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1. ITosicHuTeabLHAS 3alIMCKA.

1.1. HopMaTHBHO-paBOBbIE JOKYMEHTbI, HA OCHOBAHMH KOTOPLIX pa3padoTaHa
pabouasi nporpamma

Pabouas mporpamMma o 6uosioruu pazpaboTaHa Ha OCHOBE:

1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepany.
2. DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro 00IIero

o0pa3oBaHMs, YTBEpXKIECHHOTO IpHKa3oM MuHuCTepcTBa o0Opa3oBaHusi U Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 (manee — PI'OC cpeanero odiero oopazoBanus).

3. [Ipukaza MwunuctepcrBa npocsemnieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHum3ani W OCYLIECTBICHHS OOpPa30BaTENbHOW JAEATEIBHOCTH I10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MpOrpaMmMaM - 00pa30BaTENbHBIM IPOrpaMMaM HAYaJIbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPEHEro 00LIET0 0OPAa30BaAHUS.

4, [Tpukaza MunucTepcTBa npocpenieHus Poccuiickoit @enepamnuu ot 22 urons 2026
r. N 436 «O0 yTBepx)aeHUN (eaepaTbHOrO MEPeyHsl yUeOHNKOB, JOMYIICHHBIX K UCIOJIb30BAHUIO
OpU pealu3alii HMMEIOIIUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTelbHBIX MpPOrpamMm
HA4yaJbHOrO OOILEro, OCHOBHOIO OOIIEro, cpeaHero oouero oOpa3oBaHMsI OpraHU3alUsIMHU,
OCYUIECTBISIOIMMU  00pa30BaTEIbHYIO JIEATENbHOCTh, M YCTAHOBJICHHUH MPEAETHHOTO CpOKa
UCTIOJIb30BaHUSI HMCKIIOYCHHBIX YYEOHHKOB W pa3paOOTaHHBIX B KOMIUICKTE C HHUMH YYEOHBIX
OCOOHIT».

S. [Iucema MunucteperBa npocsenienust Poccuiickoit @enepanuu ot 21.02.2023 Ne
AB- 800/03 «O6 obecnieueHnr y4eOHBIMU U3TAHUSIMID.
6. [Ipukaza MunucrepcrBa oOpazoBanus u Hayku P® ot 9 utonst 2016 r. Ne 699 «O0

YTBEPKIACHUM TEPEUYHsl OpTraHu3alliid, OCYIIECTBISIONIMX BBIMYCK Y4YeOHBIX MOCOOMil, KOTOpHIE
JIOTIYCKAlOTCS K MCIIOJIb30BAHUIO MPU PEATU3alUU MUMEIOIIMX TOCYIapCTBEHHYIO aKKpeIUTalHio
00pa3oBaTeNbHBIX MPOrpaMM HAyaJIbHOTO OOIEro, OCHOBHOIO OOIIEro, CpeaHero ooOLIero
00pazoBaHUs.

7. Cannrapabix  nmpasuin  CIT 2.4.3648-20 «CaHUTapHO-3IMIEMUOIOTUYECKUE
TpeOOBaHUS K OpraHu3alusM BOCHUTAaHHUS U OOYYEHHMs, OTAbIXa U O3JOPOBIIEHUS AETed U
MOJIOZIEKN», YTBEP KIEHHBIX MOCTaHOBJIEHHEM [JIaBHOrO rocyJapCTBEHHOTO CaHHUTAapHOIO Bpaya
Poccutickoit @enepanuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

8. Cannrapnsix npasui 1 HopM CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBBI U
TpeOoBaHus K oOecrieueHnio 0e30nacHOCTH U (W) Oe3BPEIHOCTH ISl YeloBeKa (PakToOpoB cpeibl
obOuTtaHus», yrBepkaeHHbIX [locTanoBneHeM [ TaBHOTO rOCy1apCTBEHHOT'O CAHUTApHOTO Bpaua PO
ot 28.01.2021 Ne 2 (nanee-Caunllun 1.2.3685-21).

0. VYceraBa HOY «YacrtHas mikona «B3maxy.

10. OcHOBHOHM 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO o0rmiero obpaszoBanusi HOY
«YactHas mkona «B3maxy», npunsroi pemenueM Ilegarornueckoro coera HOY «YacTtHas mikoina
«B3max» (mpotokon Ne 1 ot 28.08.2026) u yTBepkaeHHON npruka3zoM aupekropa ot 28.08.2026 Ne
2-J1.

11. «Ilonoxenuss o Qopmax, NEPUOAUYHOCTH M TMOPAJIKE TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U MPOMEXYTOYHOM aTTECTAallMU, MOPSAJKE NepeBoja B ciaeayromui kiaacc B HOY
«Ixona «B3max»», npunsaroro pemenuem llemarornueckoro coBera HOVY «lllkoma «B3max»
(mportokoin ITegarorudeckoro coBera ot 28.08.2026 r. Ne 1, mpuka3s ot 28.08.2026 r. Ne 2-]1).

OBIIAA XAPAKTEPUCTUKA YYEBHOT' O TIPEJIMETA «BUOJIOTI' U51»

[Ipu pa3zpaboTke MmporpaMMbl MO OMOJOTUU TEOPETHUECKYI0 OCHOBY JJISi ONpeAesieHUs
NOJIX0/0B K (opMupoBaHHIO conepkaHus yudeOHoro mnpeamera «buonorus» cocraBuin:
koHuenryaibHbie mojoxkeHuss ®I'OC COO o B3amMOOOYCIOBICHHOCTH IICJICH, COJCpKAHUA,
pe3yabTaToB O0y4YeHHMs M TpeOOBaHMI K YpPOBHIO MOATOTOBKU BBITYCKHHKOB, IOJIOKEHHUS 00
o0IMX LEeNsIX U MPUHIUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETrO
oOmiero obpazoBanus B Poccuiickoit @enepanuu, a Takxke MOJOKEHUS O crieu(puKe OHMOIOTHH,
e 3HaUCHWU B TMO3HAHMM >KUBOM NPUPOIBI U OOECIEUEHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoriacHo Ha3BaHHBIM IMOJIOKEHHSIM, OIPEACICHB OCHOBHBIE (DYHKITUHM IPOTpaMMBI IO
Ouonoruu u e€ CTpykTypa.


https://docs.cntd.ru/document/1319159699#7E80KG
https://docs.cntd.ru/document/1319159699#7E80KG
https://docs.cntd.ru/document/1319159699#7E80KG

[Tporpamma mo Guosioruu Ja€T MPEACTaBICHHE O HENsIX, 00 O0IIel cTpaTeruu 00ydeHus,
BOCIIUTAHUS W Pa3BUTUs OOYYaIONIMXCs CpeACTBaMH ydeOHoro mpenmera «buomorus»,
omnpezenseT o00s3aTeIbHOE TNPEIMETHOE COJAEpKAHME, €ro CTPYKTYpY, paclpeiesieHue I
paszienaM M TeMaM, PEKOMEHAYEMYIO IOCIEeI0BAaTeIbHOCTh M3yUeHHsS Y4eOHOro marepuaia C
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOrMKU 00pa3oBaTesbHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarOIUXCs.

B mporpamme 1o Ouosoruu TakKe YUYUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JTUYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3yibTaTaM oOy4deHHs B (OPMUPOBAHUU
OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIBHOM AESITETbHOCTH/YUeOHBIX IEHCTBUI 00yYaromuXcs 1Mo
OCBOCHHIO COJIEPKaHHsI OMOJIOrMYECKOT0 00pa30BaHMUSL.

B nporpamme mo 6uonoruu (10—11 kiaccel, 6a30BbIi YPOBEHB) peaii30BaH MPUHITUI
MPEEMCTBEHHOCTH B H3Y4YCHUH OWOJOTHH, Onaromaps uYeMy B HEW NPOCMATPUBACTCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PCHUS, I[ICHHOCTHBIX OPHCHTAlMHd  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NpEJICTaBICHU O 3740pOBOM oOpa3e >KM3HH M OEpeKHbIM OTHOLICHHEM K OKpY’Karolen
npupoHoii cpene. [loaromy Hapsny ¢ u3ydeHreMm 001IeON0IOTHYECKUX TEOPUIA, a TAKKE 3HAHUIMA
O CTPOCHHUM JKUBBIX CHCTEM pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IIPOIIECCOB B MTPOrpaMMe 0 OMOJIOTHHU Y IeJICHO BHUMAHUE HCITOJIb30BAHMIO MTOJTYYCHHBIX 3HAHUN
B TOBCEIHEBHOM >KM3HHM IJs pPEUICHHsS MNPUKIAAHBIX 3aJad, B TOM 4HCIE: NPOpUIaKTUKU
HACJICICTBEHHBIX ~ 3a00JICBAaHUN  YEJIOBEKAa, MEIMKO-TCHETUYECKOTO  KOHCYJLTHPOBAHUS,
000CHOBaHHUS HKOJIOTMYECKHU II€JIeCO00Pa3HOro MOBEIEHUSI B OKpYKAIOIIeH MPUPOTHON cpele,
aHaJIM3a BIMSIHUS XO3SIMCTBEHHOHW JICSTELHOCTH 4YEJIOBEKAa HAa COCTOSHUE NPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHHUMAaHUS K MPHUKJIAJHON HANpaBIEHHOCTH Y4eOHOTO
npenaMera «bHoNorHs MPOAMKTOBAHO HEOOXOJAMMOCTHIO OOSCIICUCHUS YCIOBHMA JUIS PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a7a4 IIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHUs, KOTOpas MpeArnoIaraeT
dbopMupOBaHHE Yy OOYYAIOMIMXCS CIIOCOOHOCTH aJalTHPOBATHCA K HM3MEHEHHSM JTUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHE cpemaHero ooOiiero oOpa3oBaHUs 3aHMMaeT BakHoe Mecto. OHa
obOecrieunBaeT (GOPMUPOBAHHUE Y OOYYAIOMIMXCS TMPEACTABICHUN O HAydyHOU KapTHHE MUpA,
pacmmpsieT U 00001IaeT 3HAHUS O KUBOU NPHUPOJIE, €€ OTIUIUTEIHHBIX MMPU3HAKAX — YPOBHEBOU
OpraHMW3alliil ¥ DBOJIONHMH, CO3AA€T YCIOBUS MAJs: TMO3HAHUS 3aKOHOB >KMBOM MPUPOJIBI,
dbopMupoBaHus (HYHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 3JIOPOBOTO H 0O€30MMAacCHOTO 00pasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIIIEHUS K )KMBOU MPUPOJIE U YEIIOBEKY .

Bonbimoe 3HaueHWe OWOJNOTHST HMMEET TAKKe JUIS PEIICHUS BOCIHUTATEIBHBIX U
Pa3BUBAIOIINX 3a/1ay CPEHEro 00IIero 00pa3oBaHus, ColMalIn3auu o0ydarmmxcsa. U3yuenue
Omoyoruu ooecrneynBaeT yCiaoBus Uit (GOPMUPOBAHUS MHTEIUIEKTYATbHBIX, KOMMYHUKAIIMOHHBIX
U WH()OPMANMOHHBIX HABBIKOB, JSCTETHYECKOW KYJIBTYPBI, CIIOCOOCTBYET HWHTETpPAIlUU
OMOJIOTUYECKNX 3HAHUN C TPEACTABICHUSIMH W3 JPYTHX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
busnky, XuMuH U reorpaduu. Ha3BaHHBIC TIOJIOXKEHUS O TPEJHA3HAYCHUN YU4eOHOTO TIpeMeTa
«buonorus» cocTaBMIIM OCHOBY JIJISl ONIPEICTICHIS MTOAXO0A0B K OTOOPY M CTPYKTYPHPOBAHUIO €TI0
COJIepKaHNs, TIPEICTABICHHOTO B IPOTpaMMe 110 OUOJIOTHH.

OT60p conepxanusi yaeOHOrO TipeameTa «bromorusy Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYArOMIHECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMble A1 (OPMUPOBAHUS OOIIEH KYyJIbTYphl, ONpEAEsSIonne
aJICcKBaTHOE TIOBEJIEHHWE YEeIOBEKa B OKPYXKAIOMIeH NTPHUPOIHON cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHOM JKMU3HU W MPAKTHYECKOW aesTenpbHOCTH. Oco00€ MECTO B ITOW CHUCTEME 3HAHHI
3aHMMAIOT DJIEMEHTHl  COJIEPXKaHMs, KOTOpBIE CIIy’)KaT OCHOBOM s (hOPMHUPOBAHUSA
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTHMHE MHUpPa M I[IEHHOCTHBIX
OpuCHTAUUAX JINYHOCTH, CHOCOGCTBYIOH_II/IX rymMmaHusanunu GI/IOJIOFI/I‘-ICCKOFO O6pa3OBaHI/ISI.

CTpyKTypHpOBaHHE COJEp)KaHUA Y4YeOHOro marepuala B IporpaMMe Mo OuOoJIoTUd
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOSHHOCTSX
’KUBOU MPUPOJIBI, 0 €€ YPOBHEBOI OpraHU3aI[MH U SBOJIIOIIMU. B COOTBETCTBUY € 3TUM B CTPYKTYype
y‘l€6HOFO npeameTa «buonorusa» BBIJICJICHBI CIICAYIOIHUEC COACPIKATCIBbHBIC JIMHUU! «buonorus
KaK Hayka. MeTo/bl HaydHOro Mo3HaHusm», «KieTrka kak 6uonoruueckas cuctema», «OpraHusm
Kak Ouosiornyeckasi cucrema», «CrucreMa 1 MHOrooOpa3ue OpraHmuecKOT0 MHUPay, « IBOIOIHS



’KMBOH NMPUPOJBDY, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH».

Lenp n3ydenus yuebnoro mpenmera «buomnorusi» Ha 0a30BOM YpOBHE — OBIIAJCHUE
00yyarolMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKLHMOHAJIbHOM OpraHu3alluyd KHUBBIX CUCTEM
pa3HOTO paHra U MPUOOPETCHHE YMEHUN HCIIOIb30BATh 3TH 3HAHUS ISl TPAMOTHBIX JICUCTBUN B
OTHOILIEHUH O0BEKTOB )KUBOH MPHUPOJIbI U PEIICHUS Pa3IMYHbIX KU3HEHHBIX IPOOIEM.

JlocTikeHne I1enu u3ydeHus ydeOHoro mnpeamera «buomorusi» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM CIelyoIuX 3a/1au:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAaHM O OWOJOTHYECKUX TEOPHSX, YUCHHSX,
3aKOHaX, 3aKOHOMEpHOCTSIX, T'MIIOTE3aX, MpaBMUJaX, CIyXallUX OCHOBOW A (OPMHPOBAHUSA
NpPEJCTAaBICHUN O eCTECTBEHHO-HAYYHOH KapTHHE MHUpPA, O METOAAaX HAYYHOTO IO3HAHMA,
CTPOEHUHU, MHOro00pa3suu U OCOOCHHOCTSX JKUBBIX CHCTEM pPa3HOI'O YPOBHS OpraHU3aluH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dbopmHpoBaHUEe y O0yYarOLIUXCs MO3HABATENbHBIX, MHTEUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JTaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJIS/IOB,
uzed ¥ MOJIX0J0B K U3yUCHHIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3alNMY;

CTaHOBJIEHHE Yy OOydarommxcsi oOImed KyJIbTyphl, (YHKIMOHAJIBHOW T'PaMOTHOCTH,
pa3sBUTHE YMEHHMH OOBSACHATH M OLIEHUBAThH SIBJICHUS OKPY>KAIOLIEr0 MHpa >KMBOIM IpPUPOBI Ha
OCHOBAHWU 3HAHWI U OMBITA, MOJYYSHHBIX IPU U3yYCHUN OUOJIOTHH;

¢dopmupoBaHUe y OOYyYarOLIMXCS YMEHMH HIUTIOCTPUPOBATH 3HAUEHHE OHMOJIIOTMYECKHUX
3HAaHUH B TIPAKTUYECKOW MJCATEIBHOCTH YEIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTUI U arpoOMOTEXHOIOT HA;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIOBEKOM JXHBOW MPHUPOIHI,
HE00XO0IMMOCTH OEpEeXHOr0 OTHOLIEHUS K Hell, COOII0ACHUS STHUECKUX HOPM NIPH IPOBEIECHUU
OHMOJIOTUYECKHUX MCCIIeJOBAHUN;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs1 MOBBIIEHUS YPOBHS 3KOJOTMUYECKON
KYJBTYPBI, 7151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHMN M YMEHMH B MOBCEAHEBHOM JKU3HU NIl OLCHKH
MOCJEICTBUM CBOEH JAEATENbHOCTH MO OTHOLIEHHIO K OKpY’Kalolled cpeae, COOCTBEHHOMY
37I0pOBBIO, 00OCHOBAHUE U COOJIIOIEHNE MEp PO IIIaKTHKH 3a00I€BaHUN.

MecTo u poab npeaMera B y4eOHOM IJIaHe (KOJINYeCTBO y4eOHBIX YaCOB, HA KOTOpOe
paccuuTaHa paGoyasi MporpaMMa B COOTBETCTBMH € YYeOHBIM ILIAHOM, KaJeHAAPHBIM
y4eOHBIM rpa)uKoMm).

B cucreme cpennero obmero oopasosanus «buonorus», nydaemas Ha 6a30BOM ypOBHE,
SBIISIETCA 00s3aTENbHBIM YUEOHBIM NPEAMETOM, BXOJAALIMM B COCTaB IMpEIMETHOH ob6iacTu
«EcTecTBeHHO-HAayYHBIE IPEMETHI.

