BUOB PACTEHUI.

Tema 4. Coo01mecTBa M 3K0JI0rH4eCKHe CUCTEMBbI.

Coo0OmiectBO opranuaMoB — OuorieHo3. CTpykTypbl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuiesast). Bunpl-noMmuHanTel. CBA3HM B OHOIIEHO3E.

Okosornyeckue cucreMsl (3kocuctemsl). [lonsTie 00 s3xocucteme u OuoreoreHose. OyHKINOHATIbHbIE
KOMITIOHEHTbI 9KOCHCTEMBI: MPOIYLIEHThl, KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BemiecTB U MOTOK YHEPTUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOcHcTeMbl. [Iumessie nienu u cetn. OCHOBHBIE MOKa3aTeIN
HKOCHUCTEMBI: OHoMacca, MPOAYKIHS. OKOJIOTMYECKHE NUPAMUIBL: HPOAYKIUH, YUCIEHHOCTH, OHMOMACCHI
CBoiicTBa HKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISIMS, pasBuTHe. CyKieccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOMHOIO MU HMIMPOKOIUCTBEHHOTO
neca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPO3IKOCUCTEMBL. Y pOOIKOcuCTEMBI. bruonornyeckoe n X03siCTBEHHOE
3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

Bbuopaznoobpazue kak GpakTop ycTOWUMBOCTH dKocucTeM. CoxpaHeHHe OHOIOTUYECKOTO pa3zHooOpa3us
Ha 3eMIe.

Yuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa Ouocdepsl. JKruBoe BelecTBo u
ero pyakiuu. OcobenHocTr Guocdeprl Kak rao0ambHON SIKOCUCTEMBI. J[MHaMHU4YecKkoe paBHOBECUE U oOpaTHast
CBs3b B Onocdepe.



KpyroBopotel BemecTB M OHOr€OXMMHUYECKHE LMKIBI JIEMEHTOB (yryiepoa, a30Ta). 30HAJIBHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YemoeuectBO B Omocdepe 3emun. AHTPONOTCHHBIE W3MEHEHUS B Owocdepe. [mobanbHBIC
9KOJIOTMUYECKUE ITPOOIIEMBI.

CocyiecTBoBaHue MpUpoObl U yenoseuecTBa. CoxpaHeHne OnopazHooOpa3usi Kak OCHOBA YCTOMYUBOCTH
o6unocdepsl. OcHOBa PalMOHANBHOTO YIPABICHUS IPUPOAHBIMHE PECYpCaMU U X MCHOJIb30BaHUE. JlOCTIKEHHS
OMOJIOTHU U OXpaHa IPUPOIBI.

JdemoHcTpanuu:

Ioptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabauusl u cxemsl: «lIumessie nenny, «bruomenos: cocraB u cTpykTypa», «IIpuponnsie coolriecTBay,

«enu nutanus», «Kojoruyeckas nupamuaay, «buocdepa u yenoBek», «IkocucTeMa MHUPOKOIUCTBEHHOTO
necay, «JKOCHUCTEMa XBOWHOro Jjeca», «buoleHo3 Bogoéma», «ArpoueHo3», «lIpumepHble aHTpONOreHHbIE
BO3JICUCTBUS Ha NPUpPOAY», «BakHeWIlIne MCTOYHMKHU 3arpsi3HEHUS BO3JyXa M I'PYHTOBBIX Boa», «llouBa —
Ba)XXKHEHIIasg cocTapisitomas ouocheps», «Daktopsl aerpaganuu nous», «llapHukoBeiii s¢dexr», «DakTopbl
pazMoOaKTUBHOTO 3arpsi3HeHHs Ouocepb», «OO0mas cTpykTypa Omocheps», «PacmpocTpaHeHue XHU3HH B
o6uochepe», «O30HOBBIA 3KpaH Ouocheprl», «Kpyrosopor yriepoga B Ouochepe», «KpyroBopor azora B
IIPUPOIE».

OOGopynoBanue: Mojenp-amuiMkanus  «TunuuHble  OMOLIEHO3BI», Trepbapuit  «PactuTenbHble
cooOuiecTBay, Kojulekuuu «buoneno3y, «Bpeaurenn BaxHEHIINX CETbCKOXO035ICTBEHHBIX KYJIBTYp», Tepbapuu
U KOJUIEKIIMM PACTEHUN M KUBOTHBIX, IMPHUHAJUIEKAIIME K Pa3HbIM SKOJIOIMUECKMM TIpylIaMm OJHOIO BHJA,
Kpacnas kaura Poccuiickoit @enepanuu, n300pakeHus1 OXpaHIEeMbIX BUI0B PACTCHUH U KUBOTHBIX.

IUTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 11O BUOJIOI'MW HA BA30OBOM
YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUMA

Cornacao ®I'OC COO, ycTaHaBIMBaIOTCS TPEOOBAHUS K pe3yIbTaTaM OCBOCHUS 00yJYarOIUMHUCS
IIpOrpamMm CpeaHero oouiero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType IHMYHOCTHBIX PE3yJIbTATOB OCBOEHHUs MHpeaMera «buonorus» BbIIEIEHBI CIEAYIOIINE
COCTAaBIISIFOIIME: OCO3HaHHE OOYUYAIOIUMUCS POCCUICKON Tpa)KIaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH W CaMOOMpPENEICHHUI0, HaJIHMuMe MOTHUBALMU K OOy4YeHUIO0 OHOJIOTHH,
[[eJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHUI JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJULIUN pa3BUTHS OHUOIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOydaroluxcs
PYKOBOJICTBOBATbCSl B CBOEH JI€ATEIHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU CHCTEME
OHMOJOrM4ecKoro o0pa3oBaHUsl, HAJIMYUE SKOJOTHYECKOTO MPABOCO3HAHMS, CIHOCOOHOCTH CTaBUTh IIENId U
CTPOUTD KU3HECHHBIE IIJIAHBI.

JlnuHOCTHBIE pe3ynbTaThl OCBOEGHMS MpeameTa «buoJorus» MOCTUralOTCS B €IMHCTBE Y4EOHOH H
BOCIIUTATEIbHON JESITENBHOCTH B COOTBETCTBHUM C TPAJULUUOHHBIMH POCCUHCKHUMHU COLIMOKYJBTYPHBIMH,
HUCTOPUYECKUMHU M TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHSATHIMU B OOLIECTBE MpaBUIaAMH U HOpPMaMu
MOBEJCHUS U CIIOCOOCTBYIOT IIpOIlECCaM CaMOIO3HAHUSA, CAMOBOCHUTAHHUS U CaMOPAa3BUTHS, pPa3BUTHS
BHYTPEHHEH NO3ULMUU JUYHOCTH, MATPUOTH3MA, YBAKEHUS K 3aKOHY U NPABOMOPANKY, YEJIOBEKY Tpylda M
cCTapuieMy MOKOJIEHHIO, B3AUMHOTO YBaXXCHHsI, 0EPEeKHOTO OTHOLICHUS K KyIbTYpPHOMY HACIIEIUIO U TPATUIISIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanun, NpUpoae U OKPYKAIOILIEH cpelie.

JInuaOCTHEBIE PE3yIbTaTbl OCBOCHHA yqe6Hor0 npeameTra «buomorusy JOJIKHBI OTpaXaTb TOTOBHOCTH U
CIIOCOOHOCTh  OOYy4YaroIIMXCs PYKOBOJICTBOBATHCS CGHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YO€XKIEHUN, COOTBETCTBYIOIINX TPAIUIIMOHHBIM



LEHHOCTAM POCCHUICKOT0O OOIIECTBAa, PACIIMPEHHE >KU3HEHHOTO OIbITa M OMNbITAa AESITENIbHOCTH B IpOLiecce
peanu3any OCHOBHBIX HANpaBJICHUN BOCITUTATEILHON IEITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpasIaHCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU 00YYaIOIIErocs KaKk akKTUBHOTO M OTBETCTBEHHOT'O 4JICHA
poccuiickoro oOIIecTBa; OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX TpaB W OO0S3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOIOPS/IKA; TOTOBHOCTh K COBMECTHOW TBOPUYECKON AESATENHHOCTH MPU CO3AAHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHBIX M TMO3HABATENbHBIX 33J]1a4, BBIMOJTHEHUNW OMOJOTHYECKHX JKCIIEPUMEHTOB; CIOCOOHOCTH
OTIPEAEIATH COOCTBEHHYIO MO3UIUIO IO OTHOLICHUIO K SBJICHUSIM COBPEMEHHOW KHU3HU U
OOBSICHATH €€; YMEHHE YUUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUSA
JMOJEN ¢ pa3HbIMU YOEKICHUSMU, KYyIbTYPHBIMHU IIEHHOCTSIMU U COIMAJIbHBIM TOJIOKEHUEM; TOTOBHOCTH K
COTPYJHUYECTBY B IPOLIECCE COBMECTHOTO BBHITIOJHEHHS Y4e€OHBIX, MMO3HABATEIbHBIX U HMCCIEIOBATEIBCKUX
3a/la4, YBAXHUTEIHHOTO OTHOLICHUS K MHEHHUIO ONIOHEHTOB TpU OOCYKACHHH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO  CONEp)KaHWs; TOTOBHOCTh K TYMaHUTAapHOH © BOJOHTEPCKOW JEATENBHOCTH; 2)
NATPHOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakJaHCKON WIECHTHUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY
Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Tepell PoaumHOM, ropaocTu 3a cBOMl Kpail, cBOr PoauHy, CBOW SI3BIK M
KYJIbTypYy, MpOLIJIOE W HACTOAIIEE MHOTOHALMOHAJIBHOIO Hapoja PoccuM; LEHHOCTHOE OTHOILIEHHE K
MIPUPOJHOMY HACIIEUIO U MMaMITHUKAM IIPUPOJIbL, TOCTHKEHUAM Poccun B
HayKe, UCKYCCTBE, CIIOpTE, TEXHOJIOTHAX, TPYHE; CIOCOOHOCTHh OIEHWBATHh BKJAJl POCCHMCKUX YYEHBIX B
CTAHOBJICHUE U pa3BUTHE OMOJIOTHH, TIOHUMAHUS 3HAUYCHUS OMOJIOTHH B TIO3HAHWHW 3aKOHOB MPHUPOJIBI, B )KU3HU
YeJI0BEKa U COBPEMEHHOTO O0IIECTBA; UeHHas YOS K IEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3amuTte OTeuecTna,
OTBETCTBEHHOCTh 3a €ro cyAr0y; 3) IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUSA: OCO3HAHHE JYXOBHBIX IIEHHOCTEH
POCCHIICKOr0 Hapo/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILICHNUS, OPUEHTUPYACH HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJ]a B IOCTPOEHHE YCTOWYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSAM, CO3JaHUIO CEMbH HA OCHOBE OCO3HAHHOT'O MPUHSTHS
LIEHHOCTEN CeMENHON KU3HU B COOTBETCTBUM C TpaauMsIMU HapoaoB Poccuu; 4)

ICTETHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
criopTa, TpyJda, OOIIECTBEHHBIX OTHOIICHWN; TIOHUMAHUE HMOIHMOHAILHOTO

BO3/ICVCTBUS KMBOW MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPQKCHHIO B PA3HBIX BHAAX UCKYCCTBA, CTPEMIICHUE TIPOSIBIISITH KAYECTBA
TBOPYECKOH JINUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMUPOBAHUS KYJIbTYPbl 310POBbS U IMOIHOHAIBLHOT0
0J1aronoJyyus:

MMOHUMAaHUE U peau3alusi 3J0pOBOTO U O€30MacHOTO 00pasa >KM3HU (30pOBOE MUTAHUE, COOJIIOICHHE
TUTUEHUYECKUX MPaBHJI M HOPM, cOaJaHCHUPOBAHHBIA PEXHUM 3aHITHA U OTAbIXA, peryispHas Qundeckas
aKTUBHOCTbH), OEPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLICHHS] K COOCTBEHHOMY (DHU3HUECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO; MOHMMAaHHE LEHHOCTU MPAaBHJI WHAMBHIYAJTbHOTO M KOJUIEKTUBHOTO OE30MacHOTO
IIOBE/ICHUS B
CUTYyallMsIX, YTPOXKAIONIMX 370POBBI0O M JKM3HU JIIOJIEH; OCO3HAHUE IOCJIEACTBUNA W HENPUSATHS BPEIHBIX

MPUBBIYCK (YIOTPEOJICHUS IKOTOJIsI, HAPKOTHKOB,

KYpEHHs);
6) TPYI0BOIro BOCIIMTAHUSA:
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBA, TPYAOTIO0HE;
TOTOBHOCTb K AaKTUBHOM J1€ATEIbHOCTH TEXHOJIOTUYECKOM U COLIMATBHON HAMPaBIECHHOCTH, CIOCOOHOCTD



MHUIMNPOBaTh, IUIAHUPOBATh M CAMOCTOSTENIBHO BBINOJHATH TAKylO AEATEIbHOCTH; MHTEPEC K PA3INYHBIM
chepam npodeccroHaNbHOMN 1eITeTbHOCTH, YMEHUE COBEPIATh OCO3ZHAHHBIM
BBIOOp Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI; TOTOBHOCTH U

CHOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BaHHIO HA MPOTSIXKEHUN BCEH KU3HU; 7)

IKOJIOTMYECKOr0 BOCTIMTAHMS:

9KOJIOTMUYECKH 11€1€C000pa3HOE OTHOLIEHNE K ITPUPO/IE KAK UICTOYHUKY KM3HU Ha 3eMIle, OCHOBE €€
CYIIECTBOBAHHUS; TIOBBIIICHUE YPOBHS HKOJOTHMYECKOM KyJIbTYypbl: NPUOOpPETEHHE OMNbITa IJIAHUPOBAHUS