Jlnst u3ydenust 6Monoruu Ha 6a30BOM YpOBHE CPEJHEro o0Iero oopa3oBaHUsl OTBOJAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Hetemo).

2. COAEP) KAHUME OBYYEHUSA
10 KJIACC

Tema 1. BuoJiorust Kak HayKa.

buonorus kak Hayka. CBs3b OHMOIOTUU C OOLIECTBEHHBIMU, TEXHUUYECKUMU U JIPYTHUMH
€CTEeCTBCHHBIMU HayKamH, (uiocoduend, ITHKON, 3CTETUKOW W mpaBoM. Poib Omosioruu B
(dbopMUPOBaHUN COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CrucTeMa OHOIOrMUeCKUX HayK.

MeTop1 TO3HAHUS KUBOW MPUPO/IBI (HAOII0ICHNE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHE,
KJIaccu(uKanus, MOICTMPOBAHUE, CTATUCTUYECKAsE 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOK TIPUPOIBD».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

[TpakTrueckas padota Ne 1. «crnonp30BaHuE Pa3TMYHBIX METOIOB ITPU U3YUCHUH
OMOJOTUYECKIX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3aLMsl.



Kupbie cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouosoruu. OTIHYMe KUBBIX
CUCTEM OT HEOPTaHUYIECKOU MTPUPO/IBIL.
CpoiictBa OuocucTeM W HX pa3HoOOpasue. YPOBHHM OpraHU3ald OHOCHCTEM:

MOJIEKYJIIPHBIA,  KJIETOYHbIA,  TKAHEBBIM,  OPraHW3MEHHBIM,  MOMYJALUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmunbl u cxeMbl: «OCHOBHBIE MPU3HAKH JKH3HW», «YPOBHU OpPTaHHU3AIUN JKUBOU
IPUPOJIBI.

Ob6opynoBanue: moaens mosiekyisl JJHK.

Tema 3. XumMudeckuii cOCTaB U CTPOEHHE KJIETKH.

XHUMHUYECKUM COCTAaB KJIIETKU. XUMHUYECKHE DIEMEHTBI: MAaKPO3JIEMEHTHI, MUKPOJJIEMEHTBI.
Boza n MmuHepanbHbIe BEIIECTBA.

@OyHKIMM BOJbl U MHUHEPAJBHBIX BELIECTB B KieTke. [lomnepikaHue ocMOTHYECKOTO
Oananca.

Bbenkxu. CoctaB u cTpoeHne 6€7IK0B. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HesameHumbie
U 3aMEHHMMbI€ AMUHOKHUCIOTHI. AMMHOKHUCIOTHBIM cOCTaB. YPOBHM CTPYKTYphbl O€IKOBOMH
MoOJIeKyJbl (LepBUYHAs, BTOpUYHAsl, TPETUYHAas M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHkunn 6enKOB.

®epmeHTHI — Ouosornyeckue Karainu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN LEHT,
cyocrpatHas  cneuuduuHoct.  Kodepmentsl. Buramunbsl. Omiuuust  (epMeHTOB  OT
HEOPraHUYECKUX KaTaJln3aTOpPOB.

VYraeBosl: MOHOCaxapH bl (III0K03a, pudo3a 1 1e30Kcuprbo3a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMOJHMCAaxapuibl (KpaxMmay, TJIUKOTEH, IeJUIr0JIo3a). buonorundeckne ¢GyHKIUU
YTJIIEBOJIOB.

Jlununel: tpurauuepussl, (Gocpomunuasl, crepounbl. ['mapoduibHO-TUAPOPOOHEIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE YTIJIEBOAOB, OEIKOB U JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIIEHHOBBIX KHCIIOT.
Crpoenue u ¢ynkuuu JAHK. Crpoenne u ¢pynkiuu PHK. Buger PHK. AT®: ctpoenue u
byHKIHN.

[Murtonmornusa — Hayka o kierke. KierouHas Teopusi — npuMep B3aUMOAEWUCTBUSA UIECH U
(GakToOB B HAYYHOM MO3HAHUH. MEeTO bl U3YUEHUS! KIIETKH.

Krnerka kak nenoctHas uBas cucrema. O01Ine Npu3Haky KIETOK: 3aMKHYyTasl Hapy KHast
memOpaHna, mosiekybl JIHK kak reneTnueckuil anmapat, cucteMa cuHTe3a Oernka.

Tunsl KIeTOK: »yKapuoTHueckas U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHHS
npokapuoTuyeckoit kieTku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OcHOBHBIE OTJINYHNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKa, INIMKOKAIUKC, MX (YHKIHU.
[TnasmaTtuueckas memOpana, e€ cBoiictBa W ¢yHKuuu. llutormasma u e€ opraHouibl.
OnnomemOpannbie opranouab! kinetku: II1C, anmapat [Nonbxu, muzocomsl. [loyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, MIacTu ibl. [Iponcxoxnenre MUTOXOHApUN U acTul. Buast
wiactua. HemeMOpaHHBIE OpPraHOMIbl KIETKH: PUOOCOMBI, KIETOYHBIM LEHTpP, LEHTPHOIH,
PECHUUKH, KI'yTHUKU. DyHKINN OpraHoOuA0B KIETKU. BKitoueHus.

Snpo — perynasaTopHbIil neHTp KiaeTku. CTpoeHue aapa: siaepHas 000JI04Ka, KapHoIula3Ma,
XPOMAaTHH, SJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllnetinen, P. Bupxos, k. Yorcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacripenenenne XMMHYECKHUX 3JEMEHTOB B HEXHBOW  IPUPOAE»,
«Pacnipenenenne XuMUYECKUX IEMEHTOB B JKUBOM IPUPOJEY.

Tabnuuer u cxembl: «llepuoauueckast TabauIIa XUMUYECKHX JIEMEHTOBY, «CTpoeHune
MOJIEKYJIbl BOABIY, «bruocunTes 6enka», «CTpoeHne MoeKybl 0enkay, «CTpoeHue GpepMeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHue 3ykapuoTHUECKON
KJIETKW», «CTpO€HUE >KMBOTHOM KIETKH», «CTpOoeHHWE pacTUTEIbHOU KIETKW», «CTpoeHue




MPOKAPUOTUYECKOHN KIETKIN», «CTpPOEHHUE S/1pa KIETKWY, « Y TIIEBOABDY, «JIUMUABD).

O6opynoBaHme: CBETOBOW MHUKPOCKOM, 00OpyJOBaHWE JIs TPOBEIACHHS HAOIIOJACHHUIA,
U3MEpPEHU, IKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJICTOK.

JlaGopaTopHble U MPpaKTH4YEeCKHEe PA0OTHI:

JlaboparopHast pabota Ne 1. «l3ydeHne KaTtaauTHUYECKOH aKkTUBHOCTH (DepMEeHTOB (Ha
pUMepe aMUJIa3bl UM KaTanas3bl)y.

JlaboparopHast pabora Ne 2. «/3yueHWe CTpPOEHHUs KJIETOK PACTCHUM, JKUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHUCAHUE).

Tema 4. ’KuzHeaeaTeJbHOCTH KJIETKH.

OOmen BemecTB, WM MeTaOOMU3M. AcCUMMIAIMS (IUIACTUYECKUNH OOMEH) W
JUCCUMUIIALINSA (PHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Ipoliecca Metadonu3ma. Poib
3aKOHOB COXPAHCHHSI BEIIECTB M SHEPTUU B IOHUMAaHUHU MeTaboJIM3Ma.

Tunel oOMeHa BemecTB: aBTOTPO(GHBIH M rereporpodHbiii. Poims dhepmeHTOB B 0OMEHe
BEIICCTB U MIPEBPAIICHUH SHEPTUHU B KIICTKE.

®orocunte3. CeroBas u TemHOBas ¢Has3bl (oTocuHTe3a. Peakuuu (oTocuHTe3A.
OddextuBHOCT PoTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3a JUIS )KU3HU Ha 3emiie. BiusHue yciaoBwmii
cpenbl Ha GOTOCUHTE3 M CIIOCOOBI MOBBILICHHS €0 MPOIYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUN.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHHTE3a JUIsl JKM3HU Ha
3emuie.

DHepreTudyeckuii OoOMEH B  KJIETKe. PaciieruieHue  BEMISCTB, BBIACICHUE W
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. JTambl SHEpreTHueckoro oomena. ['mukonus. bpoxenue u
ero Buabl. KuciopogHoe OKHCIEHHE, WM KJIETOYHOE JjbixaHue. OKHCIUTETbHOE
dochopunupoBanue. IPPEeKTUBHOCT IHEPTETHUECKOTO OOMEHA.

Peakuuu matpuuyHoro cunrte3a. ['enernueckas wundopmanus u JHK. Peanusaums
reHeTUYeCcKoi MHpopMaIuu B KIeTKe. ['eHeTH4eckuii Ko U ero cBoiictBa. TpaHCKpUNIUS —
matpuuHblii cunTe3 PHK. Tpancnauus — 6unocunTes 6enka. Dtansl Tpancisiuu. Koaguposanue
aMUHOKUCIOT. Ponb pubocom B OuocuHTese Oernka.

Heknerounsle ¢opmbel xu3HM — Bupychl. HMcropuss otkpeitus Bupyco (/.
N. WBanoBckuii). OcoOEHHOCTH CTPOCHMS M JKM3HEHHOIO ILMKJIAa BHUpPYcoB. bakrepuodaru.
bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc numMmyHoaepunura
yenoBeka (BUY) — Bo3Oyaurens CIIM/la. OOpaTHas TpaHCKpUNIMSA, peBepTa3a U MHTErpasa.
[TpodunakTuka pacnpocTpaHeHHUs] BAPYCHBIX 3a00I€BaHUM.

JdemoncTpanum:

IMoptpetsl: H. K. Konbos, /1. . UBanosckwuii, K. A. Tumupsses.

Tabmuier ~ u cxembl: «Tumbl  muTaHus»,  «Metabomusm»,  «MHUTOXOHAPHUSY,
«JHepreTnueckuii oomen», «Xmopormtact», «Dorocuntes», «Ctpoenne IHK», «Ctpoenue u
¢yHkunoHupoBaHue reHa», «CuHre3  Oenka», «['eHeTnueckuit kom», «Bupycoy»,
«baktepuodarn», «Ctpoennme wu >ku3HeHHbIM 1k Bupyca CIIWJla, Oaktepuodaray,
«Penmukanusa [JHK».

ObopynoBanue: monenu-anmuinkanuu «Y asoenue JIHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKu», Mozens cTpykrypsl JTHK.

Tema 5. Pa3mHoKeHUe U HHAUBUAYATbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nukm, uiau KU3HEHHBIM LMKI KieTku. MHTepdaza u mwurtos. Ilpouecchl,
npoTekaromue B uHTEepdasze. Perumkanus — peaknust matpuunoro cuaresa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHM. [[WUTIJIOWIHBIA W TaIuIOMAHBIA XPOMOCOMHBIC
Habopel. XpomaTtuabl. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U MHIUBUIYaTbHOTO PA3BUTHUS
OpPraHU3MOB.

Henenue knetkn —muto3. Ctaauu Muto3a. [Iporeccsl, mpoucxoasmiye Ha pa3HbIX CTaAUIX
MUTO3a. BMOIOrMYecKnii CMBICIT MUTO34.

[Tporpammupyemast rudenb KIETKH — aronTo3.

@®opMbl  pPa3MHOXKEHHUS OpraHM3MOB: Oecrmonoe u mnosoBoe. Buasl Oecnonoro
pPasMHOXKEHUS: JIeNICHHE HAJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHWE OPraHU3MOB, €r0 3HA4YCHUE JUIs



CEJIEKLIHH.

[TonoBoe pa3sMHOKEHHUE, €r0 OTIINYHSL OT OECIIOIIOTO.

Meito3. Cranuu meiio3a. IIporeccel, npoucxoasume Ha ctaausx merosa. [loBenenue
XpOoMOcOM B Meio3e. Kpoccunrosep. buonorundeckuii CMbICI U 3HAa4EHHE MeW03a.

I'amerorenes — mporiecc 00pa3oBaHus MOJIOBBIX KJIETOK y *KUBOTHBIX. [10710BbIE XKemne3bl:
CEMEHHUKHU U ssuuHuKH. OOpa3oBaHHME M Pa3BUTHE IOJOBBIX KIETOK — rameT (CHepMaTo30u]l,
AilleKsIeTka) — crepmaToreHe3 W oBoreHe3. (OCoOEHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayansHOe pa3BUTHE (OHTOTeHE3). DMOPHOHAIBLHOE pa3BUTHE (dMOpPHOTEHE3).
Oranbl 3MOPUOHATBLHOTO PA3BUTHS y TO3BOHOYHBIX J>KHBOTHBIX: JIPOOJICHHE, TacTpYJISIus,
opranorenes. [loctamMOpuoHanbHOe pazBuTHe. TUIBI TOCTAIMOPUOHATILHOTO Pa3BUTHUS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHue cpeapl HAa pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BbI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButne pacrennii. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «DOPMBI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOIHOE OIIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHUil», « BeretaTuBHOE pa3sMHOXKEHUE pacTeHUI», «JleneHue KiieTku 6akTepuii»,
«CtpoeHne MONOBBIX KIETOK», «CTpoeHue Xpomocombl», «Kietounslii nukm», «Pemnukarnus
JHK», «Mutos», «Meiio3», «IIpsamoe n Henpsamoe pa3BUTHEY, «] aMETOT€HE3 y MIIEKOITUTAKOIIUX
U 4esioBeKay, «OCHOBHBIE CTA/IUU OHTOTECHE3a).

OO6opyaoBaHue: MUKPOCKOI, MUKporpenaparbl «CriepMaTo30uAbl MIIEKOMUTAIOIIETOY,
«SlinexneTka miuekonuTaroumero», «Kapuokunes B KIeTKax KOpelIKa JIyKa», MarHUTHasi MOJIEJIb-
amumkanys «Jlenenue kietkm», moaens JJHK, monens MeradasHoit XpOMOCOMEL.

JlabopaTopHble U NpaKTHYeCKHEe PA0OThI:

JlabopaTtopHas pabota Ne 3. «Habmtonenre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

JlabopatopHas pabora Ne 4. «V3ydeHue CTpOEHHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HacjieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTuku. Hcrtopus pa3BuTuUs TeHETUKU. Poiib 1muTonorun u
SMOPHUOIIOTUY B CTAHOBIICHUH T€HETUKU. BKiaa pocCUiCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHEeTUKH. MeToapl TeHeTUKH (TUOPUAOJOTUYECKUM, UUTOTCHETUYECKUN, MOJICKYJISPHO-
reHeTudyeckuii). OCHOBHbIE TEHETHUUECKHE MOHATUA. ['eHeThuecKkasi CUMBOJIMKA, UCTIOIb3yeMas B
CXEMax CKpeIMBaHHII.

3aKOHOMEPHOCTH  HAclIeIOBaHWsS  NPHU3HAKOB, YycTaHoOBIeHHble [. Mennenem.
MonorubpuaHoe CKperBanrue. 3aKoH euH000pa3us THOPUIOB epBoro mokoieHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paclleryieHus Mpu3HakoB. ['umore3a umctoThl ramer. [lonHoe u
HETOJIHOE JOMHUHUPOBAHHUE.

JurubpugHoe CKpemMBaHWe. 3aKOH HE3aBHCHMOTO  HAClEOBAaHHUS IPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHHS. AHATW3HUPYIONIEe CKPEIInBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JITSI OMIPEIeICHHsI TEHOTUIIA OCOOU.

CuernieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mno cuemjieHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clienyieHust TeHOB B pe3yjibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHS HACIIEICTBEHHOCTH. | eHeTUUeCKue KapThl.

I'enetuka noma. XpoMOCOMHOE OnpeeneHue nojia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHele M reTeporamMeTHble OpraHu3Mbl. HacrnenoBaHue NpPHU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

N3menunBOCTh. BBl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHasA. Ponb cpensl
B HEHACJICJICTBEHHOM HW3MEHYMBOCTH. XapaKTEpUCTHKA MOAU(DUKALMOHHOM H3MEHYHUBOCTH.
Bapuanuonssiii psig u BapuannonHas kpuBas. Hopma peakunu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(UKAIIMOHHOW N3MEHUYUBOCTH.

Hacnencreennasi, nin reHOTUINYECKast, ©13MEHYMBOCTh. KoMOMHaTHBHAST N3MEHYMBOCTb.
Meiio3 ¥ TOJOBOH TMpoOLECC — OCHOBAa KOMOWHATHBHON W3MEHUYUBOCTH. MyTallMOHHAs
u3MeHuuBoCTh. Kiaccudukamnuss MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacTrora U



MPUYHHBI MyTanuii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOM
n3menuusocty H. M. BaBunosa.

BuesnepHast HaclIeICTBEHHOCTh U U3MEHYHBOCTD.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKU YEJIOBEKa:
IeHEaNOrnYecKuii, OJM3HELOBBbI, LUTOICHETUYECKUH, OMOXMMHUYECKUH, MOJIEKYJIIPHO-
reHeruueckuil. COBpEMEHHOE OIpeAe/ieHUe TIEHOTUIIA: IIOJHONCHOMHOE CEKBEHMpPOBAHUE,
IreHOTUIIMPOBaHUe, B TOM uucie ¢ nomoulpto III[P-ananuza. HacnenctBenHble 3a0oseBaHMs
YeJoBeKa: TeHHble Ooyie3HH, OOJNE3HM C  HACIEACTBEHHOW  IPEapacroIOKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comarnyeckue M TIeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 310POBOTO 00pa3a >KU3HU, AUATHOCTUKH, MPOQUIAKTUKYA U JICUCHHUS] TeHETUYECKUX
Oone3Held. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHHUE. 3HAu€HHE MEAWLUHCKOW TE€HETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETHUECKUX 3a00JI€BaHMI YETIOBEKA.

JdeMmoHcTpanum:

Hoptpetst: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckwnii, H. 1. BaBunos.

Tabnuie! 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €r0 LIMTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro LUTOICHETHYEeCKas OCHOBA», «3aKOH YHCTOTHI T[aMeET»,
«lurnbpunnoe ckpeuBanuey, «LluTonmornyeckre OCHOBBI AMTHOPHIHOTO CKPEHIMBAHUS,
«Melio3», «B3aumozeiicTBue alienbHbIX TEHOBY, «] eHeTn4ecKue KapThl PACTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHernka mnona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOTO C IOJOM»,
«Kapuotunsl 4yenmoBeka M JKUBOTHBIX», «Buapl wu3meHunBoctH», «MoaudukaoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropay, «l'eHeTrka rpyni KpoBu», «MyTalluoHHas
WU3MEHUYUBOCTDY.

Oo6opynoBanue: Mojenu-amiMkanuu «MoHorubpuaHoe ckpemuBanue», «Hemnonnoe
JIOMUHUpOBaHUe», «JluruOpuaHoe ckpemuBaHue», «llepekpécT XpoMocom», MHUKpPOCKON U
Mukpornpenapar «Jpo3oduia» (Hopma, MyTauuu (GopMbl KPbIJILEB U OKPACKH Tela), repOapuii
«I"0opox IOCEBHOW».

JlaGopaTopHble M NpaKTHYecKHe PA0OThI:

JIaGoparopHas padora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIMBAaHUS Y 1p030(UIIBI HA TOTOBBIX MUKpPOMpPENnapaTax».

JIaGoparophas pabdora Ne 6. «3yuenne Moan(pUKaMOHHONW H3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsI/1a U BApUALIMOHHON KPUBOM».

JlaGoparopnass paGora Ne 7. «AHanu3 MyTauuid y Jpo30ouiabl Ha TOTOBBIX
MUKpOIIpenaparax».

ITpakTruyeckas padora Ne 2. «CocTaBieHne U aHAJIN3 POAOCIOBHBIX YETTOBEKAY.

Tema 7. Cenexuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka U Ipolecc. 3apokIeHUe CeNeKIUU U JoMecTukauus. Yuenue H.
M. BaBwioBa 0 mEHTpaxX MPOUCXOXKACHUS M MHOTOOOpa3usi KyJIbTYypHBIX pacTeHHil. L[eHTpbI
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, TOPO/Ia, IITAMM.

CoBpeMeHHbBIE METOJIbI CEeNEKIMH. MacCoBbIi W MHIUBUIYATbHBIA OTOOPHI B CEIEKITUU
pacTeHul W KUBOTHBIX. O1ieHKa dKCTephepa. biIm3kopoacTBEHHOE CKpeIUBaHUE — HHOPUIUHT.
UYucras nuaust. CKpeluBaHue YUCTHIX TUHUHN. ['eTepo3uc, uiu rudpunHas cuia. HepoactBeHHoe
ckpemuBanne — aytOpuauHr. OtnanéHHas tuOpummsanuss u e ycrnexu. VCKycCTBEHHBIN
MyTareHe3 M IMOJy4Y€HUE MOIUIUIONI0B. JIOCTHIKEHUSI CEJIEKIUMU pAcTeHUM, XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOACTBA. ['€HHash MHKEHepusa. ITambl CO3AaHUs
pekomOunantHor JIHK wm Tpancrennbix opranusmoB. Kierounass wmxenepusi. Kierounsie
KyJbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXeHUE pacTeHuil. KiioHMpoBaHWe BBICOKOMPOAYKTHUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME U JTH4yeckue mnpoomemsl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHEBIE OPTaHU3MEI.

JleMoHCTpanuu:

Hoprpetsl: H. . BaBunos, . B. Muuypus, I'. . Kapneuenko, M. @. IBaHoB.

Tabauiel 1 cxembl: kapTta «LleHTpbl MPOMCXOXKACHHUS M MHOr000pa3zusi KyJIbTYpPHBIX
pacteHuii», «Ilopoapl nomamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OtaanéHHas
rubpunmsamus», «Paborel akagemuka M. @. UsanoBa», «llomummonausy, «OOBEKTHI




o6uorexHonorun», «Kiaetoynsle KyJabTyphl M KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M MEPEHOC
TEHOB, XpPOMOCOM).

O6opyoBaHue: MYJSDKU IJI0JOB M KOPHEIUIOAOB JUKUX (OPM M KYyJIbTYpHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U MPpaKTH4YEeCKHEe PA0OTHI:

Okckypcusi «OCHOBHBIE METOJbI M JIOCTHUKEHUSI CEJICKIMM PACTEHUNM U KUBOTHBIX (Ha
CEJIKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENIbHBIN y4acTOK, B TEIJIMYHOE
XO03SICTBO, J1A00PaTOPUIO arpOyHUBEPCUTETA UITH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOHOHHAA OMOJIOTHA.

[Ipeanochikd BO3HUKHOBEHHUSI 3BOJIOLMOHHON TEOPUHU. DBOJIOLMOHHAS TEOpus U e
MecCTO B Ouosoruu. BiusHue 3BOIIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUHU U IPYTHX HAYK.

CaujcTelnbcTBa HBOJIONMHU. [lajcoOHTOJIOrMYECKHE: IOCICAOBATEIILHOCTh IOSBIICHUS
BHJIOB B TTAJICOHTOJIOTHYCCKOM JICTOIMCH, TIEpeXoaHbIe (hopMbl. broreorpadudeckue: cXoICTBO U
pazmuune hayH u GIop MATEPUKOB U OCTPOBOB.

DOMOpHOJIOrMUECKUe: CXOACTBA U Pa3INyuus SMOPHOHOB PA3HBIX BHUIOB IMTO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOIMYHbIE, pPYJUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHUE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. [lapuna. Ilpeanocbuiki BO3HHMKHOBEHHUS J1apBUHU3MA.
JBwxymue cuibl  3BomoUMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE MpU
OTPaHUYEHHOCTH PECYPCOB, HEOIpeneléHHass W3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBosonuu (CTO) n e€ 0CHOBHBIE MTOJIOKEHHUS.

MuxkposBomtonus. [Tomynsanus kak eIMHUIAa BUA U 3BOIIOLUH.

JBuxyume cuibl (pakTopsl) 3BOJIIOLUK BUAOB B MpUpoje. MyTallMOHHBIA MpoLecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [loNMy siliMOHHbIE BOJIHBI U Jpei¢ reHoB. M30ms1ust 1 MUrparus.

EctectBennblit 0T00p — Hanpasistonuil GakTop sBoonud. @opMbI €CTECTBEHHOTO
otbopa.

ITprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJibTaT 3BoJtolun. [IpumMeps! npucrnocobaeHnii
y opranu3MoB. ApomMop(}o3bl U UAN0AANITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHbIE (OPMBI BHA000pa30BaHUS:
reorpauyeckoe, SK0JI0rHuecKoe.

MaxposBosrorust. @opMbl 3BOJIIOLUU: (HIIETHUECKAs!, TUBEPreHTHAs!, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocTh 3BOMTIOIHH.

[IpoucxoxaeHne  OT  HECHEUMAIM3UPOBAaHHBIX  IpenkoB.  [Iporpeccupyromas
crienann3amnus. AJIanTUBHAS paHalus.
JdemMoHcTpanum:

IMoptpetst: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkensb, @. Mroinep, A. H. Ceseprios.

Tabmuiel  u cxembl: «Pa3BuTue opraHnyeckoro Mupa Ha 3emie», «3apojbllin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «@DopMbl OOpbOBl 3a  CyIIECTBOBAHUE,
«EctectBennsiii  otbop», «MHOrooOpasue CcoOpToB pacTeHuit», «MHoroobpasue mOpos
JKUBOTHBIX», «ITomynsumy, «MyTanuoHHas HU3MEHUUBOCTBY, «ApoMop(h0o3bD»,
«anoanantanun», «OOmas aereHepanus», «JBrwkymme cuibl sBomonun», «Kapra-cxema
mapuipyta mnytemectBus Y. lapBuna», «boprba 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranu3MoBy, «I eorpaduueckoe BH1000pa3zoBaHme, « IKOJIOTHUIECKOE BHI000pa30BAHHEY.

O06opynoBaHue: KOJJIEKIHSI HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op IJI0JI0B U
ceMsiH, Kosutekius «lIpuMepsl 3alUTHBIX TPUCIIOCOOJIEHUHN Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE
HalpaBJICHHUS 3BONIONUNY, 00bEMHAs Mo/ieb «CTpOSHHE TOIOBHOT'O MO3Ta MO3BOHOUHBIX).

buoreorpaduueckass kapra mwupa, Kosuiekuus «DopMbl COXpPaHHOCTH MCKOIAEeMBIX
JKUBOTHBIX U pacTeHUN», MoJenb ammkanus «llepekpéct XxpoMocoM», BIIaKHbBIE IpENapaThl
«Pa3Butune Hacekomoro», «Pa3Butue mnsArymkuy», Mukpomnpenapar «J/lpozoduna» (HOpMa,
MyTaI# (POPMBI KPBIIIHEB U OKPACKU TETA).




JlaGoparopHble U MPpaKTH4YeCKHE PA0OTHI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHION.

JIaboparopHass pabora Ne 2. «OnucaHue MNPUCIIOCOOJIEHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe IIPEICTABICHHS O 3apOXKACHUU KU3HU. HayuHble runoTe3pl BOSHUKHOBEHUS
KU3HU Ha 3emuie: abuoreHe3 W MaHCIEPMHs. XUMHUYECKas SBOJOLUSA. AOUOTCHHBIM CHUHTE3
OpPraHUYECKHX BELIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIbHOE OATBEPIKICHINE XUMUYECKON
sBositony. HauanbHble aTansl Ononoruueckoit apomtonuu. I'unoreza PHK-mupa. @opmuposanue
MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE IPOTOKJCTKH. lIepBble KIETKH M HX HBOJIOLMSL.
@®opMUpOBaHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam 1 nepuoaam. Katapxeit. Apxeiickas U mpoTepo3oiickas
apsl. [laneo3oiickas 3pa u e€ nepuoabl: KEeMOPUNCKHM, OPTIOBUKCKUN, CUITYPUICKUI, IEBOHCKUH,
KaMEHHOYTOJIbHBIH, TEPMCKU.

Me3o30iickas 3pa 1 €€ IepUO/Ibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3oilickas 3pa u e€ nepuo/ipl: najJeoreHOBbl, HEOr€HOBbIH, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara U IeoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUU
PACTUTENBHOTO U ’KMBOTHOT'O MUpa. ApoMop(h03bl Y pacTeHuil 1 )kuBOTHBIX. [losBnenue, pacuser
Y BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrtema opraHMyeckoro Mupa Kak oTpakeHue 3BosIoLMU. OCHOBHBIE CUCTEMATHYECKUE
IpyIIIbl OPraHU3MOB.

OBosfoLMsL  YesloBeKa. AHTpOINOJIOTHs Kak Hayka. Pa3Butue mpeacTaBIeHHd o
IIPOUCXOXKICHNUN YesoBeKa. MeToibl n3ydeHus aHTpornoreHe3a. CxoJICTBa U pa3ianyuus YyeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHE YEIIOBEKA.

JBuwxyme cuibl  (dakTopbl) aHTpororeHesa. HacnencTtBeHHas W3MEHUYMBOCTD U
ecTecTBEHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OpYAU TPyAa, MbIIUIEHUE,
peyb.

OcCHOBHBIE CTaJMM U BETBM 3BOJIOLUHU YEJIOBEKA: aBCTPAIIONMMUTEKH, UelIOBEK yMelnbl,
Yenosek mnpsmoxoxasammii, YenoBek HeanxaepranbCkuii, YemoBek pasyMmHbli. Haxonkn
HCKOIIaeMBbIX OCTAaTKOB, BPEeMs CYIIECTBOBaHHUSA, 00JACTh PACHpPOCTPaHEHUs, 0OBEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

Yenoeueckne pacsl. OCHOBHbIE OOJBIINE PACBl: €BPONEOHIHAs (€Bpa3uiicKas), HErpo-
aBcTpajionjiHas  (PKBaTOopuaibHasl), MOHIOJIOMJHAas  (a3WaTcKo-aMepUKaHCKas).  YepTbl
PUCIIOCOOIEHHOCTH MPEJICTABUTENEH YEIOBEUECKUX PAC K YCIOBUAM CyIlecTBOBaHUsA. EAMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

IMoptpetsl: @. Penu, JI. ITactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. [lapBuH.

Tabnuiet u cxembl: «Bo3nukHOBeHHEe CONTHEUHOM cuCTeMbI», «Pa3BUTHE OpraHMYECKOro
mupa», «PactutenpHas kietka», «KuBoTHas kierka», «lIpokapumornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpPraHMYECKOro Mupa», «CpaBHEHHE aHATOMMUYECKHUX YEpPT CTPOCHMS
YeJI0BEKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTHYECKUX HAaXOJIO0K
MPEIKOB COBPEMEHHOIO YeJIOBeKa», «JlpeBHenmme ioan», «IpeBrue moan», «Ilepsbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckne pacol».

Ob6opynoBanue: wmynsxu «lIpoucxoxnenune uyenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKaHTpOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICMKH WM U300paKeHHs] KaMEHHBIX OpYIHii
MEepBOOBITHOTO YeJIOBEKa (KaMHHU-YOMIEphl, pyomiIa, ckpedia), TeOXpOHOJOoTHYECKasl TabmuIa,
KoJeKIust «@OpMbl COXPaHHOCTH UCKOIIAEMBbIX )KMUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

[TpakTrueckas pabora Ne 1. «M3yueHne HCKOMAaEMbIX OCTaTKOB PACTCHHI W )KUBOTHBIX B
KOJUIEKLIASX).

DKCKypcusi «IBOJIONNS OPTAaHMYECKOTO MUpPa Ha 3emyie» (B €CTECTBEHHO-HAYUHBIN WITH
KpaeBeAueCKUil My3eil).

Tema 3. Opranu3mbl U OKpPY’Kawuias cpeaa.
DKoJIOTHST KaK HaykKa. 3aJadyd W pas3lielbl 3KOJOTMH. METOJbl 3KOJIOTHYECKUX



HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpensl oOuTaHus OPraHU3MOB: BOJIHAs, HA36MHO-BO3/YIIIHAS, TIOYBEHHAs, BHYTPU
OpraHu3MeHHasl.

Dkonorudeckue ¢akropel. Kmaccuduxamus 3xomorudeckux (akTopoB: aOMOTHYECKUE,
OnoTuyeckue u aHTpornoreHHsle. JlelicTBre 3K0I0rnYeckux (PakTopoB Ha OPraHU3MBI.

AbGunornueckue  (akToOpel:  CBET, TEMIepaTypa, BIAKHOCTb.  DOTOMEPHOIAM3M.
[TpucnocoOnenust OpraHu3MOB K ACHCTBUIO a0noTHYecKuX (hakTopoB. bruonornueckue puTMsl.
Buotnueckue dakropsl. Buasl OnoTHYeCKrX B3aUMOJCHCTBUN: KOHKYPEHLIUS, XUIIIHUIECTBO,
cum6u03 U ero ¢popmel. [lapasutusm, Koornepanus, MyTyann3M, KOMMEHCATH3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIIN3M, HEHTpanu3M. 3HaYeHHEe OMOTHYECKUX B3aUMOICHCTBUMN IS
CYILIECTBOBaHHS OPTaHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKH MOmysinid. OCHOBHBIE TIOKA3aTeNH MOIMYJISALUU:
YHCIEHHOCTh, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JuHamuka
YHCIICHHOCTH TOIYJISUH U €€ PEeTyJIIsIusl.

JdemoHcTpanum:

Hoprpetsl: A. 'ym6oapaT, K. @. Pynbe, O. I'ekkensb.

Tabauiet u cxemsl: kapta «lIpupoausie 30ub1 3eminy, «Cpeapl OOUTaHHUS OPTAHU3MOBY,
«Dotonepuoguszmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJIALUN
uHpy30pun-Tyhenbkn», «l lumeBbie memmy.

JlaGopaTopHble U MPpaKTH4YeCKHE PA0OTHI:

JlabGopaTopHas padota Ne 3. «Mopdonorundeckne 0COOCHHOCTH PaCTCHUI U3 pa3HBIX MECT
oOUTaAHUSY.

JIaboparopHas pabota Ne 4. « BrniusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuyeckas padora Ne 2. «I1oacu€T MIOTHOCTH MO pa3HBIX BUJOB PACTCHUN.

Tema 4. CoobuiecTBa M 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypsl  OMOIIEHO3a:  BUAOBad,
IPOCTPAaHCTBEHHAs, Tpopuueckas (nmuuienasi). Buasl-noMmuaanTel. CBsi3u B OMOIIEHO3E.

Okonornyeckue cuctemsl (3kocuctembl). [loHsATHE 00 3KOCHCTEME M OHOreoleHO3e.
QOyHKIMOHAIBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TPOJYIEHThI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopor BemecTB M HOTOK SHEPrHM B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHHU
skocucTteMbl. [lumeBbie nenu u cetu. OCHOBHbIE IOKa3aTeNud »HKOCHCTEMBI: Ouomacca,
OPOAYKLHUSA. DKOJIOrMYECKHe NUpPaMUAbl: MPOAYKLMH, YHCICHHOCTH, Onomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTb, CAMOpPETyJiAlLius, pazButue. CyKieccus.