HOCTYIKOB U
OLIEHKU MX BO3MOXHBIX MOCJEICTBUM U OKPYKAIOLIEH Ccpelibl; OCO3HAHUE IJI00aIbHOTO

XapakTepa HKOJOrMUECKUX MPoOIeM U MyTel uX peleHus;

CIIOCOOHOCTH HCIOJIb30BaTh MPUOOpETaeMble MTPU U3YYEHUN OMOJIOTUU 3HAHUS U YMEHUS MPHU PEIICHUN
po0JieM, CBSA3aHHBIX C PallMOHAIBHBIM MPUPOAOIOIBL30BaAHUEM (COOIIOCHHUE MPABUII MOBEJAEHUS B MPUPOJE,
HAIpPaBJICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B AIKOCUCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, OHOC(epbl); aKTUBHOE
HENpUATHE JEWCTBUM, NPHUHOCAIIMX BpeJ OKPYKAWOIIEW NPUPOAHOW Cpele, yMEHHE MPOrHO3UPOBATH
HeOJIaronpusTHbIE SKOJIOTHYECKHUE MOCIEICTBUS NPEAIPUHUMAEMBIX JEHCTBUI U MPEeIOTBpALaTh UX; HATUYUE
Pa3BUTOTO 3KOJOTHYECKOTO MBIIIJICHUS, HKOJIOTMYECKON KYJIbTYphl, OIbITa JEATENBHOCTH HSKOJIOIMYECKOMN
HaIpaBICHHOCTH, YMEHHs PYKOBOJCTBOBATbCS MMM B IO3HABATEIbHON, KOMMYHHMKATUBHOW U COLMAIbHOU
MIPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTUUYECKOM JEATEIBHOCTH SKOJIOIMUECKON HApaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U
OO0I11eCTBEHHOM MPaKTHKH, OCHOBAHHOT'O Ha JHMAJIOre KyJIbTYyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTa B
MOJIMKYJIBTYPHOM ~MHpE; COBEPILUCHCTBOBAHUE S3BIKOBOM W UYMUTATEIbCKOW KyJIbTYphl KaK CpeICTBa
B3aUMOJIEHCTBUSA MEXKTY
JIOABMHU M IIO3HAHUS MMpA; IOHUMaHue celu(uKy OMOJIOTUU KaK HayKH, OCO3HaHUs €€ posiu B (POPMUPOBAHUU
palMOHAIBHOIO HAYYHOT'O MBIIUICHHSI, CO3/JaHUM LEJIOCTHOrO NPEACTaBICHUs 00 OKPYKAIOLIEM MHUpPE KakK O
€/IMHCTBE MPUPOJIbI, YeIOBEKa M OOILIECTBA, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U pEeLIeHuH Npoliem
COXpaHEHMs IPUPOTHOTO PABHOBECHS; YOSKAEHHOCTD B 3HAUMMOCTH OMOJIOTHH JIIsI COBPEMEHHON [IUBUIIN3ALIUH:
o0ecrieyeHss HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble Mpo0JIeMbl pa3BUTHSI YEIOBEYECTBA, MOMCKA MyTeH BBIX0O/A U3 II100ATBHBIX SKOJIOTHYECKUX
npobsemM u obecrieueHus nepexoja K yCTOMYMBOMY Pa3BUTHIO, PallMOHATIBEHOMY HMCIIOJIB30BAaHUIO MPHUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HHU; 3aMHTEPECOBAHHOCTH B IMOJIYYCHHH OHOJIOTHYECKUX
3HAaHUI B LENAX TMOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4acTH
(GyHKLIMOHATBHOM I'PaMOTHOCTH 00yJaromuxcs, GopMupyeMoil npu n3ydeHur O1oJI0Tul; HOHUMaHKUE CYLTHOCTH
METOIOB MMO3HAHMSI, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIIOJIB30BATh MOJydaeMble 3HAHUS
JUIsl aHAJIN3a U OOBSICHEHUS SIBIICHUI OKPY)KAIOILIET0 MUpa U MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHUE JeNaTh
00OCHOBAaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAyYHBIX (PAaKTOB M HUMEIOIIMXCA MAHHBIX C LEJIbI0 TOJYYCHHS
JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JJIsl PEIICHUS
npo6iem B
pEaJIbHBIX JKU3HEHHBIX CUTYAIUsX; OCO3HAHUE LIEHHOCTU HAayYHOH AESTEIBHOCTH, TOTOBHOCTH OCYILECTBIIATH

HPOEKTHYIO U
HCCIIEIOBATENIbCKYIO J1€ATEIbHOCTh HHAUBUAYAIBHO U B IPYIIIE; TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY

00pa3oBaHUIO U caMOOOpPa30BAHMIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 OMOJOTMH B COOTBETCTBHUHM C )KU3HEHHBIMHU IMOTPEOHOCTSIMU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHUS y4eOHOTro npenMeTa «BbHoorusy BKIIOYAIOT: 3HAYMMBIC JIJIS
(hopMHUpPOBAaHKST MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC
MOHSATHS, OTPAKAIOIIHE TIETIOCTHOCTh HAYYHON KapTHHBI MUPa M CHCIIM(DUKY METO0B TIO3HAHUS, UCTIOIB3YEMbIX



B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, IBJICHHE, TPOLIECC, CUCTEMA, HAYYHbIM (haKT, MPUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeOBaHUE, HAOIIOJeHUE, H3MEpEeHUE, SKCIEPUMEHT U JApPYrux),
YHHUBEpCalbHbIe YueOHbIe AecTBUA (T03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHBIC), 00eCIeUnBaIOIINe
dbopmupoBanue (GYHKIIMOHAJIBLHOW T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIUU OOYYaroIIMXCs, CIIOCOOHOCTD
o0yuaronuxcs UCHOIb30BaTh OCBOCHHBIE MEXKIUCIIUTUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHNS Y YHUBEPCAJIbHbIC
y4eOHbIE JCHCTBUSA B MIO3HABATEIILHOM U COITMATILHOM MPAKTHKE.

MeTtanpeaMeTHbIe pPe3yIbTaThl OCBOCHUS TPOTPAMMBI  CPEIHEr0 O00Imero o0pa3oBaHUS JIOJKHBI
OTpaXkaTh:

OBgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOorHYecKHe TeHCTBUS:

CaMOCTOSITENIEHO (DOPMYJIMPOBATh W AKTyaJU3UPOBATh NPOOJIEMYy, paccMaTpuBaTh €€ BCECTOPOHHE;
WCIIONIb30BaTh MPH OCBOCHUM 3HAHUI NPHUEMBI JIOTMUECKOrO MBINUICHHs (aHajau3a, CUHTE3a, CpPaBHEHUS,
Kiaccuukamnuy, 000OIICHUS), PaCKpPhIBATh CMBICT OHMOJOTHYECKUX TOHATHHA (BBIIEIATh WX XapaKTEepHBIC
MPU3HAKY, YCTAHABJIMBATH CBS3U C IPYTUMU MOHSATUSMU); ONPENEIATh e 1eITeIbHOCTH, 3a1aBasi apaMeTphbl
" KpUTCPUHN UX JOCTHIKCHUSA, COOTHOCUTDH
PE3YIbTAThI ACATCIIBHOCTU C ITIOCTABJIICHHBIMU LEJIAMU; UCII0JIb30BaTh 6I/IOJIOFI/I‘-ICCKI/IC TIIOHATUA OJIA 00BsICHEHNS

(GakTOB U SIBICHUN JKUBOM MPUPOJIbI; CTPOUTH JIOTMUECKHUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHbIE,

10 aHaJIOFI/II/I), BBIABJIISATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS] B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHpPOBATH BBIBOJABI U 3aKIIOUYCHHUS;
MNPpUMCHATH CXCMHO-MOJCIIBHBIC CpCACTBA JIsI HNPCACTABICHHA CYHNICCTBCHHBIX CBSI3¢ W OTHOIIEHUHU B
M3y4aeMbIX OHMOJIOTMYECKHX O0BEKTaX, a TakKe MPOTHBOPEYHMH PAa3HOTO pOJa, BBIABICHHBIX B pa3IMYHBIX
MH(POPMALIMOHHBIX MCTOYHUKAX; pa3pabarhlBaTh IUIAH PELICHUS MPOOJIEMBI ¢ YU4ETOM aHajau3a MMEIOLIUXCS
MaTepHUATbHBIX U
HEMaTEpUaTbHBIX PECYpPCOB; BHOCUTH KOPPEKTHBBI B ACSITEIBLHOCTb, OIIEHUBATh COOTBETCTBHE PE3YIbTAaTOB

LEJISIM, OIICHUBATh PUCKU
HOCJ'IGJICTBI/Iﬁ JACATCIIBHOCTH,; KOOPJAWHUPOBATH W BBINTOJJIHATH pa60Ty B YCJIOBHAX PC€aIbHOI0, BUPTYAaJIbHOI'O U

KOMOMHHPOBaAHHOT'O
B33HMOI[CI>1CTBH$I; Pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX

npobiem.

2) 6a30BbIe HCCJIeN0BaATEIbCKHE IeHCTBHS:

BJIa/IETh HaBbIKAMHU Y4eOHO-HCCIIE0BATEIbCKON U MPOEKTHOM NeATeIbHOCTH, HaBbIKAMU DPa3pelCHUs
po6sieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IIOUCKY METO/IOB PEILIEHUS MPAKTUYECKUX 3a/a4,
MPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUS

HCIIOJIB30BATh PA3JIMUYHBIC BUABI ACATCIBHOCTH II0 ITIOJYUYCHHUIO HOBOI'O 3HAHUSA, €TI0 MHTCPIIPETALNH,
Hpe06pa3OBaHmo " IMPUMCHCHUIO B y‘~I€6HLIX CUTyalludaX, B TOM YHCJIC IIPU CO3JaHHUU y‘~IG6HI)IX 1 COIIMaJIbHBIX
MIPOEKTOB; (OPMUPOBATH HAYIHBIN THUIT MBIIIUICHHUS, BJIAJIETh HAYYHOU TEPMHHOJIOTHEH, KITFOYCBBIMU ITOHSATHUSIMU
)41
METOJIaMU; CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33724l B 00pa30BaTENbHON NESTENBHOCTH U KU3HEHHBIX
CUTYaIUsX; BBIABIATH MPUUMHHO-CIEACTBEHHBIE CBSI3M U aKTyallU3UPOBATH 3a/1auy, BBIIBUTaTh THIOTE3Y €&
pElIeHHs, HaXOUTh apTyMEHTHI JIJIsl JOKa3aTeNbCTBA CBOMX YTBEP)KICHUI, 3aaBaTh MapaMeTpbl U KPUTEPUU
pElIeHUS; aHATU3UPOBATh MOJYYSHHbIE B X0/ PEIICHUS 3a]1a4l PE3yJIbTaThl, KPHTUUECKH OIICHUBATh UX
AOCTOBCPHOCTb, MNPOTHO3UPOBATH H3MCHCHHWEC B HOBBIX YCJIOBHAX, OaBaTb

OLCHKY HOBBIM CUTYyallUsIM, OLICHUBATH HpHO6pCTéHHBIﬁ OIIBIT;

OCYIIECTBIISATh  II€JICHANPABIEHHBIA TMOUCK TEepeHoca CPEeICTB M CHOCOOOB  JIeMCTBUA B
pohecCHOHANIBHYIO Cpely; YMETh IEPEHOCUTh 3HAHUS B TIO3HABATENIBHYIO U MMPAKTUYECKYIO 00J1acTh

KNUBHCACATCIbHOCTH, YMCTb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX NPCAMETHBIX O6J'IaCT€I\/JI;

BBIIBUTATh HOBBIE UJIEH, MTPEATIaraTh OPUTHHAILHBIC TIOJIXO/IbI U PEIICHHS, CTABUTH MPOOJIEMBI U 33/1a4H,
JOITYCKAIOIUE aJIbTCPHATUBHBIC PEIICHHS.



3) pabora ¢ uHpopMamueii: OPUCHTHUPOBATHCS B PA3JTMYHBIX HCTOYHHUKAX HWHMOpMaInuu (TEKcTe

y4ueOHOro 1nocolus, Hay4HO-

MOMYJISIPHOM  JTMTEpaType, OMOJOTHYECKHX CIOBapsiX M CHPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B
WuTtepHeTe), aHaTM3UpOBaTh HHPOPMALIUIO PA3IMIHBIX BUIOB U (OPM TIPEICTABICHUS, KDUTUIECKH OIICHUBATh
€€ JJOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD; (POPMYJIHUPOBATH 3aIPOCHl U MPUMEHATh Pa3IUYHbIE METOJbI IpU
MIOUCKE U 0TOOpe OMOJIOTHYECKO

uHpoOpManuy, HEOOXOAMMOW /i BBINOJHEHUS Y4YEOHBIX 3a/ay; NPUOOpETaTh OMNBIT HCIOJIH30BAHUS

MHGOPMaIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,

COBEPIICHCTBOBATh KYJbTYPYy AKTHMBHOT'O HCIOJB30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSITEIHLHO

BBIOMPATH ONTUMATIEHYIO (hOPMY MPEACTABICHUS OMOIOTHYECKOU nH(popMauu
(cxeMbl, rpaduku, IUarpaMMbl, TaOIMIbI, PUCYHKH M JPYroe); UCIOJIb30BaTh HAYUHBIM SI3bIK B KauyecTBE

cpencTBa npu paboTe ¢ OMOIOruIecKor HHPOpMAIUCH:

MPUMEHSITh XUMHYECKHe, (DU3MYecCKre M MaTeMaTHYeCKHe 3HaKh W CHMBOJBL, (HopMmyibl, abO0peBHATypY,
HOMEHKJIATYpy, UCIOJIB30BATh U MPEoOPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA HATJIAHOCTH; BIA/ETh
HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHYOpMAaIK, HHHOPMALIMOHHON O€30MacCHOCTH

JTUYHOCTH.