[TpupoaHble HKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOWHOTO WIIU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPONOTreHHBIE HKOCUCTEMBI. ATPO3KOCHUCTEMBL. YpOoskocucTeMbl. buonorunueckoe u
XO03SIUCTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopa3znoobpasue kak Gpakrop ycroWunBocTH 3KocucTeM. CoxpaHeHue OMOJIOrMYECcKOro
pazHo0Opa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panHuiipl, coctaB u CTpykTypa Ouocdeps.
Kupoe BemectBo u ero ¢yHkuuu. OcobeHHOCcTH OHOchepsl Kak TiI00anbHOW 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHast cBA3b B OHocdepe.

KpyroBopoTs! BemecTs U OMOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpONIOTEHHBIE H3MEHEeHHsI B Onocdepe. ['modanbHbie
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuiecTBoBaHHE TPUPOIBI U YenoBeuecTBa. CoxpaHeHne OMopazHO00pa3Hs Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBa pallMOHAIBFHOTO YIPaBIEHUS MPUPOIHBIMU PECYpCaMU U MX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuiet u cxembl: «llumeskie nenun», «bUOIEHO3: cocTaB U CTPyKTypay, «IIpupogHbie
coobmectBay, «llenmn nuranus», «Okonoruueckas nupamuga», «buocdepa u uenoBex»,
«DKOoCcHCTEMa ITMPOKOIMCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «brorenos Bogoéma,
«ArporeHo3», «lIpuMepHble aHTPONOrEHHbIE BO3ACHCTBUS Ha MNpUPOLY», «Baxueiimme




MCTOYHHKH 3arps3HEHHs BO3/1yXa M TPYHTOBBIX Bo;», «[louBa — BakHEHIIash COCTaBISIONIAs
ouocheprr», «Dakropel gerpaganud  1nouB», «llapHukoBbIl  AddexT», «DakTOpHI
PaaMOaKTHBHOTO 3arpsi3sHeHus onochepsl», «O0mas crpykrypa 6rnocdepsi», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3Kpan Ouocheps», «Kpyrosopor yriepoaa B Ouochepe»,
«KpyroBopot a3oTa B mpupoze».

O06opynoBaHue: MOJEIb-aNTIIHKAIH «Tunnynsie OHMOIICHO3bI», repoapmii
«PacturenpHble  cooOmecTBa», Komiekuuun — «buomenos3», «Bpemutennm — BaKHEWUIIHX
CENIbCKOXO3SHCTBEHHBIX ~ KYJIbTYyp», TepOapuu W KOJUIEKIMH pACTEHHH U  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 3KOJIOTHYECKUM IpyImaM oaHoro Buaa, Kpacnas kuura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.

3. IINIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUSA IIPOI'PAMMBI 11O
BUOJIOI'MU HA BA3OBOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA30OBAHMUSA

Cornacno ®I'OC COO, ycranaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS
00YyYaIOUIMMHUCS IPOTPaMM CPEAHEro oOmero o0pa3oBaHus: TUYHOCTHBIM, METAIPEJMETHBIM U
MMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs IpenaMera «buosiorus» BbIIEICHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYyYaIOUMMUCS  POCCUICKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTHM M CaMOOIIPEAEIEHUIO,
HaJIMYue MOTHBAlMM K OOy4YeHHIO OHOJIOTHH, IEJICHANIPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOexXIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPMUYECKUX TPaJUIUi pa3BUTHS
OHMOJIOrNYECKOro 3HaHUs, FOTOBHOCTb U CITIOCOOHOCTH 00YUaIOUINXCs pyKOBOICTBOBAThHCS B CBOEH
NeSITebHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKAaMH, MPUCYIIUMH CHCTEME OMOIOTHYECKOTro
0o0pa3oBaHus, HAINYUE IKOJIOTUYECKOTO MTPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
JKU3HEHHBIC I1JIaHBIL.

JIn4HOCTHBIE pe3yJIbTaTbl OCBOEHHUsA IpeameTra «bHOoJIOTHs» JOCTHIarTCs B €IUHCTBE
y4eOHOIl M BOCIUTATEIbHON JEATENBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKMMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMHU, NPUHATBIMHA B
o0miecTBe MpaBWIaMU W HOPMaMmM IOBEAEHUS U CHOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMA,
CaMOBOCIIMTaHUs M CAMOPa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMUHU JINYHOCTH, NATPUOTHU3MA,
YBOXEHUs K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJa U CTAapLIEMy IIOKOJICHWIO, B3aUMHOIO
yBaXEHUsI, OEpeKHOr0  OTHOHIEHMS K  KyJIbTYpHOMY  HAacleUl0 W  TpaJulUsM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Ipupoie U OKPYKaroLIEN Cpee.

JInuHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOro npeameTa « bHoaorusy 10mKHbBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIUXcs PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKACHUH,
COOTBETCTBYIOIIUX  TPAIAUIMOHHBIM LEHHOCTSIM POCCHMCKOro OOIIecTBa, pacHIMpeHHe
KU3HEHHOTO ONBITA U ONbITA ACSATENBHOCTH B IIPOLIECCE PEANM3allMd OCHOBHBIX HaIlpaBICHUI
BOCIIUTATEIbHOM AEATEIILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh TPAKIAHCKONH TMMO3UIMH  OOYyYarollerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO YWICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTHUTYIMOHHBIX NpaB M 00sS3aHHOCTEH, YBa)KEHUE 3aKOHA U
PaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATEIBHOCTH MPH CO3JJaHUN YUEOHBIX MPOEKTOB,
pelieHu: yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BBIMOJHCHUH OHOTOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH  ONpPENENSITh COOCTBEHHYIO TO3HIHMIO [0 OTHOLICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSITH €€;

YMEHHE YYMTBIBATb B CBOMX JCHCTBUSX HEOOXOIUMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIUAIBbHBIM



MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHHUS Y4YEOHBIX,
[IO3HABATEIIBHBIX M HCCICAOBATEIbCKUX 3a1ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CY>KAECHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTb K T'yMaHUTapHOM U BOJIOHTEPCKOH 1EATENbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c(hOPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBAKCHHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoamHO#, roplocTH 3a CBOMl Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYPY, IIPOLIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HACIEAUI0O M NaMATHUKAM IPUPOJBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYIE;

CIIOCOOHOCTh OILIGHMBATh BKJIAJ POCCHUMCKHX YYEHBIX B CTAaHOBICHHE U DPa3BUTHE
OuosoTHY, MOHNMAaHUs 3HaUYeHMsI OMOJIOTHH B MTO3HAHWYU 3aKOHOB IIPUPOJIBI, B )KU3HU YEIOBEKA H
COBPEMEHHOT0 00IIeCTBa;

ujeiHas yoex 1I€EHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHUE TyXOBHBIX [IEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUYCCKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHWBATH CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM pOJMTENSAM, CO3JaHUIO CEMbUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HeHHOCTefI CEMEWHOU >KU3HU B COOTBETCTBUHU C TpaaulusIMn HapOJa0B
Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIFOUYask 3CTETHUKY OBITAa, HAYYHOTO ¥ TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHUIA;

MOHMMaHHE YMOLMOHAIBHOTO BO3ICHCTBHS KUBOM TIPUPOJILI M €€ IIEHHOCTH;

TOTOBHOCTb K CaAMOBBIPAXXCHUIO B PAa3HbIX BUJIaX UCKYCCTBA, CTPEMIICHHUEC TPOSBIIATH
KauecTBa TBOPYECKOU JINYHOCTH;

5) pu3uueckoro  BOCHHUTAHUSI, (POPMHPOBAHUS  KYJIbTYPbl  310POBbSI M
IMOLUMOHAIBLHOIO (JIArONOJIy4usi:

MMOHMMAaHUE M peayin3aIvs 3J0POBOTO M OE301acHOTO 00pa3a KU3HH (3I0pOBOE NMUTAHKE,
COOJIOZICHHE TUTUEHUYECKHUX MPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHSATHUH U OTABIXA,
perynsipHasi (u3MYECKas aKTUBHOCTh), OEpEeXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY M IICUXHUECKOMY 3JI0POBBIO;

IMOHUMAaHWEC [EHHOCTH TIpaBHUJI HWHAWBUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30macHoOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HaHHUE TOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (YyMOTPeOJIEHUs alKOroJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/Ly, OCO3HAHHE IIEHHOCTH MaCTEPCTBA, TPYI0TI00HE;

TOTOBHOCTB K aKTHBHOM JICITEIBHOCTH TEXHOJIOTHUECKON U COIMATLHOM HAIPABICHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATH, IUIAHKPOBATH U CAMOCTOSITEIILHO BBITIOJHSATE TAKYIO IEATEIBHOCTD;

MHTEpEC K Pa3InYHbIM cdepamM NpoPecCHOHATHHON NesITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIiei mpodeccuu 1 peain30BhIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHHMIO U CaMOOOPa30BaHMIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0rM4ecKOro BOCIIUTAHUS:



9KOJIOTMUYECKH Liejecoo0pa3Hoe OTHOIIEHUE K MIPUPO/IE KaK HCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYILLECTBOBAaHMUS;

MOBBILIECHUE YPOBHS SKOJIOTMUECKON KyJIbTYypPbl: IPUOOPETEHUE OMBITA IITAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUI JIJIs1 OKPY>KaOILEH CPEebl;

0CO3HaHUeE TN100aTbHOr0 XapaKkTepa dKOJOTMUYEeCKUX MPOo0ieM U MyTel X pPelIeHUs;

CIOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble PH U3yYSCHUN OMOJIOTHU 3HAHUS U YMEHUS
IpU peIIeHuH TPoOJieM, CBSI3aHHBIX C pallMOHAJIbHBIM IPHUPOIONOIB30BAaHUEM (COOIIOCHHE
IIpaBWJI IIOBEJIEHUS B IMPUPOJE, HAIPABIEHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HEINPUATHE ACUCTBUM, NMPHUHOCAIIMX BpPEI OKPY’KAIOIIEW IPUPOJHOU Cpene,
yYMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHIMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJM4YMe PA3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOM KYyJIbTYphl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHMsSI pPYKOBOJACTBOBAaTbCi WMHU B
MIO3HABATEJIbHONW, KOMMYHUKATUBHOM W COLMAIBHOM MPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETBHOCTH SKOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

cOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKl U OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOI'O Ha JMAJOre KYJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIHMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM M YNTATEIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOCHCTBHUS
MEK/1y JIFOIbMH U TIO3HAHUSI MUDA;

MOHMMaHHUE CreUU(PUKN OMOJIOTMM KaK HAyKH, OCO3HaHUS €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOTO MBIIIJICHNS, CO3[JaHUU LIEJIOCTHOTO MPeJICTaBIeHHsI 00 OKpYXKaroleM
MHUPE KaK O CAWHCTBE TIPpHUPOJAbLI, 4YCIOBCKAa U O6HI€CTBa, B TIIO3HAHWMU [MPUPOJHBIX
3aKOHOMEPHOCTEN U peIIeHNH POoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHUS;

Y6€}K)IéHHOCTI> B 3HAYMMOCTH OMOJIOTUH JJIsA COBpeMeHHOﬁ OUBHUIJIIN3AIIUN: oOecrieyeHus
HOBOT'O YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, COCOOHBIX
pemiaTh pecypcHbIe MpoOJIeMbl Pa3BUTHS YEJIOBEUYECTBA, TTOMCKA MyTEH BhIXOJa M3 III00ATBHBIX
HKOJIOTHUECKUX MPpo0IeM U obecrieueHus epexoaa K yCTOMUMBOMY Pa3BUTHIO, pallMOHAILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (OPMUPOBAHNIO HOBBIX CTaH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTMUYECKUX 3HAHUN B LIENAX MOBBIIICHUS OOLIEH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TPAaMOTHOCTHM, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIBbHON
IpPaMOTHOCTH O0yyJaroumxcs, popMupyemMoit pu U3y4yeHuu OUOJIOTUH;

IMOHUMAaHHUEC CYIIHOCTH MCETOJOB IMO3HAHHWA, HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAYKax,
CIOCOOHOCTH HCHOJb30BAaTh IOJIydyaeMble 3HAHUS JUIsl aHalu3a M OOBSICHEHUS SIBICHUN
OKPY’)KAIOIIET0 MHpa W TPOUCXOIANMX B HEM HW3MEHEHUH, YMEHHE JelaTh OOOCHOBAaHHBIC
3aKJIFOYEHHsT Ha OCHOBE HAyuyHBIX (DAKTOB M HMEIOIIMXCS TaHHBIX C LENbI0 MOJYyYSHHS
JOCTOBCPHBIX BBIBOAOB;

CMOCOOHOCTh CaMOCTOSITENIFHO MCIIOJBb30BaTh OWMOJIOTMUECKUE 3HAHUS JJIS PELIeHUs
Hp06HeM B PCAJIBHBIX JKU3HCHHBIX CUTYAlUAX;

OCO3HaHME LIEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh OCYLIECTBIATH MPOEKTHYIO U
HCCIIENOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAaHUH 1O OWOJIOTMH B COOTBETCTBUH C KU3HEHHBIMH
NOTPeOHOCTAMH.



METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUSI Y4eOHOro mnpeamera «brosiorusp» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUSA MHPOBO33PEHHUS  OOYYAIOLIMXCS  MEXKAUCUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00ILIeHAYYHbIE TOHATHS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(UKy METOJI0B IMO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (BELIECTBO, YHEPIHUs,
SBJICHHE, MPOIECC, CUCTEMa, HAy4HbIH ()aKT, NPUHIHI, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClef0oBaHUe, HAOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT U JpPYruX), YHUBEpPCAJIbHbIE
yueOHble JIeiicTBUs (IIO3HABATENbHbIC, KOMMYHUKAaTHBHBIC, PETYJIATUBHBIC), 00ECIeUnBaIOIINE
¢dopmupoBaHre (PYHKIHMOHAIBHOW IPaMOTHOCTU U COLMAIbHON KOMIIETEHIIMHM OO0YyYaroluXxcs,
CIOCOOHOCTh 00y4aroLIXCs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJbHblC YydeOHbIC IEHCTBHS B IIO3HABATENBHOM U
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOECHHUS MPOrpaMMbl CpelHero oouiero oOpa3oBaHUs
JOJIKHBI OTpaKaTh:

OBjaieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMU NM03HABATEIbHBIMY /IeHiCTBUSIMH

1) 6a3oBbIe JJOrHYeCKHE eHCTBHA:

CaMOCTOATENbHO (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh HpI/I OCBOCHHNU 3HaHI/II\/JI HpI/IéMLI JIOTUYCCKOT'O MBIIIJICHUA (aHaJm?,a,
CHUHTE3a, CpaBHECHHS, Kiaccu(duKaiuy, OOOOIICHHUS), PACKPBIBATh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBLIEIATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATH CBSI3U C APYTUMHU MOHITUIMHU);

ONpEeNEeNATh 1NN JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKEHMS,
COOTHOCUTH pC3y.]'II>TaTI>I JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIISAMMU,

UCIOJIb30BaTh OMOJIOTUYECKUE TOHSITHUS ANl OObsACHEHUs (PAKTOB M SBJICHHH >KMBOU
HPUPOIBL,

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHIYKTHBHbBIC, JACIyKTUBHBIC, [0 aHAJIOTUH),
BBISABJISATH 3aKOHOMCpHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMI)IX SIBJICHUSAX, @OpMyanOBaTB
BBIBOJIBI M 3aKJTIOUCHHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIBHBIC Cpejj[CTBa JJI HpCI[CTaBJICHI/Iﬂ CYHICCTBCHHBIX CBSISGﬁ nu
OTHONIICHUN B U3y4YaeMbIX OMOIIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUH Pa3HOTO Poja,
BBISIBJICHHBIX B paSJ'II/I‘-IHI)IX I/IH(i)OpMaHI/IOHHI)IX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH peHIeHHs MPOOIEMbI C YIETOM aHAIM3a UMEIOITUXCS MaTEPUATBbHBIX
1 HEMATEPHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHMBAaTh COOTBETCTBHE PE3YJbTATOB IIEIISIM,
OIICHUBATH pI/ICKI/I HOCJ'I@)ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIUHUPOBATh U BBIMOIHATHE pabOTy B YCIOBUSX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHHE MIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEILCKHE e CTBHUSI:

BJIQJICTh HABBIKAMHU YICOHO-MCCIIEA0BATEIHLCKOW W TPOSKTHOM JIEATSIIBHOCTH, HAaBBIKAMHU
pazpetieHusi mpodIeM, CITOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOHWCKY METOJIOB
pEeIICHUA NPAKTUYCCKUX 3a/lad, TPUMCHCHUIO PA3JIMYHbIX METO/J0B ITO3HAHUS,

HCIIOJIb30BATh PA3JIMYHBIC BUAbI JACATCIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHHA, CI'O
UHTEPIPETAINU, PEOOPa3OBAHUIO M NMPUMEHEHHIO B YYCOHBIX CHUTYallUsX, B TOM YHCJE IMPH
CO3JaHuun y‘-ICGHBIX " COUAJIBHBIX ITPOCKTOB,

(dbopMHpOBATh HAYYHBIH THIT MBIIUICHHS, BIAIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
HNOHATHUAMHU U MCTOJaMU,

CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 33a/lauyd B 00OPA30BATEIHHOM NEATEIBHOCTH U
JKU3HCHHBIX CUTYAILIUAX;



BBISBJIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M U AKTYyaJIM3UPOBATh 3a/1ady, BbIIABUIATH
TUIIOTE3Y €€ PEIIEeHNUs, HAXOANUTb apryMEHTHI IS JOKa3aTeNbCTBA CBOUX YTBEPKICHUM, 3a1aBaTh
IapamMeTpbl U KpUTEPUU PEILLECHNUS;

aHAJIM3MPOBATh IIOJyYEHHBIE B XOJE€ PELIECHUS 3aJadyd pPe3yJbTaTbhl, KPUTUYECKU
OLICHUBATH UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBI MOUCK TEPEHOca CPENCTB U CHOCOOOB JCHUCTBHUS B
PO ECCUOHATIBHYIO CPELY;

yMETb NEPEHOCUTh 3HAHMS B IIO3HABATEIBHYI0 U  IPAKTUYECKYK  00sacTu
KU3HEJCATECIIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJCH, Npe/ularaTb OPUTMHAJIBHBIE IOIXOJbl M DPELICHUS, CTAaBUTh
po0OJIEMBI U 3a/1a4M, JOIYCKAOLUE aIbTEPHATUBHbIE PEIICHHUS.

3) padoTa ¢ nnpopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaLuu (TeKcTe ydeOHOro mocodus,
HaY4YHO-TIONYJISIPHON JUTEpaType, OUOIIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHANM3MPOBATh HH(OPMAIMIO PAa3IUYHBIX BHIOB U (hopMm
IpPECTaBICHUs, KPUTUYECKU OLIEHUBATh €€ I0OCTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(dbopMyaHpOBaTh 3ampOChl M MPHUMEHSATh PA3JIUYHBIE METOJBI TPU IOWCKE M O0TOOpe
O6uonornyeckoit MHGOpMaIK, HEOOXOIUMOM /7S BBIIOIHEHUS YUeOHBIX 3a/a4;

pUOOpeTaTh ONBIT MUCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHMSI PA3JIMUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYI0 (OpMy MpencTaBieHUs] OHOJIOTHYECcKOi
uH(popmanuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIIBI, PUCYHKH U IPYroe);

UCIOJIb30BAaTh HAyYHBIM $3bIK B KauyecTBE CpeACTBAa NIpuU paboTe ¢ OMOIOrHyecKon
uH(popMaluel: MPUMEHITh XUMHUYECKUe, (PU3HUEeCKUe U MaTeMaTUYecKue 3HAKU U CHMBOJIBI,
dopmyibl, abOpeBHAaTypy, HOMEHKIATypy, MHCIOIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH;

BJaJIeTh HAaBbIKAMM paclO3HaBaHWs M 3alUThl HMH(OpMAMK, WHPOPMALUOHHOM
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCAIHLHBIMA KOMMYHHKATHBHLIMH J€CTBHSIMHU

1) o6uenne:

OCYHICCTBIIAT KOMMYHUKAIINHU BO BCCX Cq)ean KM3HH, aKTUBHO Y4aCTBOBATbH B AHWAJIOIC
WM JIMCKYCCHUH TIO CYIIECTBY OOCYXJIAaeMON TeMbl (YMEHHE 3ajaBaTh BOIPOCHI, BHICKA3bIBATH
CYXKIACHUA OTHOCUTCIIBHO BBIITOJIHCHHUA HpeﬂnaraeMOf/'I 3ala4i, YYUTbBIBATb HWHTCPECHI U
COIJIAaCOBAHHOCTD MO3UIIMI APYIUX YYACTHUKOB JUAIOra MK JUCKYCCHH);

pacrosHaBaTh HeBepOalbHbIE CPEACTBA OOLIEHHS, IOHUMATh 3HAUEHUE COLMAIbLHBIX
3HAKOB, MPEINOCHIIOK BOSHUKHOBEHHS KOHMIMKTHBIX CUTYallMi, YMETh CMATYaTh KOH(PIUKTHI U
BECTH [IEPETOBOPEL;

BJIAJIETh PA3IMYHBIMKM CIIOCOOAMH OOINEHUS W B3aUMOJEHCTBHS, TIOHUMAaTh HAMEPEHUS
JIPYTHUX JIOAEH, MPOSIBIATh YBAXKHUTEIbHOE OTHOLIEHHE K COOECEeHUKY U B KOPPEKTHOU (Gopme
(OpMyIIMPOBATH CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIOJL30BAHMEM S3LIKOBBIX
CPEICTB.

2) COBMECTHAs IeSITETbHOCTh:

MMOHUMATh U UCTOJIH30BATh MPEUMYIIESCTBA KOMAHIHON U WHANBUAYATBHON pabOTHI MpH
pEeIIeHNH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MMPUMEHEHHUSI TPYMIOBBIX
¢dbopM B3aMOAEHUCTBUS NPH PEILICHUH YU4eOHOM 3a/1auu;

BBIOMPATh TEMAaTHKy W METOJbI COBMECTHBIX ACHCTBUI C y4ETOM OONIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)X/10T0 WieHa KOJUIEKTUBA,;



IIPUHUMATh 1I€JM COBMECTHOH JAEATEIbHOCTH, OpPraHM30BBIBATE U KOOPAUHUPOBATH
JIEMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEUCTBUM, pacpeiesiTh POJIU C y4ETOM MHEHUI
YYaCTHHUKOB, O0CYKIIaTh PE3yJIbTaThl COBMECTHOW PadOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIA/la U KaXKJOr0 Y4aCTHHKA KOMaH]Ibl B OOIIHI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJiaraTb HOBBIE IPOEKTHI, OLIEHUBATH WJIEU C IMO3HMIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATErMUYECKOE IOBEACHUE B PAa3IUYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBJ1ajIeHHe YHHBEPCAIbLHBIMH PEryJIATHBHBIMH A CTBHSIMM:

1) camoopranu3anus:

HUCIIOIB30BaTh OMOJIOTUYECKHE 3HAHUSI JJIs1 BBIABJIICHUS HpO6JIeM N HUX PpCHICHUA B
JKU3HEHHBIX ¥ YYEOHBIX CHTYaIUsX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LECJICBBIC U CMBICJIOBBIC YCTAHOBKHU B CBOUX
JEHCTBUSX M IOCTYNKaX 0 OTHOLIEHHIO K YXKHBOM NPHPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPY KarOIIHX;

CaMOCTOSITEIILHO OCYLIECTBIATH MO3HABATELHYIO JE€ATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (POPMYJIMPOBaTH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIBbHOM JEATEILHOCTH H
JKU3HCHHBIX CUTYAILIUAX;

CaMOCTOSITENILHO COCTABJIATH TUIAH PEIICHUS ITPOOIIEMBI C YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEANOYTCHHUH;

AaBaTb OLICHKY HOBBLIM CUTYAlLIUAM,

PacCIIUPATh PAMKH Y4€OHOTO MPeJMETa HAa OCHOBE JTMYHBIX MPEANOYTEHUIA;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO U MTPOSIBIIEHUIO MIMPOKOU SPYUIIMH B pa3HbIX 00JacTsIX
3HAHWA, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JCATEIBHOCTH, OL[CHUBATH
COOTBETCTBHUE PE3YJIbTATOB LETISM;

BJIa/ICTh HABBIKAMH [TO3HABATEIHHON pe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUIT
N MBICIIMTCJIBHBIX MPOIECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HCIIOJIB30BAaTh HpI/IéMBI pe(bHeKCI/H/I
JUTsl OLICHKH CHTYAIIUH, BHIOOpA BEPHOTO PEILICHHUS;

YMETH OOCHUBATH PUCKU U CBOCBPEMCHHO NNPUHUMATh PCHICHUA IO UX CHUIKCHHIO,

NPUHAMATh MOTHBBI M apPI'yMEHTBI IPYTHX [IPU aHATHM3€ Pe3yJIbTaTOB JICSTEIbHOCTH,

3) npuHsTHE CeOs U IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJIOCTaTKH U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€ Pe3ybTaToOB AEITEeIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMINOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUD C MMO3UILIUN APYTOTO YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHsie pe3ynbTaThl ocBoeHHs nporpamMmmbl COO 1o Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT clieruduueckue A yuyeOHoro mnpeaMera «buosorusy HaydHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUH MO OCBOGHHUIO, HHTEPIPETalMd U TPeoOpa3oBaHUIO 3HAHHWM, BHIBI
JESITEIbHOCTH 1O MOJIyYEHUIO0 HOBOI'O 3HAHUS U NMPUMEHEHUIO 3HAHUN B PA3IMUYHBIX y4EOHBIX
CUTYAIMsIX, a TAK)KE B PEaJIbHBIX KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX ¢ Onoorueit. B mporpamme
IPEIMETHBIE Pe3yJIbTaThl IPEICTaBIECHBI IO TOAaM 00yUeHHS.



[IpenmerHbie  pe3ynbTaThl OCBOCHHMS yueOHoro mnpenmera «buomorusi» ¢ 10
KJlacce TOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHHS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBAThH COJIEPKAHUE OMOJIOTHYECKUX TEPMUHOB U TOHSATHIH: JKHU3Hb, KIIETKA,
OpraHu3M, MeTa00JI3M (0OMEH BEIIECTB U MTPEBPAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETyJIsIns),
YpOBHEBas  OpraHu3alusi  JKUBBIX  CHCTEM,  CaMOBOCIpOW3BelneHHEe  (permpomyKuus),
HACJIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Hu3JaraTb OHOJIOTHYECKHE TEeOpuu (KJIETOYHAsi, XPOMOCOMHAs, MyTallHOHHAsd,
IEHTpaJbHAsl JIorMa MOJEKyIspHoi Ouosorun), 3akoHbl (I'. Mengens, T. Moprana, H.
W. BaBuiosa) u yueHus (0 LEHTpax MHOI000pa3us U MPOUCXOKIACHUS KyJIbTypHBIX pacTeHuit H.
W. BaBuiosa), onpeneisTh TPaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJETh METOJAMH HAayYHOTO MO3HAHMS B OMOJOTHU: HAOIIOACHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB M SBJICHWH, OpraHM3alUsl W MPOBEACHHE OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIIBUIKCHHE THUIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIYYEHHBIX PE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSTHH,
TEOPH U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIBI HA OCHOBAHUU TOYYE€HHBIX PE3yJIbTAaTOB;

YMEHHE BBIICTATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOILIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KieTke, (OTOCUHTE3a, MIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OTUIOJOTBOPEHUS, PA3MHOXKECHHS, WHAWBUIYATBHOTO PA3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSAThH TOJTyYEeHHBIC 3HAHUS 11 OOBSICHEHHSI OMOJIOTMYECKHX TPOIIECCOB U
SIBJICHUM, JJIS1 IPUHATHUS MPAKTUYECKUX PELICHUH B MOBCEIHEBHON KHU3HU C LEJIbI0 00ecreueHus
0€30MacHOCTH CBOEr0 3/I0POBbS U 3/I0POBbS OKPYXAIOIIMX JIOAEH, COOIIOAEHUS HOPM
IPaMOTHOTO TIOBEJIEHUs] B OKpY’Karolleld MNpUPOJHOM cpele, MOHMMaHHe HeOoOXOAMMOCTH
UCTIOJIB30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OMOJOTMH W OMOTEXHOJOTHH ISl PallMOHAIBHOTO
HPUPOONOIb30BAHNUS;

YMEHHE pemarh 3JEMEHTapHbIe TeHETHYECKHE 3aJauyd Ha MOHO- W JUTHOPHUIHOE
CKpEIIMBaHKe, CICTTICHHOE HACJIEeOBAHUE, COCTABIATh CXEMBbl MOHOTHOPUIHOTO CKPEUTMBAHMUS
JUIS IpeJicKa3aHMsl HaclleJ0BaHMsI TPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBINOJHATH JJAOOPATOpHbIE U MpPaKTHUECKHUEe padoThl, cOOMI0AaTh NMpaBUiia MpU
paboTe ¢ yueOHBIM U JJabOpaTOpHBIM 000PY/JOBAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HMHTEPIPETUPOBATH WHOOPMAIMIO OMOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOLIYIO IICEBJOHAYYHBIE 3HAHUS M3 PA3IUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(OpPMAINH, HAYYHO-TIOMYJISIPHBIE MaTE€PHabl), STHUYECKUE aCTIEKThl COBPEMEHHBIX
UCCIIIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOImIEeHHs, 0000IIas
Ouonornyeckyro HMHGOPMAIMIO M3 HECKOJbKUX HMCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSTUMHBIN annapaTr OUOJIOTHH.

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS ydeOHOro mpenmera «buomorus» ¢ 11
KJlacce TOJDKHBI OTPaXaTh:

c(OPMUPOBAHHOCTh 3HAHWA O MECT€ M POJU OHOJOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA U
HAYYHOTO MHUPOBO33PCHUS, O BKIIAJIC POCCUUCKUX M 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIMOHAIEHON TPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS JKU3HCHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COACPKaHUE OMOIOTMYECKIX TEPMUHOB Y TIOHSTHI: BUJ, TIOMYJISIIHS,
reHo(OH/I, IBOJIONHS, TBUXKYIIUE CHITBI ((DaKTOPBHI) IBOIIIOIHMH, MIPUCTIOCOOIEHHOCTD



OpPraHu3MOB, BHUJI000pa30BaHHE, OSKOJIOTHYECKHE (aKTOPBl, HKOCUCTEMa, IPOIYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIeIIN MUTaH!s, FKOJoruyeckasi mupaMuaa, OuoreoueHos, buocdepa;

yMEHUE Wu3jaraTb Owuoyorndyeckue Teopuu (dBosounonHas teopus Y. JlapBuHna,
CHUHTETHYECKasi TEOpHs HBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apoblieBoro cxoxacrsa K.
M. Bapa, uepenoBaHus riaaBHbIX HanpaieHUi u myrtei 3Bomonuu A. H. CesepiioBa, yueHus o
6uochepe B. 1. BepHasckoro), onpeaensTs rpaHUIbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BJIAJIETh METOJaMH HAy4YHOTO MO3HAHMS B OMOJIOTHMU: HAOJIIOACHUE M ONHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHUN, OpraHu3alus W IPOBEACHHE OHOJIOrMYECKOIro
OKCIIEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXIY HCCIEIYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIYYEHHBIX pE3yJbTaTOB, WUCIOJIb30BAHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHUE JIeIaTh BBIBO/IBI HA OCHOBAHUU MOY4YE€HHBIX PE3yJIbTAaTOB;

YMEHHUE BBIJCIIATh CYIIECTBEHHbIC IPU3HAKU CTPOEHHS OMOJIOrMYECKUX 0O0OBEKTOB: BUIOB,
HOMYJISIUM, TPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB, OHOreOlIEHO30B U 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJIEACTBEHHOW  H3MEHYMBOCTH, ECTECTBEHHOTO  OTOODa,
BHUJ1000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUSL SKOJIOIMUECKUX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB U TOTOKA S3HEPTUH B IKOCUCTEMAX, AaHTPOIIOT€HHBIX H3MEHEHHH B
HKOCUCTEMAx CBOEM MECTHOCTH, KPYroBOpOTa BELIECTB U OHMOr€OXMMHUYECKUX IIMKJIOB B
ouocdepe;

YMEHHE MPUMEHSAThH TOJTy4YEeHHBIC 3HAHUS 111 OOBSICHEHHS OMOJIOTMYECKHX TPOILECCOB U
SIBJICHUH, JJIS1 IPUHATUS NPAKTUYECKUX PELICHUH B IIOBCEHEBHOM KU3HU C LEJIBbI0 00ecreueHus
0€30IMTaCHOCTH CBOETO 3JI0OPOBBSI M 3JI0POBbS OKPYXKAIOUIMX JIIOJIEH, COONIONEHHUS HOPM
IPaMOTHOTO IIOBEJIEHUs] B OKpY’Karollel HpUPOJHOM cpele, MOHMMaHHe HeOoOXOAMMOCTU
UCIIOJIb30BaHUs JOCTUKEHU N COBPEMEHHOM ouonoruu IE paloHaIbHOIO
HPUPOONOIb30BAHNUS;

yMEHHE pelaTh AJIEMEHTapHble OMOJIOTHYECKUE 3aJlauM, COCTAaBJISITh CXEMbI MEpeHoca
BEIIIECTB U YHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHUs);

YMEHHE BBINOJHATH JJAOOPATOpHbIE U MpPaKTHUECKHUEe padoThl, coOM0AaTh MpaBUiia MpU
paboTe ¢ yueOHBIM U JJabopaTOpHBIM 000PY/IOBAaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH MH(OPMAIMIO OMOJOTHYECKOTO
COJIep’KaHusl, BKIJIIOYAIOILIYIO ICEBJOHAyYHbIE 3HAHUSA M3 PA3IMUHBIX HMCTOYHUKOB (CpEICTBa
MaccoBo HH(pOpMalMK, HAyYHO-TIOMYJISIpHbIE MaTepHajbl), paccMaTpUBaTh TIJI0OAJIbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO03/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEeHMs, 0000IIas
OMoNIOTHYecKyl0 HH(OpMAIMIO M3 HECKOJbKUX HMCTOUYHHUKOB, T'PAMOTHO HCIOJIb30BATh
MOHSTUHHBIN annapaTr OMOJIOTHH.