OgJiaieHHe YHUBEPCAJbLHBIMUA KOMMYHUKATHUBHBIMU e CTBUSIMH:

1) o0menue:

OCYIIIECTBISATh KOMMYHHUKAIIUU BO BCeX c(hepax >KU3HU, aKTUBHO YIaCTBOBAThH B AMANIOTE WIIH TUCKYCCHU

M0 CYHIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3aJaBaTh BOMPOCHL, BBICKA3BIBATH CYXKIEHHUS OTHOCHUTEIBHO
BBITIOJTHEHHSI TIpeJIaraeMoil 3a7aun, yYUThIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMI APYTrUX YYaCTHHKOB
JMaJiora WK JTUCKYCCHH); paclio3HaBaTh HEBepOAIbHbBIE CPEICTBA OOIEHNUs, TOHUMATh 3HAYCHUE COIUATBHBIX
3HAKOB,
MPEANOChIIIOK BOBHUKHOBEHUS KOHQIMKTHBIX CUTYyallUd, YMETh CMSr4aThb KOH(MIUKTHI U BECTH IMEPETOBOPHI;
BIQJICTh PA3JIMYHBIMU CMOCOOAMU OOINEHUS M B3aUMOJCIHCTBHS, MOHUMATh HAMEPEHUsS JPYIHX IIOJeH,
MPOSIBIISATh YBAXKUTEJIBHOE OTHOIIEHUE K COOECeNHHWKY M B KOpPpeKTHOW ¢dopme (opMylupoBaTh CBOU
BO3paX€HHUS; pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAS 1eITeJIbHOCTh:

MOHMMATh WU HCIIOJNIb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYAIBHON pPaOOTHI MPH pEIICHUH
Ouosiornyeckoit mpoodiaemMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHUS I'PYNIIOBBIX (OPM B3aUMOJICHCTBUSA
IpU pelIeHuH y4eOHOH 3amaud; BHIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCUCTBUHM C Yy4E€TOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEU
Ka)KJ0T0 YieHa KOJJIEKTHUBA; IPUHUMATD eI COBMECTHOMN JAESITENbHOCTH, OPIraHU30BBIBATh U KOOPIUHUPOBATH
NEUCTBHS TI0 €€ TOCTHKEHUIO: COCTABIIATH IJIaH JACHCTBUMN, pacTpeieisiTh PO C y4ETOM MHEHUN YY4aCTHUKOB,
00CyXIaTh PE3yJIbTaThl COBMECTHON paOOTHI;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa U KaXKA0I0 yYaCTHUKA KOMaH/Ibl B OOIIUNA pe3yIbTaT 110
pa3paboTaHHBIM KpUTEPHUSIM; TpeiaraTh HOBBIE MPOEKTHI, OILEHWBATh WIACU C TMO3UIUU HOBHU3HBI,

OPUTMHAJIBHOCTH, IIPAKTUYECKOU
3HAYUMOCTH; OCYIIECTBISTh TMO3UTUBHOE CTPATErHUECKOE MOBEIACHHE B PA3IMUHBIX CHUTYaIUSIX, MPOSBISATH

TBOPYECTBO
1 BooOpakeHue, ObITh NHUIIMATHBHBIM.

OsgilajieHHe YHUBEPCAJbLHBIMHU PerysiTABHBIMH JI€HCTBUSIMU:

1) camoopranusamus:

MCTIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS JISl BEISIBIICHUS MTPOOJIEM U UX PEIICHHS B )KU3HEHHBIX M y4eOHBIX
CUTYalUsX; BIOUpATh HA OCHOBE OMOJOTUYECKUX 3HAHUH LIE€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JI€UCTBUAX

u
MOCTYIKAaX MO0 OTHOILIEHUIO K KUBOW IPUPOJE, CBOEMY 310POBBIO U 310POBBIO OKPY’KAIOIIUX; CAMOCTOSITEIILHO

OCYIIECTBIISATH TIO3HABATENbHYIO 1€AT€IbHOCTD, BBIABIATH TPOOJIEMBI, CTABUTH U



dbopMynupoBaTh COOCTBEHHBIE 3a/Jaud B O0pPa30BATENbHOM MEATEILHOCTH W JKU3HEHHBIX CHUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PEHIeHUs MTPOOJIEMbI C YUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN M IPEANOYTECHUN; JaBaTh

OLICHKY HOBBIM CUTYaLlUsIM;

pacmupsATh paMKH yueOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEINOYTECHUH;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE; OI[CHUBATD

MPpUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO M MPOSBICHUIO IMPOKOH SPYAUIINU B Pa3HBIX 00JACTIX 3HAHHIA,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LEJISIM; BIaICTh HABBIKAMU [T03HABATEIBHOM Pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUHI 1
MBICIHMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBaHWM, MCIOJIb30BaTh NPUEMBI pedIeKCHU I OLIEHKU
CUTYyalllu, BBIOOpPAa BEPHOT'O PELICHHUS; YMETh OILICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX
CHW)KEHHUIO; IPUHUMATh MOTHBBI M apTYMEHTBI IpYIUX IPU aHAJIU3€ PE3yJIbTaTOB JEATENbHOCTH; 3) IPUHATHE
ce0sl M Apyrux: NPUHUMATH ce0sl, MIOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApT'yMEHTBI APYTUX MPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKHU; pa3BUBATh CIOCOOHOCTh

MIOHMMATh MUD € MO3ULUH IPYroro YeIoBeKa.

NPEJMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo OGuonoruu Ha 0a30BOM ypOBHE BKIIOYAIOT
cnernuduueckre s ydeOHoro mpeamera «buonorusy» HaydHbIE 3HAHUS, YMEHHS W CIOCOOBI JEUCTBUU TO
OCBOGHHUIO,  WHTEPIPETAINH U TPEOOPa30BAHUIO 3HAHUN, BUBI ACSITEILHOCTH TIO MOJYYSHUIO HOBOTO 3HAHUS
U MPUMEHEHHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CUTYallMsX, a TAKKE B PEANbHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ OMoJorueil. B mporpammMe mpenMeTHbie pe3yabTaThl MPEACTABICHBI 110 TOAaM 00y4eHUSI.

[IpenmeTHbIe pe3yapTaThl OCBOEHUS yueOHoro npenmMera «buonorusi» ¢ 10 knacce 1OIKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OHUOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBCHHBIX HAYK,
B (pOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA U HAYYHOT'O MHPOBO33PEHUS, O BKJIAJEC
POCCHICKHX | 3apyO0eKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OHOJIOTHH, () YHKITMOHATLHOW TPAMOTHOCTH YEJIOBEKA
JUISL PEIICHHS XKU3HEHHBIX 3a/1ad; YMEHUE PACKPBIBATh COJEpPKaHUE OMOJIOTHUYECKHMX TEPMHHOB M TIOHSTHM:
KU3Hb, KJIE€TKAa, OpraHu3M, Merabomu3M (0OMEH BeIIEeCTB U TMpeBpallleHHe SHEPruH), TOMEeocTa3s
(camoperynsinus), ypOBHEBas OpraHMU3aIUsl JKUBBIX CHCTEM, CAaMOBOCIPOHU3BEACHHE (PEMPOTYKIINSA),
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE; YMEHHUE M3JIaraTh OMOJIOTHYECKUE TEOpUU (KJIETOUHAas,
XpPOMOCOMHAsI, MYTAIlMOHHAsI, IIEHTpaJIbHAas J0TMa MOJEKyIsipHOW Ouosoruu), 3akonsl (. Mennmens, T.
Moprana, H. V. BaBunoBa) u ydeHus (0 meHTpax MHOr0OOpa3us U MPOUCXOXKACHUS KyIbTypHBIX pacTeHuit H.
. BaBuiioa), onpenensiTh TPaHMIlbl UX TPUMEHHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIaMHU HAyYHOTO MO3HAHUS B OMOJIOTUN: HAOJIIOICHUE U ONTUCAHUE KUBBIX CUCTEM,
MIPOIIECCOB U SIBJICHUM, OpraHU3aIvsl U MPOBEJACHUE OMOJIOTMYECKOTO DKCIIEPUMEHTA, BBIJABUKEHUE THUIIOTE3HI,
BBISIBIICHUE 3aBUCUMOCTH MEXIY HCCIECIYEeMbIMH BEJIWYMHAMHU, OOBSICHEHUE TMOJYyYEHHBIX pE3YJIbTaTOB,
WCTIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BHIBOJBI HA OCHOBAHUU TOJIYYE€HHBIX
pe3ybTaTOB; YMEHHME BBIJEIATh CYIIECTBEHHBIE MPHU3HAKH BHUPYCOB, KJIETOK TMPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTHU MPOIECCOB: OOMEHA BEIIECTB U MPEBPAIICHUS
SHEPruu B KJIETKE, (OTOCUHTE3a, JIACTUYECKOTO U DHEPreTHYecKoro oOMeHa, XeMOCUHTE3a, MUT03a, Meilo3a,
OTUIOZIOTBOPEHUS, PA3MHOKECHUS, MHIUBHUIYAJIHLHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);, YMEHHE MPUMEHSITh
MOJTYYCHHBIC 3HAHUS JJISI OOBSICHEHUS OMOJOTUYECKHX IMPOIIECCOB U SBICHWUM, JJIA TMPUHSATHS MPAKTUUECKUX
pelIeHuid B TIOBCETHEBHOM JKM3HHM C IIeNbI0 OOecredeHus: Oe30MacHOCTH CBOETO 370POBbsi U 3/I0POBBS
OKpYKAIOIIUX JIIOJIeH, COONIOJIGHHS HOPM TIPaMOTHOTO TMOBEICHUS B OKPYXaloIled MNPUPOJHON cpene,
MMOHMMAaHHE HEOOXOIUMOCTHU HCIIOJIb30BAaHUSl JOCTHMKCHUN COBPEMEHHON OMONOrMM W OMOTEXHOJOTHM s