4. TEMATUYECKOE IINIAHUPOBAHME 10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne n/n NPOrpaMmblI Bcero Koutpoaphbie  Ipakruieckue o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 https://m.edso00.ru/5T7SVKFTX
3 XUMHYECKUH COCTAaB U CTPOEHUE KIICTKH 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 KuzaenesaTeabHOCTD KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHOKCHHE H HIIHBHAYATLHOE pasBUTHE 5 1 https://m.eds00.ru/GF6W1A7C9
OpraHU3MOB
6 HacieACTBCHHOCTS 1 H3MEHMBOCTE 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpPTaHHU3MOB
7 Cenexum OprauH3MOoB. OCHOBEI 3 https://m.eds00.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC
Hanvenosanue paszeso e KoaudecTBo 4acos 5 (udp )
HOBaHU 71eJI0B M TeEM JIEKTPOHHbBIE (HH(ppoOBbIE
Ne i/m Kontpoabnbie IIpakTnyeckue
NMPOorpaMMbI o0pa3oBa
porp Bcero paGoThi paboTI pa3oBaTebHbIE PeCypChl
1 DBOJFOITMOHHAST OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BO3HHKHOBCHHE M pA3BHTHE KU3HU Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emiie
3 OpranusMsbl 1 OKpy’Karolias cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
4 Coo011ecTBa U HKOJIOTMYECKUE CHCTEMBbI 9 https://m.edsoo.ru/WXWAVS56F
5 PezepBHOE Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

ITOYPOYHOE INTAHUPOBAHME 10 KJIACC

KoaudecTBO 4acoB

Nenn/m Tema ypoka Beero Kontpoabubie IIpakTuueckue 5:;:CHHH 0351;:3?;?;1;?;335&?;:”
padoThbI padoThI

1 buonorus B cucreme Hayk 1 https://m.eds00.ru/0O2T4D1UI15
Mertoasl TO3HAHUS JKUBOW TPUPOJBL.

2 lpaxriseckas pabora No 1 1 0.5 https://m.edsoo.ru/GAB23860W
«Mcnonb3oBanue pa3IM4HBIX METOJOB IIPH
M3Y4YEHHH OMOJIOTUYECKHX O0BEKTOBY

3 buonornueckue cucTeMbl, MPOLIECCH U UX 1 https://m.eds0o.r/ATVOYD215
W3y4YEHUE

4 XHMUUECKHH COCTaB KIETKH. Bozia 1 https://m.edso0o.ru/L17LJ590V
MHUHEpaJIbHBIE COIN

5 benku. CocTaB u cTpoeHue OEIKOB 1 https://m.edsoo.ru/V33JINUW5W
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1

6 «3y4ueHne KaTaIuTHYECKOM aKTUBHOCTH 1 0.5 https://m.edsoo.ru/\VVBPPPBGCD
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJia3bl)»

7 VYrnesoanl. JIunuae 1 https://m.edso0.ru/OJ7NFITI5

8 Hyxneunossie kucinorsl. AT® 1 https://m.edsoo.ru/WOELRA9B3

9 VcTopust M MCTO/IbI H3YHCHUS KICTKH. 1 https://m.eds00.ru/JXQMJOGM3
Knerounas Teopus

10 KiteTka kak 1esnocTHas xuBas CHCTEMA 1 https://m.edsoo.ru/XDCLRAF1Q
CtpoeHne 3yKapuoOTHYECKON KIIETKH.
Jlaboparopnas pabota Ne 2 «3yuenue

11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 1 0.5 https://m.edsoo.ru/KZ01W5LJY
rpubOB U OaKTepHii MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE

12 OOMeH BelecTB WM MeTab0JIn3M 1 https://m.edso00.ru/LOB3I3XYZ

13 dorocuHTe3. XEeMOCHHTE3 1 https://m.edsoo.ru/\V882FDGSF

14 DOHepreTndyeckuii 00MeH 1 https://m.edso00.ru/T2LVIES3L

15 JKu3HeHHbIN UK KIeTKU. [leneHne KIeTKu. 1 0.5 https://m.edsoo.ru/COINPWLF4



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

16

Muto3. Jlaboparopuas pabora Ne 3
«HaOroieHre MUTO3a B KJIETKaX KOHYMKA
KOpPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

buocunres 6enka. Peakuust MmaTpuaHOTO
CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsius — 6uocuHTe3 Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie GopMbl )KU3HH — BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19
20

21

@DopMbl pa3MHOKEHUSI OPTraHU3MOB

Meiio3

OO6pazoBanue 1 pa3BUTHE TOJOBBIX KIETOK.

OmnonorBopenue. JlabopatopHas padora Ne
4 «M3y4yeHue cTpoeHus MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

N

0.5

https://m.edsoo.ru/2JLXB4A0OR

https://m.edsoo.ru/SNUXKO0X86

https://m.edso0.ru/C29L4DXB8

22

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

24

I'emetnka — HayKa O HaCJICACTBCHHOCTH U
U3MCHYHNBOCTH

3aKOHOMepHOCTI/I HaCJICAOBAHUS ITPU3HAKOB.

Monoru0puaHoe cKpelBaHue

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSG9WI2

25

JurndpuiHoe cKpeuBaHue. 3aKoH
HE3aBHCHMOI'0 HaclleZIOBaHUS TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CueruieHHOE HACIEeOBaHNE IPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3ydyenue
pe3yIBTAaTOB MOHOTHOPUTHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBI
Ha TOTOBBIX MHUKPOITpETIapaTaxy

0.5

https://m.edso0.ru/P2SQ5ZGN2

27

28

I'enernka nona. HacnenoBanve mpu3HAaKoB,
CIEIUIEHHBIX C IOJIOM

W3menunBocts. Henacnencreennas
M3MEHYMBOCTH. JlaboparopHast pabota Ne 6.
N3zydenune MoupuKamoHHON
W3MEHYUBOCTH, TOCTPOCHUE
BapHUaLlMOHHOTO Psi/ia ¥ BAPHALMOHHOM
KpPUBON»

0.5

https://m.eds00.ru/3aGYGV47YM

https://m.edsoo.ru/M3SMHUK2VV

29

HaCJ'IeI[CTBeHHaﬂ U3MCHYHNBOCTbD.

0.5

https://m.edsoo.ru/VWT70DZ8R



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

Jlaboparopnas pabota Ne 7. «AHanu3
MyTalui y 1po30(uibl Ha FOTOBBIX

MHUKpOIIpernapaTax»

30 I'eHeTHKa yelOBEeKa 1 https://m.edsoo.ru/XU9SFS3GA
PesepBHeIil ypok. O000mIeHHE 110 TeMe

31 «HacaeacTBeHHOCTh U M3MEHUYHUBOCTh 1 https://m.edsoo.ru/E21XRS2EB
OpPraHU3MOB»

32 Cenekius Kak HayKa U IIpolecc 1 https://m.edso00.ru/3128P3L98

33 MeTo/ bl ¥ JOCTHKCHHSI CEJICKIIUU PACTCHUI 1 https://m.eds00.ru/JSK306WOJ
1 KUBOTHBIX

34 buoTtexHoI0rMA KaKk 0Tpaciib NPOU3BOICTBA 1 https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

ITOYPOYHOE INTAHUPOBAHME 11 KJIACC

KoaudecTBo 4acoB

Hara DJIeKTPOHHBbIE HU(PPOBLIE
Nen/m - Tewa ypoka Bcero Koutposbhbie  Tpakruyeckue u3ydeHusi oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThbI

1 DBOJIIOIMS U METOJIbI €€ U3YUCHUS 1 https://m.edsoo.ru/6KWQ9KBKU

2 VlcTopus passuThs npeAcTaBienuii 0o 1 https://m.eds00.ru/0SWC47SSX
SBOJIIOIIH

3 MUKPOIBOIFOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Honynsuus Kak 37eMeHTapHasi €IMHULA

4 Buta u Ssomouun. Jlaboparopras padora Ne 1 0.5 https://m.edsoo.ru/D3UCLTSOF
1 «CpaBHEHHE BUI0B 11O
MOP(}OIOTHUECKOMY KPUTEPHIOH

5 JBuicyliue Cuitbt (SNEMEHTApHbIE GaKTOpEI) 1 https://m.edsoo.ru/3EH6CNOWI
HBOJIIOLIUU

6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbpTarsl 3BOMIOIUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U

7 Buntoo0pasosane. Jlaboparopras padora No 1 05 https://m.edso0.ru/WAJHSTLOB
2 «Onucanue npucnoco0IeHHOCTH
opraHu3Ma 1 €€ OTHOCUTEIIbHOTO
XapakTepa»

8 Hanpagnenuns u myTu Makpo3BOJIIOIIMU 1 https://m.edsoo.ru/PI1FI0YV3

9 HeoOpaTrMOCTh 3BOJTIONNH 1 https://m.edsoo.ru/CLA9VC5JJ

10 Metopis sKusiit fa SeMre it METOLB! € 1 https://m.eds00.ru/MIY Y IMVX7
W3Y4EHHUS

11 ['Mnore3bl NpoUCX0KAEHUS )KU3HU Ha 3eMiie 1 https://m.edsoo.ru/EKNHXBOS?2

12 Passutue xusHu a 3emie 10 spavt 1 https://m.edso0.ru/ECINSTF62
nepuoaam
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIIHLHOTO

13 M KMBOTHOTO Mupa. [IpaxTiieckas padota 1 05 https://m.eds00.ru/7K1LYOSCT
Ne 1 «M3yueHne uCKOMmaeMbIX OCTaTKOB
pacTeHuil ¥ KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHasl CHCTeMa OPTraHNYEeCKOT0 MUpa 1 https://m.edsoo.ru/\WSEXNIYAK



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK

15 DBOJIIOIMS YeJIOBEKa (aHTPOIOTeHE3) 1 https://m.edsoo.ru/ADV3JERUE

16 JBmxymiue cuibl ((hakTophl) aHTPOIIOTEHE3A 1 https://m.edsoo.ru/D7JZMBYPQ

17 OcHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA 1 https://m.eds00.ru/14G19MQ4K

18 Hestopetieckite pachl i NPUPOAHbIC 1 https://m.eds00.ru/XL 7QKC5PK
aJIaTrTalliy 9eJI0BeKa
PesepBHelil ypok. O000IIeHHE TTO TeMe

19 «BO3HMKHOBEHUE 1 Pa3BUTHE KU3HU Ha 1 https://m.edso0.ru/R6L7VY2GB
3emiie»

20 DKoJIoTus Kak HayKa 1 https://m.edsoo.ru/K46 KON56I

21 ggzig;fmaﬂm 1 FKOTIoTITHECKHE 1 https://m.edsoo.ru/DCOIEUICI
Aobuotndeckue dakTopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckne

22 ocofemoc pactent s pasn ect 1 05 hpsim.ecso0IW/GTNESPINM
«BiusiHUE cBETa HA POCT U Pa3BUTHUE
YEPEHKOB KOJIeyCay

23 buotnueckue haxkTopsl 1 https://m.edsoo.ru/A6Z8MGNQR
DKOJIOTUYECKUE XapaKTEPUCTUKU

24 Z%ilglé?;nﬁiﬁzeﬁiﬁ:ﬁﬁlﬁéx 1 0.5 https://m.edsoo.ru/X42J6ABRN
BHJIOB PAaCTCHUIN»

25 Coo0bmiecTBa Opranu3MoB — OHOIEHO3 1 https://m.edsoo0.ru/0T2K1PNGZ

26 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI) 1 https://m.eds00.ru/SILIRWZMR
OCHOBHBIC TIOKa3aTeIT YKOCUCTEMBI.

27 Oxonorudeckue nupamuabsl. CBoiicTBa 1 https://m.edsoo.ru/NSTEWOGPE
skocucteM. Cykueccus

28 [TpupoaHbIE SKOCHCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPOITOTEHHBIE YKOCHUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC

30 brochepa — rodarenaz skocucrema 1 https://m.eds00.ru/2X1VG5Q18
3emun

31 3aKOHOMEPHOCTH CYIIECTBOBAHMA 1 https://m.eds00.ru/\V/5JT6B38Z
o6uocdepsl

32 UenoseuecTBo B buochepe 3emin 1 https://m.edsoo.ru/HXCDHPXDJ



https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ

CocyuiecTBoBaHME PUPOABI U

33 1 https://m.edso0.ru/187G37606
YgcJI0BCUCCTBaA
34 PesepBHEIH ypok. Obobmenne TeMEI 1 https://m.edsoo.ru/SW5XCF3K6
«COOGH.ICCTBa H 3KOJIOTHUYCCKHUEC CUCTCMBD)
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5



https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IIPOBEPSIEMBIE =~ TPEBOBAHUSI K  PE3YJIBTATAM  OCBOEHM
OCHOBHOM OBPA3OBATEJIbHON ITPOI' PAMMABI

10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie PEIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBI CPEHETO 00IIero 00pa3oBaHuUs

ChopMHpPOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAYyK, B ((OPMUPOBAHNH COBPEMEHHOH €CTECTBEHHO-
HAay4HOU KapTHHBI MUpa U HAYYHOT'O MUPOBO33PEHHS; O BKJIAJI€ POCCHHCKUX
1 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHN; (YHKIIMOHATIBHON
IPAaMOTHOCTH YeJIOBEKA JUISl PeHICHUS] XKM3HEHHBIX 33/1a4

YMeHue pacKpbIBaTh CoJiepiKaHue OMOIOTHYECKUX TEPMUHOB M MOHSATHIA:
JKU3Hb, KJIETKA, OpraHu3M; MeTab0I13M (0OMEH BEIIECTB U MPEBPAILCHUE
SHEPTrUH), TOMEOCTa3 (CaMOpEryJIsiys), ypOBHEBAsI OpPraHU3aIHsl )KUBBIX
CUCTEM, CaMOBOCIIPOU3BEACHHE (PETIPOIYKIINS), HACIEICTBEHHOCTbD,
W3MEHYUBOCTb, POCT M Pa3BUTHE

YMenue uznaratb OHOIOTHYECKHE TEOPUH (KJIETOYHASL, XPOMOCOMHAS,
MyTanuoHHasi), 3akonsl (I'. Mengens, T. Moprana, H.I. BaBunosa) u yuenus
(0 meHTpax MHOT00Opa3us M MPOUCXOXKICHHUS KyJIbTypHBIX pacteHuit H.W.
BaguioBa), onpenensTh IpaHUIIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiaieTb METOAaMu Hay4YHOTO MO3HAHUS B OMOJIOTUH (HAOIIOICHUE 1
ONHUCaHUE KUBBIX CUCTEM, ITPOLIECCOB U ABJICHHI; OpraHu3alus 1
MpoBeICHNE OMOJIOTUYECKOTO IKCTIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI;
BBISIBJICHHE 3aBUCHMOCTH MEX/y UCCIIETyeMbIMU BETHUNHAMU, OObSICHEHHE
MOJIYYEHHBIX PE3YJIHTATOB, UCIIOIb30BAHHBIX HAYUHBIX MOHATHN, TEOPUN U
3aKOHOB; YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3yIhTATOR)

YMeHue BbIIEIATh CYIIECTBEHHBIE IPU3HAKN BUPYCOB, KJIIETOK IPOKAPUOT U
9YKApPHOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB; 0COOEHHOCTH
IIPOLIECCOB OOMEHA BEIIECTB U NMPEBPAILEHUS JHEPTHH B KIIETKE,
¢doTocuHTE3a, MITACTUIECKOTO U HYHEPIeTHIECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO03a, MEH034a, OTUIOJJOTBOPEHHUS, PA3MHOKEHHU S, UHINBUIYaJIbHOTO
pa3BUTHSI OpraHU3Ma (OHTOTEHE3)

YMCHI/IG HpI/IMeHSITB HOJ'Iy‘—IeHHI)Ie 3HAHUS OJI51 O6T)$[CH€HI/I$I 6PIOJ'IOFI/I‘-I€CKHX
MIPOLIECCOB U SIBIICHUH, JUTsI MPUHATHUS MPAKTUYECKUX PEIICHUN

B ITOBCEIHEBHOM KU3HU B IIEJISIX 00ecmeueHnst 0€30MaCHOCTH CBOETO
3JI0POBBS U 3JI0POBBS OKPYKAIOIIUX JIFOJIEH, COOI0IEHUST HOPM TPAaMOTHOTO
MOBEJICHUS B OKPY KAIOIIECH MPUPOTHON Cpejie; MOHUMaHNEe HEOOX0IUMOCTH
UCIIONIb30BaHUs JOCTUKESHUI COBPEMEHHOM OMOJIOTUY U OMOTEXHOIOTHIA JUIs
PaIMOHATBLHOTO MTPHPOJIONOIH30BAHUS

YMeHue periath dJeMeHTapHble TeHeTUYEeCKUE 3a1a4i Ha MOHO- U JIUTHO-
PUAHOE CKpEeILMBaHuE, CLETIJICHHOE HACIEJOBAaHHUE; COCTABIISATH CXEMbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUTS TIPEICKa3aHusl HaCle0BaHUs MTPU3HA-
KOB Y OPraHU3MOB

YMeHue BBINOJHATH Ta00paTOpHBIE U MTPaKTUYECKHe padoThl, COOII0IATH
MpaBujIa Ipu padoTe ¢ y9eOHBIM H JIAOOPATOPHBIM 000PY0BAHHEM

YMeHne KpUTUYECKH OLICHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO
OMOJIOTMYECKOT0 COZIePKaHMs], BKIIOYAIOIYIO [1CEBAOHAYYHbIE 3HAHUS U3
pa3nanuHbIX ncTouyHUKOB (CMU, HaydHO-TIONYyJIIpHBIE MaTEPUAIbI); 3TH-
YECKHE aCleKThl COBPEMEHHBIX UCCIIEOBAHUI B OMOIOIHH, MEJHUIIMHE,




Kon
IIPOBEPSAEMOTO
pe3yJibrarta

IIpoBepsieMble TpeIMETHBIE PE3YJIbTAThl OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus

OMOTEXHOJIOTUH

10

VMeHue co3aBath COOCTBEHHBIC MMChbMEHHbBIC U YCTHBIC COOOIICHHUS,
000011251 OMOTOTHYECKYI0 HH()OPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB,
I'PAMOTHO MCII0JIb30BATh MOHITUIHBIN amnmnapaT OHOJIOTHH

11 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTaThl OCBOCHUS OCHOBHOM
00pa3zoBaTebHON MPOTrpaMMBbl CPETHET0 00IIEeT0 00pa30BaHUS

CpopMUpOBaHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTHUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJI€ POCCUMCKUX
1 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIIMOHATHHON
TPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHMS] >KM3HEHHBIX 3a/1a4

YMeHue pacKkpbIBaTh co/iepKaHue OMOJOTHYECKUX TEPMUHOB U MOHSATHI:
BH/I, TIOIYJISALINS, TCHOPOH/I, SBOJIOIUS, IBIKYIINE CHIBI ((haKTOPHI)
9BOJTIOIIHH, TPUCTIOCOOIEHHOCTh OPTaHU3MOB, BUJI000pa30BaHue,
IKOJIOTUYECKHE (PAKTOPHI, IKOCUCTEMA, MTPOAYIICHTHI, KOHCYMEHTHI,
PEeAYLEHTHI, IIeNH MUTAaHUs, SKOJOTHYecKasl MupamMuia, OMoreoreHos,
ouocdepa

YMeHnue uznaraTh OMOIOrHYECKUe TEOPHUH (IBOIIOLIMOHHAS TEOPUS

Y. [apBuHa, CHHTETHYECKAsl TEOPHs DBOJIIOINH), 3aKOHBI 1 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactBa K.M. bapa, uepenoBanus rmaBHbIX HalpaBlIeHUN U
myTtedt aBomonuu A H. CesepiioBa, yuenus o 6mocdepe B.I. Bepuaackoro),
OTIPEACIISITH TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BlIaJIeTh METOJaMH HAyYHOTO MTO3HAHMS B OMOJI0oruu (HAOII0ACHUE U
OMMCaHUE )KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUI; OPraHU3alus U
MPOBeACHNE OMOIOTUYECKOTO IKCTIEPUMEHTA, BHIIBI)KEHNUE THIIOTE3HI;
BBISIBJICHHE 3aBUCIMOCTH MEXK/y UCCIIEyeMbIMU BETHUYNHAMU, OOBSICHEHHE
MOJTYYEHHBIX PE3YIbTaTOB, UCIIOIB30BAHHBIX HAYUHBIX MIOHATHM, TEOPHH U
3aKOHOB; YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIHTATOR)

YMeHHe BBIACIATH CYIIECTBCHHBIC TPU3HAKH CTPOCHUS OMOIIOTHIECKHUX
00BEKTOB: BUIOB, MOMYJISINN, POYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OMOTeOI[CHO30B U IKOCUCTEM; OCOOEHHOCTH TPOIECCOB HACICICTBEHHON
W3MEHYHMBOCTH, ECTECTBEHHOTO 0TOOpa, BHI000pa30BaHus,
MIPHUCITOCOOICHHOCTH OPTaHU3MOB, JAEHCTBHUS SKOJIOTHIECKHX (GaKTOPOB Ha
OpraHu3MBbI, TIEpEHOCA BEIIECTB U TIOTOKA SHEPTHU B SKOCUCTEMAX,
AQHTPOITOTEHHBIX U3MEHEHH B 9KOCHCTEMAaX CBOCH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTEOXUMHUYECKIX ITUKIIOB B Onocdepe

YMeHue npuMeHsTh NOJy4YeHHbIE 3HaHUS U1 00BSCHEHUS! OUOIOTMYECKUX
MIPOLIECCOB U SIBICHUH, 111 TPUHATHUS PAKTUUYECKUX PEIICHUH B
MTOBCETHEBHOM JKM3HU B LIENSAX oOecreueHuns: 0e30MacHOCTH CBOETO 370POBbs
Y 3JIOPOBBS OKPYKAFOIIUX JIFOJIEH, COOIIIOIEHUSI HOPM TPaAaMOTHOTO
MOBE/ICHUS B OKPY>KaIOLIeH MPUPOIHON cpe/ie; MTOHUMaHue HE0OXOAUMOCTH
WCIOJIb30BAHUS JJOCTHKEHUI COBPEMEHHOMN OMOJIOTUHU IS PAIlHOHATBHOTO
IPUPOAONOIB30BAHUS




Ko o
A IIpoBepsiemble IpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOMN

IIPOBEPSIEMOTO o
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO O0IIEr0 0Opa3oBaHus

pe3yJibrara

7 YMeHue peniats 31eMeHTapHble OMOIOTrHYeCKHUEe 3a/1a4H, COCTABISATH CXEMBbI
TepeHoca BEIIECTB U YHEPTUHU B IKOCUCTEMAX (IIeMU MUTaHUs)

8 YMeHue BBINOIHATD J1a00paTOpHbIE U MPaKTHUeCKHe paboThl, COONI0AATH

IpaBujIa MpH padoTe ¢ yUeOHBIM U JTA00OPATOPHBIM 000PYI0BAHUEM

YMeHue KpUTUYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH HH(OPMALINIO
OHMOJIOTUYECKOT0 COJIEPKaHusl, BKIIOYAIONIYIO [ICEBJOHAYYHbIC 3HAHUS U3
9 pasnuuHbIX ucTouyHUKOB (CMU, HaydHO-TIOMYIApHBIE MaTepUabl);
paccMaTpuBaTh III00aTBHBIE SKOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH,
(hopMUPOBATH 11O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

YMeHue co3iaBaTth COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOIICHUS,
10 0000111251 OMONIOrHYECKYI0 HH(HOPMALIMIO U3 HECKOIBKUX UCTOUHUKOB,
I'PaMOTHO UCTIOJL30BaTh MOHATHHHBIN anmapar OMOJI0THI

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS

1 buonorus kak Hayka

11 buonorus — Hayka o xuBoi ipupojie. Posib Guosioruu B GopMHUPOBaHUM COBPEMEHHOM
' Hay4YHOH KapTHHBI MUpa. CuctemMa OHOJIOTHYECKUX HAayK

12 MeTto/1bI TO3HAHUS KUBOW MPUPOJIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITUCaHHE, U3MeE-
' peHue, kiaccuduKalys, MOJICITUPOBaHIE, CTaTHCTHYECKass 00paboTKa JaHHBIX)

2 JKuBble cHCTEMBI U UX OpraHu3anus

21 JKusble cucteMsl (6MOCHUCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. CpoiicTa 6uo-
' CHCTEM M UX pazHOOOpaszue

29 YpoBHU OpraHu3aluy OMOCHCTEM: MOJIEKYJISIPHO-TEHETUUYECKHH, KIIETOUHBIH, opra-
' HU3MEHHBIH, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OrochepHbIit

3 XHUMHYECKUI COCTAB M CTPOEHUE KIETKH

XUMUUYECKUN COCTAB KJIETKU. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO-
3.1 aneMeHThl. Boia n MuHepanbHbie BemecTBa. DyHKIUHA BOAbl U MUHEPAIbHBIX BEIIECTB
B kieTke. [logaepxkanre ocMoTHYecKoro Oasanca

benku. CoctaB u cTpoeHue 06e1KoB. AMMHOKHCIOTHI — MOHOMEpHI 6enkoB. Hezame-
HUMBIE U 3aMEHUMbIE AaMUHOKHCIIOTBl. AMMHOKHUCIIOTHBINH COCTaB. Y POBHU CTPYKTYPBI
OeTKOBOM MOJIEKYJIHI (ITepBUYHASI, BTOPHYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa).
3.2 XuMuyeckue cBoricTBa 6enkoB. bruonornueckue GyHKIUU OEIKOB.

depMeHTHI — OroJornueckue Katanu3atopbl. CTpoeHue pepMeHTa: aKTUBHBIN IIEHTP,
cyocrparnas cneunpuaaocts. Kopepmentsl. Buramunsl. Otnnunst pepMeHTOB OT
HEOPraHNYECKUX KaTaJIu3aTOPOB

YrneBonapl: MOHOCaxapu bl (TJII0OK03a, pud03a 1 Ie30Kcupr003a), Arucaxapuasl (caxa-
po3a, JIaKT03a) U MoJucaxapu/ibl (Kpaxmal, IIIMKOreH, eJlTi0103a). buonornueckue
3.3 (GYHKIMH YTJIEBOJIOB.

JMnuasl: TPUTIULEPHIBL, cTepouabl, pocomunuast. ['uapodunsao-ruapododHbIe
cBoiicrBa. buonoruueckue hynkuuu aunuaos. CpaBHEHUE YIIIEBOAOB, OEJIKOB U JIH-




Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

IMMUJ0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxkneunossie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX
kucinot. Crpoenue u ¢pynkuuu JJHK. Ctpoenne u pynkiun PHK. AT®: ctpoenue
1 QYHKIHH

3.5

[{utosorust — Hayka o kierke. Kiierounas reopusi. MeToabl H3y4eHUsl KIETOK

3.6

Knerka kak nenocTHas xxuBas cucrema. O01ue npu3Haky KJIETOK: 3aMKHYTast Ha-
pyxHas MmemOpaHna, moseky:ibsl JJHK kak reneTnueckuil anmapar, cuctemMa CUHTE3a
Oenka

3.7

Tumsl KJIETOK: 3yKapuoTHYEcKas U pokaproTrueckas. OCOOEHHOCTH CTPOECHUs
npokapuoThyeckoi kierku. Knerounas crenka 6akrepuil. CtpoeHue
9yKapuOTH4eCcKOH Ki1eTKu. OCHOBHBIE OTJINYUS PACTUTEIbHOM, )KUBOTHON M IPUOHOMN
KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TTTUKOKATINKC, UX QYHKIUH.
[Tna3zmatudeckas memOpaHna, e€ cBoricTBa U GyHKIMHU. LluTomnnazma u e€ opraHoubI.
OnHoMeMOpaHHbIe OpraHOM bl KJIETKU: SHAoIIa3mMaTiueckas ceth (D11C), anmapat
["onbaxku, muzocomsl. [1o1yaBTOHOMHBIE OPraHOM bl KIIETKH: MUTOXOHAPUH,
actuabl. [Ipoucxoxnenrne MUTOXOHApUI U TiacTua. Buasl mactu.
HememOpanHbIe OpraHOHIbI KIETKH: PHOOCOMBI, KIIETOYHBIN LIEHTP, PECHUYKH,
KIyTUKU. DYHKIIMU OpraHoOMI0B KJIETKH. BritoueHus

3.9

SAnpo — perynsaTopHslii HeHTp KieTku. CTpoeHue spa: siaepHas 000J04Ka, Kapuo-
IJ1a3Ma, XPOMATUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BEHIECTB B KJIETKE

H(HSHCI[GSITCHBHOCTL KJICTKHN

4.1

OOMmeH BelecTB, UM MeTa00JIN3M. ACCUMMIISIIMS (TUTACTUYECKUI OOMEH) U AKC-
CUMMJISIMS (SHEPreTHUeCKUil 0OMEH) — JIBe CTOPOHBI €IMHOTO Mpoliecca METaboIn3Ma.
Tunsl oOMeHa BeliecTB: aBTOTPOQHBIN U reTepoTPOdHBII.

Posib pepMEHTOB B OOMEHE BEILECTB U NPEBPALLIEHUH YHEPTUU B KIIETKE

4.2

®orocunre3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakunu

dorocunTeza. IhdekTuBHOCTH HOTOCUHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha
3emute. Biiustnue ycnoBuit cpenbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIICHUS €70
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaueHuEe XeMOCHHTE3a [ )KU3HH Ha
3emiie

4.3

OHepreTuyeckuii oOMeH B KieTke. Paciernienue BemecTs, BbIACIEHHE U aKKyMY -
JMPOBAaHUE SHEPTUH B KIJIETKE. DTambl SJHEpreTrueckoro ooMena. I mukonus. bpoxenue
u ero Bujbl. KucinopoaHoe okucienue, ik KIeTOYHoe JbIxaHue. DPPeKTUBHOCTh
SHEPreTH4ecKoro ooMeHa

4.4

Peakuuu marpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTUYecKoil nHpopmaluu B KiieTke. I'eHeTnueckuii Ko u ero cBoiicTa. TpaHc-
kpunuus — MaTpuusblii cunte3 PHK. Tpancnsnus — 6uocunres 6enka. Koguposanue
aMUHOKHCIIOT. Posib prbocom B GnocuHTE3€e OenKa

4.5

Hexknerounsie ¢popmbl sxu3an — BUpychl. Mctopus otkpsitus Bupycos (.U. Ba-
HOBCKHIT). OCOOEHHOCTH CTPOCHUS U KU3HEICATSILHOCTH BUPYCOB. bakTeprodaru.
bonesnu pacreHni, )KUBOTHBIX U 4EJIOBEKA, BbI3bIBAEMbIE BUpycaMu. Bupyc
uMmmMmyHoaeduiurta yenoseka (BUY) — Bo3oynurens CITINda. [Tpodunaktruka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JIeBaHUN

Pa3sMHOXeHNE U UHANBHUIYAIbHOE PA3BUTHE OPraHU3MOB

KJeTouHblii UK, WIK )KU3HEHHBIN MK Ki1eTku. MiHTepdasa u mutos. IIpoueccsl,
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npoTekaromue B uaTepase. Permkanms — peakust MaTpuynoro cuntesa JJHK.
CtpoeHune XpoMocoM. XpOMOCOMHBIN HAOOp — KapuOTHIl. JIUIUTOMAHBINA 1 TarIOn /-
HBI XPOMOCOMHEBIE HA0OPbI. XpoMaTusl. LluTonornyeckre 0CHOBBI pa3MHOKEHHS
Y MHIMBUyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu murtosa. [Ipoieccel, mpoucxoasiiye Ha pa3HbIX
CTaIUSIX MUTO3a. BHOJIOrMUecKUu CMBICII MHUTO3a

5.2

(DOpMBI Pa3MHOXKCHHS OPpraHU3MOB: 0ecI10JI0€ U MOJIOBOE. BI/II[bI OecmoJioro
Pa3MHOKCHUA: ACTICHUC HAABOC, IOUYKOBAHUC OAHO- U MHOTI'OKJICTOYHBbIX,
cn0p006pa30BaHHe, BEIr€¢TaTUBHOC PA3MHOXKCHHUC. I/ICKYCCTBCHHOG KJIOHUPOBAHHUC
OpTraHru3MOB, €0 3HAYCHUC NJIA CCIICKIINN

5.3

ITonoBoe Pa3MHOKCHUE, CI'0 OTIINYHA OT 0ecnoJIoro.

Meiios. Ctaauu meiiosa. [Iporeccsl, mpoucxosuine Ha craausx Merosa. [loBenenue
xpoMocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMpIC U 3HaYEHHE MeH03a

5.4

["ameTorenes — mpoiiecc 00pa3zoBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [Ton0BBIE *Ke-
Je3bl: CEeMEHHUKH U SnYHUKU. OOpa3oBaHKe U Pa3BUTHUE MOJIOBBIX KJIETOK — raMeT
(cmiepmaro3ou/, STUIEKIIeTKa) — criepMaToreHes u oorene3. OCOOEHHOCTH CTPOCHUS
SHIEKIETOK B ciepMaTo30u10B. OrtogoTBopenue. [laprenorenes

5.5

NuauBuayanbHOE pa3BUTHE (OHTOT€HE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Drarbl SMOPHOHAIBHOTO PAa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TaCTPY-
asimst, opranoreres. [locramOproHabHOE pa3BuTHE. THITBI TOCTIMOPHUOHATIHLHOTO
Pa3BHUTHS: IPSMOE, HENPSIMOE (JIMIMHOYHOE). BIMsiHUE Cpebl Ha pa3BUTHE OpPraHU3-
MOB; (paKTOPBI, CTIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3zeutue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJUu Pa3BUTHUS

HaCJ'IGI[CTBeHHOCTI: 1 UBMCHUYMUBOCTHb OPraHNM3MOB

6.1

IIpenmer u 3agauu reHeTuku. Mictopus pa3BUTHS T€HETUKHU. BKiag poccHiicKux

1 3apyOEKHBIX YUEHBIX B PA3BUTHE T€HETUKU. METOIbI T€HETUKH
(TuOpUIONOTUYECKU, IMTOTEHETHYECKHIA, MOJIEKYJISIpHO-TeHeTHYecKHii). OCHOBHBIE
T€HETHUYECKHE MOHATUA. [ eHeTHUecKkas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMax CKpe-
IIMBaHUN

6.2

3aKOHOMEPHOCTHU HACJIEA0BAHUS IPU3HAKOB, ycTaHOBJIEeHHBIE ['. Menaenem. MoHo-
ruOpHIHOE CKpelMBaHue. 3aKOH eIMHO00pa3usi TMOPUI0B NIepBOro nokojenus. Ilpa-
BHUJIO JOMUHHPOBAHUA. 3akoH pacCiCIiJICHUA ITPU3HAKOB. I'mmioTres3a 9uCcTOTHI TaMeET.
ITonHOE M HEMOIIHOE JOMUHUPOBAHHKE.