paIMOHAFHOTO TIPUPOIOTIONB30BAHUS; YMEHHE pEllaTh AJIEMEHTApHBIE TEHETHYECKUE 3aJadyd Ha MOHO- H
JTUTHOPUIIHOE CKpEIIMBAaHUE, CIEIUIEHHOE HACJICJOBAaHKUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBaHUSI
JUTSL TIpEJICKa3aHusl HACIeIOBAHUS TPU3HAKOB Y OPraHM3MOB; YMEHHE BBITIOJIHATE JTA00PATOPHBIC M MPAKTHYCCKIE
paboThI, COOTIOIATE TIpaBuIIa Mpu padboTe ¢
y4eOHBIM U JTA0OPAaTOPHBIM OOOPYJAOBAHHEM; YMCHHE KpPUTHUYECCKH OICHUBATH M HMHTEPIPETUPOBATH
nHPOPMAIIHIO0 OUOJIOTHYECKOTO COJIePIKAHUS,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3IWYHBIX HCTOYHUKOB (CpeACTBAa MAacCOBOW HH(MOpMAIINH,
HAYYHOIIONYJISIPHBIE MAaTEPHUAJIbI), STUYECKUE ACIEKTHl COBPEMEHHBIX HCCIEAOBAHUN B OMOJOTUU, MEAHIIMHE,
OMOTEXHOJNIOTHH, YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUs, 0000IIas
OMOJIOTUYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIIOIh30BATh TIOHSATHIHBIN armapaTt OUOJIOTHH.
[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOTO peameTa «buonorus» é 11 knacce 001xcHbl ompai;camo:
c(hOpMHUPOBAHHOCTH 3HAHHI O MECTE W PO OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hopMHpOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHpPa U HAyYHOT'O MHPOBO33PEHHSI, O BKJIAJIE
POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, () YHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA
JUTSL pEIICHUS )KU3HEHHBIX 3a]1a9; YMEHHE PACKPBIBATH CO/ICPKAHIE OMOOTHIECKUX TEPMUHOB U TIOHATUIN: BUI,
TOTTYJISITIHSI, TeHO(MOHT, SBOTIOIHS, ABMKYIIHE CHIIBI ((haKTOPHI) IBOJIOLNH, IPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHME, IKOJOTHUECKHE (AKTOPBI, IKOCUCTEMA, MPOMYIICHTHI, KOHCYMEHTBI, PEIYICHTHI, IEMU
MUTaHUS, SKOJOTWYECKass MUpamMuaa, OMoreoleHo3, Ouocdepa; yMeHHE H3JIaratb OWOJIOTHYECKHUE TEOPHH
(aBomrormonHass teopus Y. [lapBuHA, CHHTETHYECKas TEOPHs 3BOJIONUH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactBa K. M. bopa, uepemoBaHus riaBHBIX HampaBieHUW ©u myTedl sBomonmu A. H.
CeseproBa, yuenusi o 6uochepe B. U. BepHaackoro), onpenensite rpaHUIbI UX NMPUMEHUMOCTH K YKHUBBIM
CHUCTeMaM; YMEHHUE BJIaJIETh METOJIaMU HAYYHOTO TO3HAHWS B OHMOJIOTMH: HAOJIOJCHUE W ONMUCAHUE >KUBBIX
CUCTEM, TPOIIECCOB W SIBJICHUH, OpraHHW3aIis W IMPOBEJICHHUE OMOJOTHYECKOr0 JKCIICPUMEHTA, BBIIBHKCHHE
TUIOTE3bI, BBIABICHUE 3aBHCHMOCTH MEXIy HWCCICAYEeMbIMH BEIIMYMHAMH, OOBSICHCHHE IOJYUYCHHBIX
PE3yJbTaTOB, UCTIOIL30BAHHBIX HAYYHBIX TMOHATHN, TCOPHHA M 3aKOHOB, YMCHHE J€JIaTh BBIBOABI HA OCHOBAHUHU
MOJTYYEHHBIX PE3yJIbTaTOB; YMEHHUE BBIJICIATH CYIICCTBCHHBIC MPU3HAKU CTPOCHHS OHOJIOTHYECKUX OOBEKTOB:
BHJIOB, TOIMYJISAIMNA, TPOJYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIICHO30B M 3KOCHCTEM, OCOOCHHOCTH
MIPOIIECCOB: HACJIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BU000pa30BaHus, MPUCTIOCOOICHHOCTH
OpPTraHW3MOB, JCUCTBUS KOJOTHYCCKUX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA BEIIECTB M IMOTOKA SHEPrUH B
IKOCHCTEMAaX, AHTPOIOTCHHBIX H3MEHEHMH B HSKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB U
OMOTEOXMMHUUECKUX IMKJIOB B OwWocdepe; YMEHHE TPUMEHSTH TONYYCHHBIC 3HAHHUS I OOBSICHCHHS
OHMOJIOTMYECKHX MTPOIECCOB U SBJICHHM, VISl IPUHATHS PAKTUICCKUX PEIICHUN B IOBCEIHEBHOW JKU3HU C LIEIBIO
obecrieueHHst 0€30IIACHOCTH CBOETO 3/I0POBbS M 37I0POBbSI OKPY)KAIOIIHX JIFOCH, COOTIOICHUS HOPM IPaMOTHOTO
MOBEJICHHSI B OKpYIKArOIIeH MPUPOIHON Cpeie, MOHMMaHUEe HEOOXOJUMOCTH HCIIOJNB30BAHMS JTOCTHIKCHUH
COBPEMEHHOM OMOJIOTHH JIJISl PAIlIOHAIBHOTO IPUPOAOTOIBE30BAHHS,
YMEHHE PEIIaTh JJIEMEHTAPHBIC OMOJIOTHUSCKUE 3aJa49H, COCTABIISATh CXEMBbI IIEPEHOCA BEIIECTB U
JHEPruu B dKocucTeMax (LN MUTAHUs); YMEHHUE BBIMOJHATH J1a00OpaTOpHBIC U TPAKTHYECKHE pPaboTHI,
coOIIoIaTh MpaBwiIa Mpu padboTe ¢
yu4eOHBIM U IJ1a0OpaTOpHBIM OOOPYIOBAaHHWEM; YMEHHE KpPUTHYECKH OIEHHUBATh M HHTEPIPETUPOBATH
UHPOPMAIIHIO OHOJIOTUIECKOTO COICPIKAHMS,
BKITIOYAOIYI0 TICEBJIOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HCTOYHHMKOB (CpEICTBA MAacCOBOW WH(OpMAINH,
HAYYHOTIOMYJISIPHBIE MaTepUalbl), pacCMaTpUBaTh TIIOOATBHBIE KOJOTHUYECKHE IMPOOJIEMBI COBPEMEHHOCTH,
(GbopMHpOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO; YMEHHE CO31aBaTh COOCTBEHHBIC MMChbMEHHBIC H
YCTHBIE COOOIIEeHUsI, 0000111ast OMOIOTUUECKYIO
UH(GOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh MOHATHIHBIN anmapaT OMOIOTHH.
TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

‘ KoJsinuecTBO 4acoB




Ne | HaumeHoBaHue paszesioB U| Bcero | KontposibHbie | [IpakTudyeckue | JeKTpoHHbIE (U POBHIE)
/1 reM NporpamMMbl paboThl paboThl o6pa3oBaTesibHblEe PECYPChI
1 |Buosiorus Kak Hayka 0 0.5 Bbu6bsiuoTteka JOK
https://m.edsoo.ru/7f41c292
2 |YKuBble CUCTEMBI U UX 0 0 Bu6aunoreka LJOK
opraHu3anus https://m.edsoo.ru/7f41c292
3 | XuMuUUYecKu# cocTaB U 1 1 Bu6aunoreka [JOK
CTpPOEHHE KJIEeTKU https://m.edsoo.ru/7f41c292
4 | )KusHe[eATeJbHOCTb 0 0 Bu6anoreka LIOK
KJIETKHU https://m.edsoo.ru/7f41c292
5 0 1 bubsunoreka LIOK
PasmHoxenue 1 https://m.edsoo.ru/7f41c292
MHAWBUJYa/IbHOE
pa3BUTHE OPraHHU3MOB
6 |HacnencTBeHHOCTh U 1 1.5 bubanoTteka LHIOK
U3MEHYUBOCTb https://m.edsoo.ru/7f41c292
OpPraHu3MoOB
7 |Cenekuusi OpraHU3MOB. 0 0 Bbu6suoTteka JOK
OcCHOBBI GUOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 |Pe3sepBHOe BpeMmsi 0 0 BubsaunoTteka LLIOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB 34 2 4
[10 TIPO'PAMME
11 KUIIACC
Ne HanmeHoBaHue KosinyecTBo 4yacoB JnekTpoHHbIE (UPPOBLIE)
n/n pas3zesioB U TeM Bcero IpakTHyecKue obpa3oBaTeJibHbIe peCypChl
porpaMMbl KoHTpoJIbHEIE paboThI
paboThI
1 JBOJIIOIIMOHHAs 9 0 1 bubaunoreka LIOK
6uoJiorus https://m.edsoo.ru/7f41cc74
2 9 1 0.5 bu6aunoreka LIOK
BosHukHOBeHuUE 1 https://m.edsoo.ru/7f41cc74
pa3BUTHE KU3HU HA
3emie
3 OpraHusmbl U 5 0 1 bubanoTeka [JOK
OKpy>Karoljas cpejia https://m.edsoo.ru/7f41cc74
4 Coob1ecTBa U 9 1 0
3KO0JIOTUYeCcKUe Bubaunoreka LIOK
CHUCTEeMbI https://m.edsoo.ru/7f41cc74
5 |Pe3epBHOe BpeMsi 2 0 0 bu6sanorteka LIOK
https://m.edsoo.ru/7f41cc74
Ne HanmeHoBaHue KosinyecTBo 4yacoB
n/m pas/ieJIoB U TeM Bcero [pakTHYeCKHe J1eKTpoHHbIe (1HdpOBEIe)
MpOrpaMMbl KoHTponbHbIe paGoTL! o6pa3oBaTesibHbIE PECYPCHI
paboThI
OBIIEE KOJIMYECTBO| 34 2 2.5
YACOB I10 [TPOTPAMME

INOYPOYHOE IINTAHUPOBAHHUE




10 KJIACC

Ne Tema ypoka KoJsinyecTBO yacoB Jara Jy1eKTpOoHHbIE U POBbIE
n/n Bcero| KoutposbHblie| [lpakTuyeckue| M3y4eHus | 06pa3oBaTe/IbHbIe PeCypChl
paboThI paboThI
1 |buoJiorus B 1 0 0 bubsunoreka LIOK
CUCTeMe HayK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 |MeTo/ bl NO3HAHUSA 1 0 0.5 bubanoTteka LHIOK
YKUBOU NPUPOBI. https://m.edsoo.ru/863e6122
[IpakTHyeckas
pa6ora Ne 1
«Hcronb3oBanue
Pas3/IMYHbIX
MEeTO/I0B NpPH
U3y4YeHUHU
O6MOJIOTUYECKUX
00'bEKTOB»
3 |buosoruyeckue 1 0 0 bubsunoreka LIOK
CHUCTEeMBbI, TPOIECChI https://m.edsoo.ru/863e6564
Y UX U3y4YeHUe
4 |Xumuyeckui coctaB| 1 0 0 bubanoTteka LHIOK
KJeTKU. Boga u https://m.edsoo.ru/863e674e
MUHepaJbHble COJIU
5 |Benku. CocTaB u 1 0 0 bubsnoreka LIOK
CTpoeHHe OeJIKOB https://m.edsoo.ru/863e6b72
6 |®epMeHTbI — 1 0 0.5 Bbubsiuorteka [JOK
6uoJIoTUYeCcKHe https://m.edsoo.ru/863e6b72
KaTaJIu3aTOopHI.
JlabopaTopHas
pabota Ne 1
«U3yyeHue
KaTaJIUTU4YeCKOU
AKTHUBHOCTHU
depMeHTOB (Ha
npuMepe aMuJiasbl
WJIM KaTaJ1a3bl)»
7 | YraeBogwl. JIunuabl 1 0 0 bubanoTteka IJOK
https://m.edsoo.ru/863e6870
8 |HykieuHoBbie 1 0 0 Bu6aunoreka LLOK
KUCI0ThL. ATD https://m.edsoo.ru/863e6d5c
9 |Hctopusa u MmeToAbl 1 1 0 Bbu6suoTteka JOK
U3y4eHUs KJIETKHU. https://m.edsoo.ru/863e6e88
KieTouHas Teopus
Ne Tema ypoka KosinyecTBO 4acoB Jara JNEeKTPOHHbIE LHPPOBbIE
n/m Bcero| KoutposbHble| [IpakTuueckue| U3Y1EHHA | o6pasoBaTe/ibHbIE peCypChl
paboThI paboThI




10

Kinetka kak
1leJIOCTHas JKUBas
cuctema

11 |CtpoeHue 0.5 Bubsunoteka LLIOK
3yKapUOTUYECKOHU https://m.edsoo.ru/863e6ff0
KJIETKH. https://m.edsoo.ru/863e716c
JlabopaTopHas
pa6oTa Ne 2
«N3yyenue
CTPOEHUS KJIETOK
pacTeHUH,

YKUBOTHBIX, TPUOOB
Y OaKTepuu noj
MUKPOCKOIIOM Ha
rOTOBBIX
MUKpoOTpenapaTax
Y X ONIHCaHHE»

12 |O6MeH BelllecTB 0 bubsnoreka LIOK
WJIK MeTab0JIN3M https://m.edsoo.ru/863e766¢

13 |®oTocuHTE3. 0 bubanoTteka LHIOK
XeMOCHUHTES3 https://m.edsoo.ru/863e7c¢98

14 |JHepreTuvyeckui 0 bubsiuoTteka JOK
oO6MeH https://m.edsoo.ru/863e7aae

15 |?Ku3HeHHBbIN LUK 0.5 bubanoTteka IIOK
KJ1eTKU. [leneHue https://m.edsoo.ru/863e7dc4
KJIETKUA. MUTO3.

JlabopaTopHas
pa6oTa Ne 3
«Habarwgenue
MUTO3a B KJIETKaX
KOHYHMKA KOpellKa
JIYKa Ha TOTOBBIX
MUKpOTpenapaTax»

16 |BuocuHTe3 6esKa. 0 bubanoTteka HIOK
Peaknus https://m.edsoo.ru/863e796e
MaTpPUYHOTO
CUHTe3a

17 |Tpancasauusa — 0 bubsnoreka LJOK
OUOCUHTE3 OesKa https://m.edsoo.ru/863e796e

18 |HekseTouyHble 0 bubanoTteka LIOK
bOopMbI )KU3HU — https://m.edsoo.ru/863e7540
BUPYChI

19 | ®opmbl 0 BbubsiuoTteka [JOK
Pa3MHOXKeHUs https://m.edsoo.ru/863e81b6
OpraHHW3MOB https://m.edsoo.ru/863e831e

20 |Meiio3 0 bubanoTteka [IOK

https://m.edsoo.ru/863e7f4a




21

Ob6pasoBaHue u
pa3BUTHE MOJIOBbIX

0.5

bubanoTteka LHIOK
https://m.edsoo.ru/863e81b6

Tema ypoka

KosanyecTBo 4yacoB

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHyeckue
paboThl

JlaTa
MU3y4YeHUs

JNeKTpoHHbIe [UPOBbIE
obpa3oBaTeJibHbIE PECYPChI

KJIETOK.
OmopoTBOpEHMe.
JlabopaTopHas
pa6orta Ne 4
«HU3yyenue
CTpPOEeHMUS M0JIOBBIX
KJIETOK Ha TOTOBbIX
MHUKpOIpenapaTax»

22

WupuBuAyanbHOE
pa3BUTHE
OpPraHvM3MOB

bubanoTteka IJOK
https://m.edsoo.ru/863e8436

23

['eHeTrKa — Hayka
0
HacJ1e[CTBEHHOCTH
Y U3MEHYUBOCTHU

bubanoTteka HIOK
https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJe0BaHUA
IIPHU3HAKOB.
MoHorubpuaHoe
CKpeljUBaHUe

bubanoTteka LIOK
https://m.edsoo.ru/863e8878

25

JAurubpuHoe
CKpellvBaHUE.
3aKoH
HEe3aBUCUMOTI0
Hacjae0BaHUs
IPHU3HAKOB

bubanoTteka IIOK
https://m.edsoo.ru/863e89a4

26

CuemnieHHOE
HacJieloBaHHe
PHU3HAKOB.
JlabopaTopHas
paboTta Ne 5
«N3yyenue
pe3y/bTaToB
MOHOTHOPUAHOTO U
JUTUOPUHOTO
CKpellUBaHUsA y
Jipo30duIIbl HA
rOTOBBIX
MHUKpOIpenapaTax»

0.5

bubanoTteka LIOK
https://m.edsoo.ru/863e8c60

27

'eHeTHKa MoJia.
HacnepnoBaHue
IIPU3HAKOB,
ClLleMJIEeHHBIX C
MoJIOM

bubanoTteka IJOK
https://m.edsoo.ru/863e8c60




28

M3MeHYUBOCTb.
HenacnencrBeHHas
VM3MEHYUBOCTb.
JlabopaTopHas
pa6oTta Ne 6.
H3y4yeHue

Bubsnoreka LIOK
https://m.edsoo.ru/863e8efe

Tema ypoka

KosanyecTBO 4yacoB

Bcero

KoHTpoJsibHBIE

paboThl

[IpakTHUUYecKue
paboThl

JaTta
U3y4yeHus

JneKTpoHHbIE U POBbIE
o6pasoBaTeibHbIE PECYPCHI

MO AU PUKALLMOHHOHU
M3MEHYUBOCTH,
OCTPOeHUE
BapHUaLMOHHOTO
psjau
BapUalMOHHOU
KpPHUBOM»

29

HacnencrBenHas
M3MEHYUBOCTb.
JlabopaTopHas
paboTta Ne 7.
«AHa/n3 MyTanun y
Jipo30dUbl HA
rOTOBbBIX
MHUKpOIpenapaTax»

bubauoTteka LIOK
https://m.edsoo.ru/863e8efe

30

'eHeTHKa Yesl0BeKa

Bbubaunoreka LIOK
https://m.edsoo.ru/863e8d78

31

Pe3epBHBIN ypOK.
006061IeHHE IO
TeMe

«HacsencTBeHHOCTD
1 UBMEHYHUBOCThb
OpraHU3MOB»

32

Ceneknus Kak
HayKa M nporiecc

bubaunoreka LIOK
https://m.edsoo.ru/863e9214

33

MeToabl U
JOCTHXKEeHUs
ceJIeKLIMU pacTeHUH
1 )KUBOTHBIX

bubaunoreka LIOK
https://m.edsoo.ru/863e9214

34

BuoTtexHosiorug Kak
0Tpac/ib
MPOM3BO/ICTBA

bubaunoreka LIOK
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

34

11 KUIIACC

Tema ypoka

KosinuecTBO 4Yacos




Bcero

KoHTpoJsibHBIE
paboThI

[IpakTHyeckue
paboThI

Jata
V3y4YeHUs

JJIeKTpOHHbIE U POBbIE
o6pa3oBaTe ibHble PECYPChI

JBOJIIOLIUS U
METO/Ibl eé
W3y4YeHUs

bubanoTteka [IOK
https://m.edsoo.ru/863ea20e

HcTopus pa3BuTus
npeJcTaBJieHU 06
3BOJIIOIIUHU

bubanoTteka [IOK
https://m.edsoo.ru/863e9570

Mukpo3BoJronua

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

[Tonysanusa Kak
3JieMeHTapHas
e/JMHHULA BUJIA U
3BOJIIOLUMU.
JlabopaTopHasi
pabora Ne 1
«CpaBHeHUE BU/IOB
o
MopdoI0rUIeCKOMY

KPUTEPHUIO»

0.5

bubanoTteka LIOK
https://m.edsoo.ru/863e99c6

JABUXKyLIHe CUIIbI
(saneMeHTapHbIE
dakTophI)
3BOJIIOLIMH

bubanoTteka LIOK
https://m.edsoo.ru/863e9da4

EcTecTBeHHBIN
0T6Op ¥ ero GopMnbl

bubsunoreka LIOK
https://m.edsoo.ru/863e9ed0

PesysibTaThl
3BOJIIOLUMU:
NPUCTIOCOOJEHHOCTD
OpraHHU3MOB U
BU/000pa30BaHUe.
JlabopaTopHas
pab6ota Ne 2
«OnucaHue
IpHUCIIOCO6JEHHOCTH
OopraHu3Ma U eé
OTHOCHUTEJIbHOTO
XapaKTepa»

0.5

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

HanpaBJsienus u
nyTH
MaKpO3BOJIIOLUU

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

HeobpaTumocTb
3BOJIIOLIUU

10

HcTopus KM3HU Ha
3eMJie M METO/Ibl eé
U3y4yeHust




11

'mnore3bl
MPOUCXOXKAEHUS
’>KHU3HU Ha 3eMJie

bubanoTteka LHIOK
https://m.edsoo.ru/863ea5a6

Tema ypoka

KoauyecTBo 4yacoB

Bcero

KoHTpoJIbHEBIE
paboThl

[IpakTHyeckue
paboThI

JaTta
M3y4YeHUs

JyeKTpOoHHbIE U POBbIE
o6pasoBaTesibHbIE PECYPCHI

12

Pa3BuTuHe XXHM3HU Ha
3emJie 110 3paM U
nepuosiam

0

0

bubanoTteka LHIOK
https://m.edsoo.ru/863eabbe

13

OcHOBHbIE 3TaMbl
3BOJIIOLIMU
pPacTUTENBHOIO U
»KUBOTHOTO MHUpa.
[IpakTHyeckas
pa6oTta Ne 1
«H3yyenune
MCKONIaeMbIX
OCTATKOB paCTeHUM
Y ’KUBOTHBIX B
KOJLJIEKIIUSIX»

0.5

bubanoTteka HIOK
https://m.edsoo.ru/863ea8bc

14

CoBpeMeHHas
cucrema
OpraHHUYecKoro
MHpa

bubanoTteka HOK
https://m.edsoo.ru/863ea48e

15

JBOJIIOLIMSA YesoBeKa
(aHTpomoreHes)

bubsunoreka LIOK
https://m.edsoo.ru/863eac2c

16

JABUXKyLIHe CUIIBI

(dbakTophbl)
aHTpoIoreHesa

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

17

OcHOBHBbIE CTaauHn
3BOJIIOIIMH YE€JIOBEKaA

18

YesioBeyeckue pacol
Y IPUPOJHbIE
ajlanTanuu
4yeJioBeKa

bubanoTteka LIOK
https://m.edsoo.ru/863eaea?2

19

Pe3epBHBIN YPOK.
060611eHUe 10 TEME
«Bo3HUKHOBeHUE U
pa3BUTHE KHU3HU HA
3emJie».
KoHTposibHasg
paboTa

20

JKO0JIOTUA KaK HayKa




21

Cpeabl obuTaHus U
3KO0JIOTUYECKUE
dakTophI

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

22

AbuoTudeckue
baKTopHI.
JlabopaTopHas
pa6oTta Ne 3.
«Mopddosioruyeckue
0COOEHHOCTHU
pacTeHuu U3
pa3HbIX MECT
0OUTaHUSA».

0.5

bubanoTteka LIOK
https://m.edsoo.ru/863eb10e

Tema ypoka

KosinyecTBO 4yacos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4yeHUs

JeKTpOHHbIE I POBbIE
o6pasoBaTeibHbIE PECYPCHI

JlabopaTopHas
pa6oTa N2 4.
«BausHue cBeTa Ha
POCT U pa3BUTHE
YepeHKOB KoJieyca»

23

BuoTtuuyeckue
baxTOopHI

Bubsnoreka LIOK
https://m.edsoo.ru/863eb348

24

JKoJIOTUYEeCKHEe
XapaKTePUCTUKU
NONYJIALUU.
[IpakTHyeckasa
pab6oTta Ne 2
«Ilogcuét
IJIOTHOCTH
NOMyJIALUN Pa3HbIX
BU/IOB PaCTEHUU»

0.5

25

CoobiiecTBa
OpraHM3MOB —
GUOLIEHO3

bubanoTteka IJOK
https://m.edsoo.ru/863eb46a

26

JKoJIoTU4YecKue
CUCTEMbI
(sxocucTeMnbl)

bubanoTteka IJOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBbIE
IoKasaTeJ
3KOCHUCTEMBIL.
JKoJIoOTUYeCKHe
NUpaMUJBbI.
CBoiicTBa
3KOCHCTEM.
Cykueccusa

bubanoTteka IJOK
https://m.edsoo.ru/863eb5fa




28 |llpuponnble 1 0 0

3KOCHCTEMBI

29 |AHTpoOIOTeHHbIe 1 0 0
3KOCHUCTEMBI

30 |[Pe3epBHBbIN YPOK. 1 1 0

060611eHHEe TEMbI
«Coobl1ecTBa U
3KOJIOTUYECKH e
CUCTEMBI».
KoHTposibHag
paboTa.

31 |Buocdepa — 1 0 0 BubsaunoTteka LLIOK
rjo6ajbHagd https://m.edsoo.ru/863ebb5e
3KOCUCTeMa 3eMJIU

32 |3aKOHOMEpPHOCTH 1 0 0 Bu6auoTeka [JOK
CylLleCTBOBaHHS https://m.edsoo.ru/863ebd16

6uocohepsbl

33 |YesioBe4yecTBO B 1 0 0
6uochepe 3emau

Ne Tema ypoka KosinyecTBO yacoB Jata JyeKTpOHHbIE U POBbIE
n/n Bcero| KonTpouibHble| [lpakTrdeckue A3y 1€HUA 0OpasoBaTeJbHbIE peCypChI
paboThI paboThI
34 |CocyiiecTBOBaHUE 1 0 0 Bu6aunoreka LLOK
NpUPOJbI U https://m.edsoo.ru/863ebale
YyeJioBeYecTBa
OBLIEE KOJIMYECTBO 34 2 2.5

YACOB I10 ITPO'PAMME




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJILHOM

INPOI'PAMMBI
10 KJIACC

Kon
NpoBepPsSieMOro

pe3yJabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTaThbl 0CBOCHUSA OCHOBHOI1

o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero 001ero 0opa3oBaHus

ChopMUpOBaHHOCTE 3HAHUI O MECTE M POJIA OUOJIOTHH B CHCTEME HAYIHOTO 3HAHUS

€CTeCTBCHHBIX MUPOBO33PCHHUS; HAYK, B (DOPMHPOBAHHUH O BKJIAJE POCCHHUCKUX COBPEMEHHOM U
3apyOeKHBIX €CTECTBEHHO yUE-HAYTHOWHBIX-OMOJIOTOB KapTHHEI B pa3BUTHE MHPa U

HAyIHOTO

Onostorny; QyHKIMOHATIHHOW TPaMOTHOCTH YeJIOBEKa ISl PEIICHNUS KU3HEHHBIX 33134 Y MCHHE
PacKpBIBaTh COAEep)KaHIE OMOJIOTMYECKUX TEPMHUHOB U TIOHSTHIL: KI3Hb, KICTKA,

OpTraHH3M; MeTa Oom3MypoBHeBast (OOMEH OpraHW3allisi  BEIECTB WOKHUBBIX
NpeBpa CHUCTEM,IICHHE SHEPrUH),CaMOBOCIIPOM3BE/IE  T'OMEOCTa3HHUE
(camoperysmsiuus),

(pempoaykiiusi), HacJIeACTBEHHOCTh, H3MEHYHUBOCTh, POCT M Pa3BUTHE
YMeHne u3naratb OHONOTHIeCKHe TEOPHH (KJISTOYHASI, XPOMOCOMHAS, MyTaI[HOHHAST), 3aKOHBI

(I'. Mennend, xkvueTypHbIx T. Moprana, pacrennii H. M. Basunosa) H.M. Basuiosa), U vu

HISIONPEAETATE (0 HEHTpaX I'paHu MHOT000Pa3HAIBl MX IPUMEHUMOCTH U TIPO-
HCXOXIEHUA K
JKABBIM CUCTEMaM

‘.YYMCHYIC BJIdACTE MCTOAdMHW HdyHHOI'O TIOSHAHIT B UNMOJIOTN MK ( HAUJITOACHNT 1 OITMCdH KT 7KNBBIX
CUCTEM, IPOLICCCOB U HBHCHHﬁ; OpraHu3anuys u NpoBCACHUC OHOJIOrHYECKOTO OKCIICpUMCHTA,
BBIABW)KCHHUEC THUIIOTE3bI; BBIABJICHUC 3aBUCHUMOCTH MEXKAY HCCICAYEMBIMH BCIMYMHAMHA
00BsICHEHHE TMOJIYY€HHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ " 3aKOHOB
YMCHUEC NCJaTh BbIBOJIbI HA OCHOBAHUU IOJYYCHHBIX DeSVJ'II)TaTOB)

MMHTO3a, M€

OJIHOKJIETOY
MIPEBPALICHUS SHEPTUU B KIIETKE, (POTOCHMHTE3a, ITACTHYECKOTO M YHEPreTUIEeCKOro 0OMEHa, XeMOCHHTE3a,

YMeHNe BBIICATH CYLIECTBEHHbIE IPU3HAKKM BHPYCOB, KJIETOK IPOKApUOT U 3YKAPHUOT,
[HBIX 1 MHOTOKJIETOYHBIX OPraHM3MOB; OCOOCHHOCTH IIPOIECCOB OOMEHa BEIIeCTB M 5

1038,, OINIOAOTBOPCHUS, PA3BMHOXKCHUSA, MHAUBUAYAJIbHOTO pa3BUTHUA OpraHni3mMa (OHTOFGHGS)

YMcTHIT TIPUMCHSITD TIOTYUCHHBIC SHAHTET VT OOGACHCHIST ONOJIOTHICCKUX ITPOICCCOB 1 AIBJICHNN
JJIA IPUHATHUA IPAKTHICCKUX peH.IeHI/Iﬁ B HOBCCHHCBHOﬁ KHU3HH B LCIIAX obecrieyeHus