JurubpunHoe ckpenuBaHie. 3aKOH HE3aBUCHUMOT'O HaclIeJOBaHUsI Mpu3HakoB. [{uTo-
T€HETUYECKHE OCHOBBI TUTHOPUIHOTO CKPEITUBAaHUS. AHAIM3UPYIOIIEe CKpEIUBaHUE.
Vcnonp30BaHrEe aHAIM3UPYIOMIETO CKPEIIMBAHMS JIJISl ONIPeIeTICHIs] TEHOTUIIA 0COOU

6.3

CuenneHHoe HacieoBanue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuennenus reHoB B pe3yibTaTe KpOCCUHIOBEpa.
XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'eneruka nosia. XpoMOCOMHOE ONpEEIEHUE oJIa. AyTOCOMBI U MOJIOBBIE XPOMO-
coMbl. 'oMoraMeTHsle U rereporaMeTHsle oprauu3msl. HacienoBanue npusHakos,
CIEIUIEHHBIX C I10JI0M

6.4

M3meHunBOCTh. BUJIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HAaclIeACTBEHHas. Poib
Cpenbl B HEHACEACTBEHHON N3MEHUYNBOCTH. XapaKTepUCTHKA MOTU(PUKAITMOHHOM
U3MEHYMBOCTH. BapuanMoHHbIN psifi U BapualMoHHas KpuBas. Hopma peakuuun
npusHaka. KoJm4yecTBeHHbBIE U KaUeCTBEHHBIEC IPU3HAKN U MX HOPMA PEaKIIHH.
CBoiicTBa MOIM(UKAIIMOHHON U3MEHYHBOCTH

6.5

HaCJ'Ie,I[CTBCHHaH, WJIM TCHOTUITNYCCKas, ©3MCHYHUBOCTD. KoMOnHaTHBHAs U3MEHYM -
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BOCTb. Meli03 U 10JI0BOM Ipoliecc — OCHOBAa KOMOMHATUBHOM N3MEHUMBOCTH. MyTa-
LIMOHHAas U3MEeHYMBOCTb. Kiaccudukanus MyTauuii: reHHble XPOMOCOMHBIE, TE€HOM-

Hble. YacToTa ¥ MpuuuHblI MyTanuii. MyTareHHbie (pakTopbl. 3aKOH TOMOJIOTUYECKUX
psAZIOB B HacieACTBeHHOM n3menunBoctr H.M. BaBuiosa

6.6

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl TEHETHKHU

YeJlIoBeKa: FeHealoTnYecKui, OJM3HEI[OBbIN, IINTOT€HETUYECKII, OMOXUMUYECKHIA,
MOJIEKYJISIpHO-TeHeTHYeCcKUi. COBpEMEHHOE OIpEIEICHUE IEHOTUIIA: IOJJHOTEHOMHOE
CEKBEHHUPOBaHKE, TCHOTUIIUPOBaHUE, B TOM uuncie ¢ nomoulbto [11[P-ananuza. Hacnen-
CTBEHHBIE 3a00JIeBaHUs YeJIOBEKA: TeHHBIE 00JIe3HU, O0JIE3HU C HACIIEACTBEHHON
MIPEIPacIoNOKEHHOCTHI0, XpPOMOCOMHbIE O0sie3HH. COMaTHYeCKUe U reHepaTUBHBIC
myTtauuu. [IpuHIKIIBI 310pOBOTO 00pa3a JKU3HU, AMATHOCTUKH, TPOPUIAKTUKH

U JICYCHHS TeHETUYECKHX Oose3Heil. MeauKo-reHeTHUeCcKoe KOHCYIbTHPOBaHHE.
3HayeHnue MGHHHHHCKOﬁ IFCHCTHUKHU B IPCAOTBPAICHUN U JICHCHUU I'CHCTUUCCKUX
3a00JIeBaHUH YeJIOBEeKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHU

7.1

Cenexuus Kak Hayka U Ipolecc. 3apoKI€HUE CEJIEKLNUN U TIOMECTUKALS. Y YeHHE
H.W. BaBunoBa o 1ieHTpax MpOUCX0KIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHHIA.
L{eHTpBI NPOUCXOKIACHUSI JOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, ITAMM

7.2

CoBpeMeHHbIE METOABI CeJIeKIMH. MacCOBBIN U MHAUBUYaTbHbIA OTOOPHI B CENEKIIUN
pacteHuii U KUBOTHBIX. O1ieHKa SKCTEphepa. BIM3KOpOICTBEHHOE CKpEITUBAHHE —
uHOpuauHT. Yuctas nuausa. CKpemrBaHue YUCThIX THHUNA. ['eTeposuc, nimm rudpuanas
cuna. Hepoacteennoe ckpemuBanue — ayropuauar. OtaanéHnas ruopuan3anus u eé
ycnexu. VICKyCCTBEHHBIN MyTareHe3 v Mojy4yeHue MONUILIOuA0B. JJocTuxenus
CCJICKIIMN paCTeHHﬁ, JKMBOTHBIX U MUKPOOPIraHNU3MOB

7.3

broTtexHoorus Kak orpacib Npou3BoACTBa. ['€HHast HHXKeHepHs. JTallbl CO3JaHus
pexomOunantHoil JIHK u Tpancrennsix opranuzmoB. Knerounas nnxenepus. Kie-
TOYHBIE KYJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHuil. Kinonuposanue
BBICOKOITPOYKTHUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U 3TH-
yeckue npooieMbl. MO — reHeTrnuecky MoAU(GUIIMPOBAHHBIE OPTraHU3MBbI

Kon
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DBOJIOMUOHHAS OUOJIOTUs

11

DBOJIIOIIMOHHAS TEOPUS U € MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOIONNH. []aeoHTOIOrHYECKHE: TOCTIE0BATEILHOCTD TOSBICHHS
BUJIOB B MaJICOHTOJIOTMUECKON JIETONUCH, NTepexoanble popmbl. buoreorpapuyeckue:
CXOZCTBO U pa3znnyue GpayH U Gop MaTEPUKOB U OCTPOBOB. IMOPHOIOTHUECKHE:
CXOJICTBA U Pa3In4Msi SMOPHOHOB Pa3HBIX BUOB MO3BOHOUHBIX. CpaBHUTENBHO-
AHAaTOMUYCCKHEC: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pYAUMEHTAPHBIC OPraHbl, aTaBU3MBI.
MOHCKYJISIPHO-GI/IOXI/IMI/I‘-ICCKI/IGI CXO0ACTBO ME€XaHHU3MOB HACJICACTBECHHOCTHU U OCHOB-
HBIX META0OJIMYECKHX ITyTeH Y BCEX OPTaHM3MOB

1.2

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBUHU3MA.
JIBIOKyIIME CUIIBI 3BOJIIOLIMN BUI0B 10 J[apBHHY (M30BITOYHOE pa3MHOKEHHE IIPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAs H3MEHYMBOCTh, OOpH0a 3a cyIecT-
BOBaHHE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckast Teopus 3Bostonnu (CTI) u ocHOBHBIE €€ MoJ0KeHHsI. MUKPO3BO-
monus. Tlonynanus kak eqMHuIa BUAA U ABOJIIOLNN
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JIBrkytiue cuiibl ((akTophl) SBOJIOIMK BUIOB B TIPUpoie. MyTalMOHHbIH MpoIiece

¥ KOMOMHATUBHAS U3MEHYUBOCTD. [lomysiiimonHbIe BOJIHEI 1 apetid reHo. M3omsist
u Murpanus. EcrecTBeHHbIi 0TOOp — HampaBisiomuil pakrop sBosronud. OopMbl
€CTECTBEHHOT'0 0TOOpA.

[Tprcnoco01eHHOCTh OPraHU3MOB Kak pe3yJibTaT 3BOIoLUH. [Ipumepsl
npUcnoco0IeHnH y Opranu3MoB. ApoMOp(O3bl U UANOAIANTALINH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BUI000PA30BAHMS:
reorpau4eckoe, SKOJIOrHIECKOe

1.5

MaxponsBosrorusi. @OpMbI 3BOJIIOLNN: (HIIETHYECKAs], TUBEPreHTHAs!, KOHBEpreHTHas,
napauesnbHas. HeoOpatumMocTh 3BOIIOLUN

Bo3HMKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJIe

2.1

JloHay4HBbIE IpEACTABIEHUS O 3apOKACHUM KU3HUA. HayuHble runoTe3sl BOSHUKHOBE-
HUS )KM3HU Ha 3emiie: abMOreHe3 U aHcnepMus. XuMu4ecKast 3BOIIOLUS. DKC-
IIEPUMEHTAIbHOE IIOATBEPKACHUE XUMUYECKON dBoIoLMU. HavanbHble ATanbl
Oouonoruueckoi sBoonuu. I'unoresa PHK-mupa. IlepBble KIETKU U UX 3BOJIIOLUS.
DopMUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB

2.2

PazButue xxu3Hu Ha 3emiie 1o spam u nepuojaM. Karapxeit. Apxeiickas 1 mpoTepo-
3oickas apsbl. [Taneo3olickast spa u e€ nepuoabl: KeMOPUNHCKUIA, OPIOBUKCKUH, CUITY-
PpUNCKUH, IEeBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKUI. Me30301CKast 3pa U €€ IepUo IblL:
TPUACOBBIN, FOPCKUI, MEJTOBOM.

Kaiino3zolickas 3pa u €€ nepHuo/ibl: MageoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTruKa KJIuMaTa U T€0J0THYECKUX MpoleccoB. OCHOBHBIE 3TAlbl SBOITIOLINH
PACTUTENBLHOTO U JKUBOTHOTO MUpa. ApoMop(03bl Yy pacTEHUN U )KUBOTHBIX.
[losiBeHue, pacliBET M BBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4CeCKOIro MHUpa KaK OTPa>XCHUEC 3BOJIFOLIUH. OcHOBHBIE
CUCTCMATUYCCKUE I'PYHIIBI OPraHN3MOB

2.4

3BOJ'IIOI_II/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/Iﬂ KaK HayKa. PazButue HpeI[CTaBJIeHI/Iﬁ O IMpouc-
XOXKICHUHU YenoBeKka. MeTo bl HU3YYCHUS aHTPOIIOICHE3Aa. CXO}ICTB& " pa3inuunsa
YyeJI0BEeKa M )KUBOTHBIX. CHCTEMAaTHYECKOE TTOJI0KEHHE YEI0BEKA.

JBuxyuue cuisl (pakTopbl) aHTpororenesa. HacnencrseHHass ©13MEHYMBOCTD U €cC-
TECTBEHHBINH 0TOOpP. OOIIECTBEHHBINH 00pa3 KU3HU, U3TOTOBICHHE OPY Uil TpyAa,
MBIIIUIEHHUE, PEYb

2.5

OcHOBHBIE CTaJIUN ¥ BETBU 3BOJIIOLMYU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMENbIH,
Yenoek npsamoxoasmuii, YemoBek HeaHaepTanbCkuii, Yemosek pasymusiid. Haxonku
HCKOIIaeMbIX OCTaHKOB, BpEMsI CYIIECTBOBAaHUS, 00JaCTh PaCIpOCTpaHEHUs, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 *HU3HU, OPYIUs

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACHL: €BPONICOUAHAsS (eBpa3uiickas), Herpo-
aBCTpajioniHas (3KBAaTOpHAJIbHAS), MOHTOJIOUTHAS (a3HMaTCKO-aMepHuKaHcKasi). UepTsl
IpUCIOCOOICHHOCTH MPeICTaBUTENIeH YeTOBEYECKUX Pac K YCIOBHUSAM CYIIECTBOBAHUS.
EnunctBO yenoseueckux pac. Kpuruka pacuzma

OpraHusMbl 1 OKpY’Karolas cpeaa

3.1

DKOJIOTHS KaK HayKa. 3anatm " pasaciibl 5KOJIOTUH. MeTOI[BI 3KOJIOTHYCCKUX
MCCIIeI0BaHMM. DKOJOTHYecKoe MUPoBo33peHne. Cpepl 00MTaHusl OpraHU3MOB: BOJI-
Hasl, HA3CMHO-BO3AyIIHAsA, IOYBCHHAA, BHYTPHUOPraHU3MCHHAs

3.2

Oxonorundeckue haktopsl. Kimaccudukamus 3K0m0ornaeckux GakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIE. JIeliCTBHE SKOIOTHYECKUX (haKTOPOB HA OPTaHU3MBbI

3.3

AOuoTtndeckue (HaKTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepuoausm. [Ipu-
CHOCOOJICHUS] OPraHU3MOB K JeHCTBUIO abnoTndyeckux GakTopoB. bruonorunyeckue
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PUTMBI

3.4

buotnueckue pakropsl. Busmbl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHITUS, XHIII-
HUYECTBO, MAPA3UTU3M, MyTYaJIH3M, KOMMEHCAIH3M (HaXJICOHUYECTBO, KBAPTHPAHT-
CTBO), aMEHCAJIU3M, HEUTpAIN3M. 3HaUeHUE OMOTHYECKUX B3aUMOACHCTBUM IS
CYIIECTBOBaHUSI OPTaHMW3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XapaKTEPUCTUKU NOMYJSIUA. OCHOBHBIE MIOKA3ATEIIN IO JIALUN:
YHUCJIEHHOCTD, INIOTHOCTD, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JunamMuka
YU CJIEHHOCTU NONYJISIMY U €€ peryJisius

COO6H.I€CTBa 1 SKOJOTHYCCKUE CUCTCMBI

4.1

Coo01m1ecTBO opranu3MoB — OuoIeH03. CTPYKTypbl OMOIIEHO3a: BUIOBAs, POCTPAH-
cTBeHHas1, Tpoduyeckas (numesas). Buapl-nomuHanTsl. CBsI3M B OMOIIEHO3E

4.2

DKOJOTHYECKHE CUCTEMBI (IKOcHCcTeMBbI). [loHsTHE 00 SKOCHCTEME U OMOTeOIIeHO3E.
OYHKIMOHATbHBIE KOMIOHEHTHI SKOCUCTEMBI: TIPOAYLEHTHI, KOHCYMEHTBI, PEyIICHTHI.
KpyroBoport BelecTs 1 OTOK 3HEPTUU B sKocucTeMe. Tpoduueckue (UIIEBbIE)
ypoBHU 3KocucTeMbl. [Tumiessie 1ienu u cetu. OCHOBHBIE MTOKA3aTeIH SKOCUCTEMBI:
O6uomacca, NpoyKuus. DKOJIOIrMUECKUE MUPAMU/IBL: IPOTYKIIUH, YUCIECHHOCTH,
O6uomaccel. CBOMCTBA IKOCHCTEM: YCTOMYHBOCTD, CAMOPETYJIALINS, Pa3BUTHE.
Cykuneccust

4.3

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMa XBOWHOTO UITU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOTEHHBIEC IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. bronoruueckoe n
X03HCTBEHHOE 3HAYCHHE arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak gaktop ycToiunBocTH s3kocucteM. CoxpaHeHUE
OHOJIOTHYECKOT0 pPa3HO0Opasus Ha 3emiie

4.4

VYuenne B.I. Bepnazackoro o Ouocdepe. I'panuiisl, coctaB 1 CTpyKTypa Ouocgepsl.
Xusoe BemecTBo U ero pyHkIH. OcobeHHOCTH Onocheps! Kak rio0albHON KO-
cucTeMbl. JlnHaMuUYecKoe paBHOBecHE M 0OpaTHast CBsi3b B obnocdepe. KpyroBopoTst
BEIIECTB U OMOT€0XUMHUYECKHE IIUKIIbI 3JIEMEHTOB (yIiepo/ia, a30Ta). 30HaJIbHOCTh
ouochepsl. OCHOBHBIE OMOMBI CYIITN

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHbIE H3MEHEHHsI B Onocdepe.
['moGabHBIEC PKOJIOTHYECKHUE TTPOOITEMBI.

OcHoBa paliMOHaJIBHOTO YIPABIEHUS IPUPOJHBIMUA PECYPCAMHU U UX UCIIOJIb30BAHNUE.
Jloctrxkenust OMOJIOTUY U OXpaHa IPUPOIbI




YUEBHO-METO/JINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYUEHUKA

» buonorus, 10 xnace/ Kamenckuit A.A., Kacniepckas E.K., CuBornazos B.I.,
AxkrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

* buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6onos A.M. u apyrue /ITon
pen. Ilaceunuka B.B., Akimoneproe obmiectBo «M3natenbpctBo «IIpocBemnieHuey

» buonorus, 11 xnace/ Kamenckuit A.A., Kacniepckas E.K., CuBornazos B.1.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

* buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6onos A.M. u apyrue /ITox
pen. Ilaceunuka B.B., Akimoneproe obmiectBo «M3natenbctBo «IIpocBemieHuey

METOANYECKHUE MATEPHAJIBI I1JI5s1 YUUTEJIA

* buonorus. buonorudeckue cucremsr u nporecchl, 10 kmace/ Tepemor A.B., IlerpocoBa
P.A., O6mecTBoO ¢ orpanndeHHON oTBeTCTBeHHOCThIO «M3matenbcTBo BJIAJIOCy; ObmecTBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTHIO «M3narensckuit nentp BJIAJIOCy

* buonorus. buonornueckue cuctemsl u nporecchl, 11 knace/ Tepemos A.B., [TerpocoBa
P.A., ObmiectBo ¢ orpannueHHO oTBeTcTBEHHOCTHIO «M3marensctBo BJIAJIOCy; O6mecTBo ¢
OTpaHUYEHHOM OTBETCTBEHHOCThIO «M3aaTennbckuit nentp BJIAJJOC)

* buonorus. O6mras 6momnorus, 10 knace/ Cuornazos B.U., Araponosa U.b., 3axaposa
E.T., O6miecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO «JIPODAY»; AKiMoHEpHOE OOIIECTBO
«3narenscTBO «IIpocBemenne»

* buonorus. O6mas 6uomnorus, 11 kmacc/ CuornazoB B.U., Araponosa UN.b., 3axapoBa
E.T., ObmiecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «JJ[PODAY»; AkunonepHoe o0mecTBo
«M3marenscTBO «lIpocsemienuey.

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCblI M PECYPCbl CETH
HUHTEPHET
bubnuoteka I{OK https://m.edsoo.ru/863ebale
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