0€e30IMacHOCTH TIOBEJEHUS CBOETO B 3I0OPOBBSIOKPYXAIOIIEH W 370pPOBbS  MPHPOIHON
OKPY)KAIOIUX Cpejie; JItoJiel, OHUMaHue COOMIONCHNUS He0O0 HOPMXOIUMOCTH I'paMOT- HOTId
WCTIOJIb30BAHUS JIOCTH)KEHUH COBPEMEHHOW OWOJIOTMHM W OMOTEXHOJIOTHH UIsl parMOHAILHOT]

IPUPOIOTIONB30BAHUS
YMeHue pelaTs 3JeMEeHTapHble TEHETUUECKUE 3a7jaull HA MOHO- ¥ JUTHOPUIHOE CKPELUBaHHE,

CHeHASHHOS. HacHedoRAHMe  — COCTARAITR CXeMEL MOHOEROBIIHOES
ot g r=ag o ) T 7 VOO IO P ATIOT

CKpClIIUBaHuA  JIA MPCACKa3aHUs HACJICAOBaHWA IPU3HAKOB Y OPraHu3MoOB

YMeHue BHITONHATE U 1a00paTOPHEIM JIA00paTOpPHBIE 000PYAOBAHAEM U IIPAKTHICCKUE
paboTeI, cOOTFOIATH MpaBUIIA PH PabOTe ¢ YICOHBIM

VYmenue KPUTHUYCCKU OLICHUBATHh U UHTCPIIPETUPOBATH I/IH(bOpMaHI/I}O OHOJIOTHYECKOTO

COACPIKaHUA,-TIOITYJIAPHBIC BKJIFOYAKOITYTO MaTepI/IaJ'IBI); NCEBAOHAYYHBIC OTHYCCKU(

3HAHUAACIIEKTHI U3 COBPEMEHHBLIXPA3INYHBIX HCTOUYHUKOB uccaenosanuii (CMU, B

HAY4YHO OMOJIOTHH, MEIUIIHE,
OMOTEXHOJIOTHUU
YMenne co3naBaTh COOCTBEHHBIE IIMCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001I[ast OMOJOrHIECKYIO



10 WHPOPMAIIUIO U3 HECKOJbKUX HCTOYHHUKOB, T'PAMOTHO HCIIOJNB30BATh MOHATHHHBIA ammapar
Ouonorun
11 KJIACC
Kon
NpoBepsIeMoro IIpoBepsiemble NpeAMeTHBIE Pe3yabTaThl 0CBOCHHSI OCHOBHOM
pe3yJjbTara o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero 0o1ero 00pa3oBaHus
ChopMUpOBaHHOCTD 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS

1 €CTECTBCHHBIX MUPOBO33PEHHUS; HAYK, B (DOPMHUPOBAHUH O BKJIAIE POCCHHUCKUX COBPEMEH HHOM
3apy0exK eCTCCTBCHHOHBIX YUEHBIX-HAyIHONH-0HOIOTOB KapTHHEI B Pa3BUTHE MUpA U
HAYYIHOTO
Onostorny; QyHKIMOHATIHHONW TPaMOTHOCTH YeJIOBEKa ISl PEIICHNUS KU3HEHHBIX 33134 Y MCHHE
PacCKpbIBaTh COACPIKAHNUC 6I/IOJ'IOFI/I‘IGCKI/IX TCPMHUHOB U HOHSTHH: BU, MOITYJIAIUA,

2 reHo(OH/I, HBOJIOLKUS,BIUI000pa3oBa JIBUXKYIIMEHUE, DKOJIOTUYECKHE CHIIBI  (
(ak(aKkTOphI, TOPHI) IKOCUCTEMA,IBOTIOIMH, MPOIYIICHTHI,IIPUCTIOCO0ICH KOHCYHOCTh-
OpraHu3MOB, MEHTBI, PEAYLICHTHI, [IETIH ITUTAHNS, SKOJIOTHYECKAst MUpaMuaa, ONOTEOICHO3,
UI’IU\/\’b\/Pu o IVI\.«HIIC YIoJiar (.ITYD U;IUHUF;I“}CCI\I’IC L\JUP}II’I ISBUHIUI_III\JDD&Z l\.«\}PI’IZ L. /_TIapB}IHaQ
CHUHTETHYECKAs

3 TEOPHs IBOJNIONWH), TIABHBIX 3aKOHBIHATIPABICHUH W 3aKOHOMEPHOCTH W ITyTEH SBOIIOIUH
(3apoasiieBoro A.H. Cesepuosa, cxoactsa yueHuss K.M.o 0uo cpepebapa,

Yepe0BaHusI
B.. BepHajackoro), onpeaensTh FPaHUIB UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM
VMeHue RIANETE MeTOIAMU HAVYHOTO MORHAHUY B OMOTOrUN (HAOTIONeHUEe U OTTUCAHUE KUREIX |

CHCTEM, TIPPIICCCOB U SABJICHUIT, OPTaHU3aLUs U IPOBEICHHUE OUOJIOTUIECKOTO IKCIIEPUMEHTA, 4 BBIIBIDKCHIC

THITOTE3bI; BBISBICHUE 3aBUCIMOCTH MEXKITy HICCIIeYeMBIMH BETNINHAMH,
00BSICHEHHE TIOTYYEHHBIX PE3yAbTAaTOB, CTIOJIF30BAHHBIX HAYYHBIX MOHSITHH, TEOPUH U 3aKOHOB]
YMEHUE CJIaTh BBIBOAbI HA OCHOBAHHHU MOJTYYE€HHBIX pe3y.]'[BTaTOB)

YMCHUC BBIICIBITH CyIICCTBCHHBIC TPHU3HAKNA CTPOCHWS ONOJIOTMICCKAX OOBCKTOB. BHIOB,
MOMYJISIIKE, TIPOMYIEHTOB, KOHCYMEHTOB, PEIyLCHTOB, OWOTCOIICHO30B M JKOCHCTEM;
0COOEHHOCTH TPOIIECCOB HACIIEICTBEHHON N3MEHIHUBOCTH, €CTECTBEHHOTO 0TOODA,

5 BUI000pa30BaHUsI, MPUCTIOCOOJICHHOCTH OPraHU3MOB, IEUCTBHS JKOJOTMYCCKUX (PAKTOPOB H3
OpraHU3MEI, IEPEHOCa BEIIECTB ¥ TIOTOKA YHEPTUHU B IKOCUCTEMAX, AHTPOIOTCHHBIX M3MCHCHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB i OMOTCOXUMHUYECKUX IIUKIIOB B Onocdepd

‘.Y, C SHAHTDT OO BGICHTHIDT OMTOJTOT T CCRY poT OB 1T 31B 50404
TUTSL TIPUHSATHUS IPAKTUYECKUX PEIICHHH B MOBCEIHEBHON JKU3HU B EIISIX 00CCTICUCHHUS

6 0E30MacCHOCTH TOBEICHUS CBOETO 3JI0POBBSIB  OKPY)Ka HIOMICH 370POBBS  MPHPOIHOY
OKPYXAIOIINX cpene; MOHUMAIONCH, HUEeCOOMIOACHU HEOOXOOMMOCTH HOPM T'PaMOTHOT(
UCTIOJIb30BAHUS TOCTH)KCHHH  COBPEMEHHOHM  OHOJIOrUu JUTSt pAaIMOHATEHOTO

TPUPOIOTIONE30BAHHSI

7 YMeHne SHepTUH penaTh B 9KOCHCTEMaX 3JIeMEHTapHbIE (enu OnOJIOTMIeCKUSTIHTAHN )
3aJ1a4H, COCTABISTH CXEMBbI IEPEHOCA BEIIECTB U

8 YMeHne BHITIONHATE U T1a00paTOpHBIM Ja00paTopHEIE 000PYAOBAHHEM H IPAKTHICCKIE
paboTeI, cOOTIONATH MpaBUIIa IPH PabOTe C YICOHBIM
YMCHUC KDUTUYCCKH OLUCHUBATh U MHTCPIIPDCTUPOBATH I/IHC‘pOpMaLlI/Il() OHNOJIOTUYCCKOI'O

9 COJIepPKAHIIS, -TIOMYIISIPHBIE BKITIOUAIOIIYIO MaTEPHAIIBI); TICEBIOHAYYHBIC PaCCMaTPUBATD 3HAHUS

rJ100ajlb U3 pa3IMYHbIXHBIE DKOJIOrHYECKHE HCTOYHUKOB MpoosieMbl (CMMU,



Hay4HO COBPEMEHHOCTH, GOPMHPOBATH O OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULIIIO
YMeHue co3aBaTh COOCTBEHHBIE IMCHbMEHHBIE U YCTHBIE COOOLIEHUs, 000011ast ONOIOTHYECKYIO

10 HHPOpPMAIMIO W3 HECKOJbKHX HCTOYHHUKOB, TPAMOTHO HCIOJIB30BaTh MOHSATHIHBIN ammapar

OHOJIOTUHU

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 buonorus xak Hayka
11 Buonorus — Hayka o xwuBoil npupozae. Ponp 6uonoruu B GOpMHUPOBAHUN COBPEMEHHON HAayIHON KapTHHBI
' Mupa. CucteMa OMOIOTHYECKUX HAyK
12 Mertonp! IO3HAHMS KUBOW TPUPOH! (HAOIIOICHNE, SKCIIEPUMEHT, OIMCaHUe, N3MEPEHUE, KIacCUPHUKAIIS,
MOJICJIMPOBAHNE, CTATUCTUIECKAst 00pabOTKa TaHHBIX)
2 JKuBBIC CHCTEMBI U X OpTaHU3ALINS
2.1 JKusbie cucteMsl (OMocHCcTEMBI) Kak TipeMeT u3ydeHus ouonorun. CBoiicTBa OMOCUCTEM H UX
paszHooOpasue
9 YpoBHH  oOpraHmzanud  OMOCHCTEM:  MOJEKYISIPHO-TCHETHYECKHUH, KJICTOYHBIH, OpraHU3MCHHBIN,
MOy ISIIIMOHHO-BUIOBOH, 9KOCUCTEMHEBIH, OHOChepHBIH
3 XUMHUUYECKHHA COCTAB M CTPOCHHUE KIETKU
XUMHUUYECKHH COCTAB KICTKU. XUMHIECCKUE AIIEMEHTBI: MAaKPOAJIEMEHTHI, MUKPO3JIeMEHTHL. Bona
3.1 MUHEpalbHbIC BellecTBa. DYHKIMH BOIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [lomnepxanue
0CMOTHYECKOT0 OanaHca
Benxu. CoctaB u cTpoeHHe OelKOB. AMHHOKHMCIIOTHI — MOHOMEpPHI OenkoB. HezaMeHuMble U 3aMEHHMBbIC
AMUHOKHUCIIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYphI OCIKOBOH MOJEKyNbl (IepBHYHASL,
39 BTOpPHYHAS, TPETUYHAS W UYETBEPTUUHAS CTPYKTypa). XWMHUECKHe CBOHcTBa OenkoB. buomormueckue
' (GyHKIUH OEJKOB.
depmentsl — Owornormueckue Kartanu3atopbl. CTpoeHne QepMeHTa: aKTUBHBIM IIEHTP, CyOcTpaTHas
cnermmpuaHocTh. KodepmenTsl. Buramunbtl. OTimdus (epMEHTOB OT HEOPraHMYECKHIX KaTalIn3aTOpPOB
VYrneBonpl: MOHOCaxapupl (TJIIOKO3a, prubo3a M Je30kcupubo03a), Aucaxapuabl (caxaposa, JaKTo3a) H
noJrcaxapuibl (Kpaxmal, TIMKOIeH, LeJIi0103a). buogorundeckne GpyHKIMY yTIEBOIOB.
3.3 Jlununer:  Tpurmunepuabl, crepounpl, ¢docomunuapl. [ 'uapopunsHO-THAPOGOOHBIE  CBOMCTBA.
Bronornyeckue Gpynxunu aunuaoB. CpaBHEHHE YITIEBOIOB, OCIKOB M JIMIHUIOB KaK HICTOYHUKOB SHEPTUU
3.4 Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEHMHOBBIX KHUCIOT. CTpoeHue u
' ¢yakmmu JIHK. Ctpoenue u pyakmmun PHK. AT®: ctpoenue u pyHKIUN
3.5 [uronorus — Hayka o kietke. Knetounas reopusi. MeToasl M3ydeHHS KIETOK
36 Knerka xak memoctHas >kuBas cuctema. OOmme Mpu3HAKM KIETOK: 3aMKHyTash HapyxXHas MeMOpaHa,
Mmoutekyiel JIHK kak reHeTHYecKui anmapar, CHCTeMa CHHTe3a Oelika
THIBI KIIETOK: dyKapHOTHUECKas U Ipokapruotudeckast. OcOOEHHOCTH CTPOSHHS TPOKAPHOTHIECKOH KIETKH.
3.7 Knerounast crenka Gaktepmii. CTpoeHHE JyKapHOTHIECKOW KieTKH. OCHOBHBIC OTIHYHS PAaCTHUTEIHHOM,
HUBOTHOM U rpUOHON KIETKU
IToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEeHKA, TJMKOKAJIHMKC, nX ¢(yHKumu. Ilmasmarmyeckas
MeMmOpaHa, e€ cBolicTBa u ¢yHKIH. LluTomnasma u e€ opranongsl. OtHOMEMOpaHHBIE OPTaHOUABI KIICTKH:
sHpomna3MaTrueckas ceth (OIIC), anmapaTt I'onabmxu, nu3ocomsl. I101yaBTOHOMHBIE OPTaHOUJIBI KIICTKH:
3.8 MHUTOXOHJIPUH, TUTACTHBI. [IpouMcXOoXIeHne MHUTOXOHAPUN W Tuiactua. Bunmel muactun. HememOpanHbie
OpPraHOWIBI KIICTKH: pUOOCOMBI, KJICTOYHBIH HEHTP, PECHUYKH, KT'YTUKA. DYHKIHH OPraHO UJI0B KIICTKH.
Bxmouenus
3.9 SAnpo — perymsaTopHbIi IeHTp KieTkn. CTpoeHHe smpa: suepHas 00070YKa, KapHOIUIa3Ma, XpOMAaTHH,
SIIPBITIKO. XPOMOCOMBI
3.10 TpancTOpT BeIIEeCTB B KJIETKE
4 KuzuenesTeabHOCTh KIETKU




4.1

OOMeH BemiecTB, WIM MeTaboIM3M. AccUMWIANMS  (MIACTUYECKUH OOMEH) W JTUCCUMMIISAIHS
(oHepreTHuecKkuii 0OMEH) — JBE CTOPOHBI €IMHOTO Mpolecca Merabonm3ma. TUmbl OOMEHa BEIECTB:
aBTOTPO(MHBIN U TeTEPOTPOPHBIIA.

Posb Q)epMCHTOB B 00MeHe BCHICCTB W MPEBPALICHNN SHCPIrUr B KIICTKE

4.2

®dorocunTte3. CperoBass W TemHOBas (asbl (ortocuHTe3a. Peakiuu (otocunre3a. DPpdHeKTHBHOCTD
(dotocuHTe3a. 3HaUCHUE (POTOCHHTE3a IS KU3HU Ha 3emie. BiusHue yciaoBuid cpelbl Ha OTOCHHTE3 U
CIOCOOBI MOBBIIICHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHU.

XemocuHTe3. XeMOCHHTE3UPYIONIHE OaKTepUH. 3HAUCHHE X EMOCUHTE3a IS )KU3HU Ha 3eMIie

43

DHepreTUYecKuil 0OMEH B KIIeTKe. PaciierieHue BEIIeCTB, BBIICICHHEC W aKKyMYJIHPOBAaHUE SHEPTUHU B
KJIeTKe. DTanbl SHepreTudeckoro oomMeHa. [ nmukonms. Bpoxxenne u ero Buibl. KncnopoHoe okucieHue, Win
KIJIETOYHOE JbixaHue. I(h(HEeKTUBHOCTD SHEPTeTUIECKOTO OOMEHa

4.4

Peaknmun MmatpuaHoro cuHTe3a. ['eHetnyeckast uapopmanus u JIHK. Peanuzanus reHeTndeckoit nHGopMaImu
B KJIeTKE. I'eHeTuuecKuii KoJl ¥ ero CBOWCTBa. Tpanckpunuusa — Matpuusbii cunre3 PHK.

Tpancsiius — 6uocuuTe3 Oenka. Konuporanue aMuHOKHCIOT. Postk prOocoM B OHocHHTE3e Oelka

Kon

4.5

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

Hexnetounsie Gopmbl sxu3Hu — BUpYChl. MicTopus oTkpbiTHs BupycoB (JI.M. MBanoBckuit). OcoOeHHOCTH
CTPOCHUS M >KH3HEAEATCIHHOCTH BUPYCOB. bakrepmodaru. Bomesnu pacTeHWid, KUBOTHBIX W YENIOBEKa,
BEI3BIBAacMEIC BHpycaMu. Bupyc nmmyHoaedumnmra genoseka (BUY) — Bo30yaurens CIINla. [Ipodmraktuka
pacrpoCTpaHeHNs BUPYCHBIX 3200 IeBaHUI

PasmHOXeHue 1 WHAWBUAYAJIbHOC pa3BUTUEC OPTaHU3MOB

5.1

Knerounsrii nmki, wim KU3HEHHBIM mUKN kieTku. WMuTepdasza m mwmros. Ilpomecchl, mpoTekaromue B
unTepdaze. Permmkanust — peakuus matpuuHoro cuate3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Ha0OP
— KapuoTHIL. JIUIUIOMAHBIN U rarionIHBIA XpOMOCOMHBIE HaOOphl. XpomaTuasl. LluTonoruyeckue OCHOBBI
Pa3MHOKEHUSI U MHIMBUAYAJIBHOTO PAa3BUTUS OPraHU3MOB.

Henenne xnerku — muto3. Craaumu muto3a. [Iporiecchl, MPOUCXOAIINE HA Pa3HBIX CTAIUsIX MHUTO3a.
Buonornyeckuit cMbIic MUTO3a

5.2

@opMbI pa3MHOKEHUS OPTaHU3MOB: O€CTI0JI0e U N0JI0BOE. BHbI 6econoro pasMHOXKEHU: IJICHUE HAIBOE,
MOYKOBAHUE OIHO- U MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTHBHOE pa3MHOXKeHHE. McKyccTBeHHOE
KJIOHUPOBAHUE OPTaHU3MOB, €I0 3HAYECHUE UL CEICKLIUU

53

[TonmoBoe pa3MHOXKEHHUE, €T0 OTIAMIHSA OT OECIIONOTO.
Meiio3. Craguu meitoza. [Ipoueccsl, npoucxosiue Ha cTaausax Meiiosa. [loBegenne xpoMocoM B Meiiose.

KpOCCI/IHFOBep. buonorudyeckuii CMbICI U 3HaUY€HUE Meio3a

54

'ameToreHe3 — mporecc 00pa30BaHUs MOJOBBIX KJIETOK y YKUBOTHBIX. I10JIOBBIE >Keje3bl: CEMEHHUKH U
ssuyHUKU. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30u/, SIHIeKIeTKa) — CIepMaToreHe3
u ooreHes. OcOOEHHOCTH CTPOSHUS SIMIIEKIIETOK U criepMaTo3ouioB. OmnonorBopenue. [lapreHoreHes

5.5

WnauBunyanbHoe  pasButue  (OHTOreHe3). OMOpPHOHAIbHOE  pa3BUTHE  (OMOpPHOTEHE3).  DTallbl
SMOPHOHAIBHOIO PAa3BUTHSA Yy MO3BOHOYHBIX JKMBOTHBIX: [POOJICHHE, TacTPYJSLUs, OpPraHOTeHE3.
[TocTamOpHoOHaIbHOE pa3BUTHE. THIBI TIOCTIMOPHOHATIBHOTO Pa3BUTHS: TIPSIMOE, HETIPsIMOE (JTMYHHOYHOE).
BrustHue cpefpl Ha pa3BUTHE OPraHU3MOB; (JaKTOPBI, CIIOCOOHBIC BRI3BIBATH BPOXKIEHHBIC YPOJICTBA.
Pocr u pa3Butre pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOSHHUE CEMEHH, CTa (K Pa3BUTHS

HaCJ'IC,Z[CTBCHHOCTL 1 USMCHYUBOCTHb OPTraHU3MOB

6.1

[Ipenmet u 3a7aun reHeTHKH. VIcTOprs pa3BUTHS TeHETHKU. BKIaj pocCHHCKUX W 3apyOeKHBIX YUEHBIX B
pa3BuTHE TCHETHKH. Mertos TCHETHKH (TnOpHUIOTOTUIECKHUH, OUTOTCHETHICCKUH,
MOJIEKYJIIpHOTeHeTHUeCKUi). OCHOBHBIE FeHETUYECKHE MOHATHUS. | eHeTn4eckast CHMBOJIMKA, UCII0JIb3yeMast
B CXE€Max CKpEIlMBaHUI

6.2

3aKOHOMEPHOCTH HaclleI0BaHMs IPH3HAKOB, ycTaHoBIeHHbIE ['. MeHnenem. MoHOTHOpHTHOE CKpeIiBaHuUE.
3akoH enuHOOOpa3ust THMOPHIOB MEPBOTO MOKOJEHHS. IIpaBmiio HOMUHHPOBAaHHSA. 3aKOH PACIICTUICHUS
MPU3HAKOB. | UmoTe3a uncToTsl raMeT. [1oHOE 1 HEMOTHOE JOMHUHUPOBAHHUE.

JurubpuaHoe ckpermyBaHye. 3aKOH HE3aBHCHUMOTO HAcJeOBaHMUS NPHU3HAKOB. LluToreHeTHYEeCKHEe OCHOBEI
JUTHOPUITHOTO  CKpelIMBaHMA. AHalM3MpYyIollee CKpeniuBaHue. lIcnonp3oBaHHE —aHAJIM3UPYIOLIETO
CKpEIIMBAHUS JJIsI OTIPE/ICIICHUs] TeHOTHUIa 0COOH




6.3

CuersieHHOEe HaclenoBaHue Npu3HakoB. Padora T. MopraHa 1o CHEIUIEHHOMY HACTCIOBAaHHIO TEHOB.
Hapymenne cuensieHus T€HOB B Pe3ylbTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS HACIEICTBEHHOCTH.
I'eneTnueckue KapThl.

leneTtnka mona. XpoMOCOMHOE OTpPEENCHHE MoJIa. AyTOCOMBI M TIOJIOBBIE XpOMOCOMBI. ['oMorameTHsie 1
reTeporamMeTHBIC OpraHu3Mel. HacnemoBanue mpru3HAKOB, CIEIUICHHBIX C TIOJIOM

6.4

N3meHunBOCTh. BHIOpl W3MEHYMBOCTH: HEHACICICTBCHHAas W HacJe[ACTBeHHas. Posb cpeapl B
HEHACJICJICTBCHHOW M3MEHUMBOCTH. XapaKTePUCTHKA MOIU(PHUKAIIMOHHOW M3MEHYMBOCTH. BaprannoHHBIH
psAn u BapuannoHHas kpuBasi. Hopma peaknun npu3Haka. KomndecTBeHHbBIE U KAaUeCTBEHHBIE PU3HAKU M UX
HOpMa peakiun. CBOHCTBa MOAU(DUKAIIMOHHOW H3MEHYHBOCTU

6.5

HacnencrBenHast, Wim reHOTUIIMYECKas, ©3SMEHYNBOCTh. KoMOMHATHBHAS I3MEHYMBOCTH. Meiio3 1 11oJ1oBoH
IpOIIECC — OCHOBa KOMOMHATHMBHOM M3MEHUMBOCTH. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukarus
MyTaluii: TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ IpU4KHBI MyTanuil. MyTareHHsle (hakTOpbl. 3aKOH
TOMOJIOTHYECKUX PSZIOB B HacjencTBeHHoM namenunBoctu H.M. BaBunosa

6.6

lenetnka yenoseka. Kapuotum uenoBeka. OCHOBHBIE METOIbl T€HETHKHM YEJIOBEKA: TE€HEATOTHYECKHM,
OJIM3HEIOBBIN, [MTOTCHETHYCCKHMA, OHOXMMHUYECKUH, MOJIEKYJIsIpHO-TeHeTHueckni. CoBpeMEeHHOE
omnpeneyieHre TeHOTUIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUITUPOBAHKUE, B TOM YHCIE C MOMOIIBIO
[II1P-ananu3a. HacimencTBeHuble 3a00/CBaHUs 4YeIOBEKA: T'€HHbIE 0OJIe3HM, 0O0JI€3HH C HACIIEICTBEHHOM
MPEIPaCIONIOKECHHOCTHI0, XPOMOCOMHBIE 0oste3Hr. COMAaTHYECKUE W TeHEPATHBHBIC MyTalyu. [IpHHITUITET
3I0pOBOr0 00pa3a JKW3HU, JUATHOCTUKH, NPOPUIAKTHKA U JICYCHUS TEHETHYECKHUX OOJe3HEH.
MenukoreHeTH4ecKoe KOHCYJIbTHpPOBaHUE. 3HAUYCHHE MEOUIMHCKON TeHETHKHM B TMPEJOTBPAICHUH U
JICYEHNH T'eHETHYECKHX 3a00JIeBaHNi YeI0BEKA

Cenexiust opraHu3mMoB. OCHOBBI OHOTEXHOJIOTHH

7.1

CenekIus Kak HayKa U MpoIiecc. 3apoKIeHHe CelNeKInn 1 foMecTukanus. Yuenrne H.M. BapunoBa o nentpax
MIPOUCXOXKICHUSI I MHOTOO0OPa3usl KYJIbTYPHBIX pacTeHUi. [{eHTphl MPONUCXOXKICHHS JOMAITHHX YKUBOTHBIX.

Copr, nopoza, mramm

Kon

YHCTHI
rubpuy]

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

CoBpeMeHHBIE METOMBI CeNeKIMK. MacCcOoBBI M HHIUBUAYAIbHBIA OTOOPHI B CEIIEKIIMU PACTCHHHA U

XKHUBOTHBIX. O1eHKa SKCTephepa. biuskopoacTBeHHOE CKpermyBanue — MHOpUAUHT. Yucrtas muaus. 7.2 CKkpeniuBaHue

L nuHMid. [eteposuc, wnu tubpuaHas cuia. HepojcTBeHHoe ckpemuBaHue — ayTOpuauHr. OTnanéHHas
n3anus U e€ ycrnexu. VMICKyCCTBEHHBIM MyTareHe3 M MOJY4eHHE MNOJIMIUIOWAOB. JIOCTIKEHHS CENeKIUH

pacTeH

73 uf

11, JRKHBOTHBEIX T MAKPOOPI dHA3MOB
BroTtexHOMOTHs KaK OTpacib MPOU3BOJCTBA. | eHHas WHKeHepUs. DTarnbl co3/anus pekomOonHanTHoH JJHK

bIC

PAHCTCHHBIX paCTCHHﬁ. OpraHn3MoOB. KJ'IOHI/IpOBaHI/Ie Knetounas BBICOKOIIPOAYKTUBHBIX WHXKCHCPUA. Knerous

CCJIbCKOXO03AMCTBCHHBIX KYJIbTYPhI. MI/IKI)OKJ'IOH&J'II)HOG OpraHu3MoB.

pa3MHOXEHHE

DKOoJIOrHYeCKre U ATHYeCKUe MpoosieMbl. MO — reHeTHYeCKU MOAM(DHIIMPOBAHHBIC OPTraHU3MBI



11 KJIACC
Kon

1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOIIOIMOHHAS OUOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MEeCTO B OMOJIOTHH.

CBUIETENLCTBA  JBOMIONMU.  IlaJ€OHTOJIOTHMYECKHE:  IIOCIEAOBATEILHOCTh  IOSIBJICHHS  BHIOB B
MAJICOHTOIOTHYECKON JICTOMHCH, repexoansie Gopmbl. bruoreorpadudeckue: cXoACTBO U pasandre GpayH u
GyIop MaTepHKOB M OCTPOBOB. DMOPHOJIOTHUECKHE: CXOACTBA W DPAa3IUUYUs SMOPHOHOB DPa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHBIC, PYIUMEHTApHBIC OpTaHbl,
aTaBU3MBI. MOJIEKYISIPHO-OMOXUMHYIECKUE: CXOACTBO MEXAaHH3MOB HACJCACTBCHHOCTH K OCHOBHBIX
METa00IMIECKHX MYTEeH Y BCEX OPraHU3MOB

1.2

OpomononHas Teopusi Y. [lapBuna. IIpennochUIKK BO3HHUKHOBCHHS JapBHHU3MA. JIBIDKYIIHE CHIIBI
SBOJIFOIIMHU BUJIOB 110 JlapBUHY (M30BITOYHOE pa3MHOKEHHE TIPH OTPAHUUSHHOCTH PECYPCOB, HEOPEACIEHHAS
W3MEHYMBOCTh, 0OpH0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIH 0TOOD)

1.3

Cunretnueckas Teopust 3pomonun (CTD) u ocHOBHBIE € moJyioxeHuss. MukposBosrorus. [lomymsmus kak
€IMHHIA BUIA U BOJIOIIUH

1.4

JBrmxymme cunbl ((hakTopsl) SBOJIONUN BUAOB B MpUpojae. MyTalMOHHBIA MpoIecC U KOMOWHATHBHAS
HU3MEHYUBOCTb. [1OMyNIAIMOHHBIE BOJHBI U Apeti¢ reHoB. M3omsiuus u murpanus. EcTecTBeHHBIH 0TOOpP —
HanpaBIsOMUH (pakTop sBoIrOIMH. DOPMBI €CTECTBEHHOTO O0TOOpA.

[pucnocobIeHHOCTh OPraHU3MOB KaK Pe3yabTaT 3BONMOIHMU. [IpuMepsl MPUCHIOCOOIEHHH Y OpraHU3MOB.
Apomopdo3bl 1 HAMOAAANTALHH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (OPMBI BUI000pa30BaHusl: reorpaduieckoe,
9KOJIOTHYECKOE

1.5

Makpossosmoruss. DopMmbl  IBONIOIHMK:  (BHICTHYECKAsA, IUBEPITCHTHAS, KOHBEPICHTHAS, MapajuleibHasl.
HeoOpatumocTs 3BOIOIH

Bo3nukHOBeHUE U pa3BUTHE KU3HU Ha 3eMJIe

2.1

J:[OHay‘lH])Ie Hpe}lCTaBJ’ICHI/Iﬂ (0] 3apO)K£[eHl/II/I JKU3HU. Haquble TUIIOTE3bI BOBHUKHOBCHUA KU3HU HaA 36MJ’IC:
a0MoOTeHe3 W IMaHCIepMHUs. XHUMHYECKasi dBOJIOIHUSA. DKCIIEPUMEHTAIBHOE IMOJITBEPKACHUE XUMHUUSCKOU
sBoynonni. HavanbHele 3Tambl Ouosiormdeckoit spomtoruu. ['mmoresa PHK-mupa. TlepBble KieTkH W UX
sBosroIusl. DopMupoBaHNE OCHOBHBIX TPYIIIT KUBBIX OPTaHU3MOB

2.2

Pazeutne xu3HM Ha 3emiue mo spam U nepuojaMm. Kartapxeill. Apxelckas U NpoOTEpO30icKas 3pbl.
[Maneozoiickast spa u e€ TEepUOJBl: KEMOpPUHCKWH, OpPJOBUKCKWH, CHUIYPUHCKWH, JIE€BOHCKHIA,
KaMEHHOYT OJIBHBIN, TIEpMCKUI. Me3030iicKas 3pa U €€ Iepuobl: TPUACOBBIH, IOPCKUM, MEJIOBOM.
Kaitno3zoiickas spa 1 €€ mepro/ipl: MaaeoreHOBBIN, HEOTEHOBBIN, aHTPOTIOTEHOBBIN. XapaKTEPUCTHKA KINMaTa
U Fe0JI0rM4YecKuX mporeccoB. OCHOBHBIE ATAIBI 3BOJIIOIMH PACTUTEIILHOTO U SKUBOTHOT'O MHUpA.

Apomopdo3Bl y pacTeHHU U )KUBOTHEIX. [losiBIIeHHE, pacIBET M BEIMUPAHHE TPYIII )KUBBIX OPTaHU3MOB

23

Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3Bosouu. OCHOBHBIE CUCTEMAaTUYECKUE MPYIIbI OPIaHU3MOB

24

DBoMOLMS YeJIOBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3BUTHe NpeNCTaBICHHUM O MPOUCXOXKJIEHUH YeJIOBEKa.
Metonsl W3ydeHHs aHTpororeHe3a. CXONCTBa W Pas3iH4Msl YEJIOBEKA W IKUBOTHHIX. CHCTEMaTHUECKOE
MOJIOKEHHUE YETIOBEKA.

JBrmxyrme cuitel ((hakTopsl) aHTporioreHes3a. HacneacTBeHHass I3MEHYMBOCTh M €CTECTBEHHBIN O0TOOD.

OO61ecTBEHHBIH 00pa3 JKU3HH, U3TOTOBICHHUE OPYIUii Tpy/a, MBIIIJICHUE, PEYb

2.5

OCHOBHBIE CTaJUHd W BETBU OHBOJIOIMHM YEJIOBEKa: aBCTPAJIONUTEKH, YenoBek ymenslid, YesaoBek
npsMoxoasimnid, YenoBek HeaHaepTanbckuil, YenoBek pazymHblid. Haxonku HCKOMAEMBIX OCTAaHKOB, BpEMS
CYIIIECTBOBaHUS, 00J1aCTh PACIIPOCTPaHEHHS, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 )KU3HH, OPYAHS

2.6

UYenoseueckre pachl. OCHOBHbIE OOJIBILINE PAChl: €BPOIECOHIHAS (€Bpasuiickas), HErpo-aBCTPaJOHIHAs
(3KBaTOpHAJIbHAS ), MOHTOJIOMIHAS (23HATCKO-aMepHUKaHCKast). UepThl MPHUCIIOCOOICHHOCTH MPECTaBUTEICH
YeJI0BEYECKHUX Pac K YCIOBHSIM cyliecTBOBaHus. EMUHCTBO yenoBeueckux pac. Kpuruka pacuzma

OpranusMbl U OKpyXKarolas cpeaa

3.1

DKO0JIOTHSI KaK HayKa. 3a/1a4u U pa3/esibl SKOJOTMH. MeTOo bl 3KOJIOTMYECKUX UCCIIEI0BAHUI. DKOJIOTUIECKOE
MupoBo33peHue. Cpeapl  OOWTaHHWS ~ OPraHWU3MOB:  BOJHAs, HA3eMHO-BO3IYIIHAs, IIOYBCHHA,
BHYTPHOPTaHU3MEHHAs

32

Okonoruyeckue (akrtopel. Kiaccupukaius SKOJIOTHYSCKUX (PAKTOPOB: aOWOTHYECKHe, OMOTHYECKHE M
aHTpoIoreHHbIe. [lelicTBHE SKOIOTHUeCKIX (PAKTOPOB Ha OPTaHU3MBI

33

Abnorndeckne GakTOpbl: CBET, TEMIIepaTypa, BlaxkxHocTs. @oroneproansm. [Ipucrocobnenns Opranu3MoB K
JIEVCTBHIO aOMOTHYECKMX (PaKTOPOB. brosornaeckue puTMsl




BuoTtnueckue ¢axkTopbl. Busibl OMOTHUECKHUX B3aUMOJICHCTBYIA: KOHKYPEHIIHS, XUIITHUYESCTBO, MAPa3UTU3M,

34 MYTyaJIi3M, KOMMEHCAN3M (HaXJICOHNYeCTBO, KBApPTHPAHTCTBO), aMEHCAIU3M, HEUTpaM3M. 3HaucHHE
OMOTHYECKUX B3aUMOJICHCTBUH IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

35 DKOIIOTMYEeCKIE XapaKTePUCTUKH NOMyin. OCHOBHBIE ITOKA3aTENH MTOITYIISINHN: YHCICHHOCT, ITIOTHOCTE,

’ POXKIIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpaIws. JiHAMUKA YHCICHHOCTH HOMYILIIAA U €€ peryIIsIus
4. Coo0lmiecTBa U 3KOJIOTUIECKUE CHCTEMBI
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
4.1 CoobrmrecTBo Bujpl opraHu3MOB-JOMHUHAHTEL. — OHOIeH03. CBsizn B CTPYKTyphl OHOIIEHO3e OHOIIEHO3a:

BHUJIOBas1, IPOCTPAHCTBEHHAS, Tpopryeckas (THIeBas).

OKOCH(|
OKOCHC]

Dkojoruyeckue cuctembl (dKocuctembl). [lonarue o6 skocucteme u OuoreoneHose. DyHKIMOHAIBHBIE

KOMIIOMCHTBI 9KOCHUCTEMBI: MPOAYHCHTbI, KOHCYMCHTDI, PEAYLCHTHI. prrOBOpOT BCLICCTB U IMOTOK 3HEPIrUU 42 B

reme. Tpoduueckue (THIEBbIE) YPOBHH dKocucTeMbl. IlummeBbie mermd W ceTr. OCHOBHBIE TMOKa3aTeH
reMbl: OroMacca, IPOMYKIHS. DKOJIOTHISCKUE MUPaMUIbL: TPOYKIINK, YUCIEHHOCTH, Onomacchl. CBOHCTBA

IKOCHU(

LCM. YCTOMHHNBOCTD, CAMODPCI YL, PASBUTHC. CyKuCL&l/l}l
[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOTO WU IIUPOKOJUCTBEHHOTO Jieca.
AHTPOTIOTCHHBIE YKOCHCTEMBI. ATPO3IKOCUCTEMBI. Y pOOIKOCHCTEMBI. bronornyeckoe u Xo3siicTBeHHOE 4.3

3HA4YCHME arpO3KOCUCTEM U yp603KOCI/ICTeM.

Buopasnoobpasue kak pakTop yeToHunBocTH dKocucTeM. CoxpaHeHre OHOIOTHYECKOro PasHO0o0pasys Ha

4-4

3emiie
VYuenue B.U. BepHaackoro o 6uocdepe. ['panuiisl, cocta u cTpykTypa 6uochepsl. XKuBoe BelecTBO U €ro

o

=T

QO

KOCHUCTEMBI

= p: NN TaY =4 I 2 N =4
_yﬂl\].l,l/lll. D UKAU\/\PUIJ\/. UVUULVIITIULV TYT 1\1})’1 UDUPULDI UXlUU\iIUl}Dl DUINUVUITID NAN TJIUUAQJIDITUTYT YT UXTUTI VUATYTIVIYTTTUUVINKT
JluHaMHu4ecKoe IHMKITBI AJIEMEHTOB paBHOBecHe (Yriieposa, U oOpaTHas a30Ta).
CBSI3b

3oHanpHOCTH OroCchepbl. OCHOBHBIE OMOMBI CYIIH

b

UYenoseuecTBo B Onocdepe 3emirn. AHTpONIOTeHHBIE n3MeHeHHs B Ouocdepe. ['obaIbHbIe KOIOTHYECKUS

4.5 poOIIeMEl. paroHaIFHOTO  YIPABICHHUS IPHUPOTHBIME PECYPCaMU M UX HCIIOJIb30BaHue. JloCTHKEeHUS OHOJIOTHI

OcHoBa

Y OXpaHa IpUPO/IbI



YYEBHO-METOJNYECKOE OBECIIEYEHME OEPA30BATEJBLHOI'O
MPOLIECCA

buonorwus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u ap.; [lox penakuueii [laceunuka B.B.
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA
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1. O6mas 6uomnorus. bazoselit ypoBens. 10-11 kiacc. Metoanueckoe nocodue . aBTOPHI:
[Naceunuk Bnagumup BacunweBuy, llIBenos ['1e6 ['ennaapeBud,

2. buonorus. [Toypounsie pazpadotku. 10-11 knaccel. basoBsiii ypoBens. [loa pen.
[Taceunuk B. B. [locoOus njst yaurtesneit 1 METOIUCTOB

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
Bu6moreka [TOK https://m.edsoo.ru/863ebale\
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