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1. HosicHuTebHASA 3aNIMCKA.

1.1. HopMaTuBHO-NPaBOBbI€ JOKYMEHTbI, HA OCHOBAHMH KOTOPbIX pa3padoTraHa
pabouasi nporpamma

PaGouas nporpamma no 6uonoruu pazpadboraHa 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 o00Opa3oBaHusi U Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 (manee — PI'OC cpeanero odiero oopazoBanus).

3. [Ipukaza MwunuctepcrBa npocsenieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHum3ani W OCYLIECTBICHHS OOpPa30BaTENbHOW JAEATEIBHOCTH I10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MpOrpaMmMaM - 00pa30BaTENbHBIM IPOrpaMMaM HAYalbHOIO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHUs.

4. IIpukaza MunucrepctBa npocenieHus Poccuiickoin @enepanun ot 18 uronsa 2024
r. N 499 «O06 yrtBepxkaeHuu ¢enepaabHOro MepedHs: 3IEKTPOHHBIX 00pa30BaTEIBbHBIX PECYPCOB,
JOMYIICHHBIX K MCIIOJNB30BAHUIO MPU peau3allid HMMEIOUIMX TOCYAapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYAJILHOTO OOIEro, OCHOBHOTO OOIIEro, CpEeIHero ooIero
00pazoBaHUsM.

5. [Tucema MunucrepctBa npocsenieHusi Poccuiickoit @enepanun ot 21.02.2023 No
AB- 800/03 «O6 obecnieueHnn y4eOHBIMU U3TAHUSIMID.
6. [Ipukaza MunucrepcrBa oOpazoBanus u Hayku P® ot 9 uronst 2016 r. Ne 699 «O0

YTBEP)KACHUM TEPEUYHsl OpTraHu3alliid, OCYIIECTBISIONIMX BBIMYCK Y4YeOHBIX MOCOOMil, KOTOpHIE
JIOTIYCKAlOTCA K MCIIOJIb30BAHMIO MPU PEATU3aLUU MUMEIOIIMX T'OCYIapCTBEHHYIO aKKpeIUTalUIo
00pa3oBaTeNbHbIX MPOrpaMM HayaJIbHOTO OOIIEr0, OCHOBHOTO 0OIIero, cpeaHero oOIero
00pazoBaHUs.

7. Canurapubix npasun  CII  2.4.3648-20 «CaHUTapHO-3MUIEMUOTIOTHYECKHE
TpeOOBaHUS K OpraHu3alusM BOCHUTaHUS U OOYyYEHMs, OTAbIXa U O3JOPOBJICHUS JAETeH U
MOJIOJICKW», YTBEPHKIEHHBIX MOCTaHOBIEHHEM [JIaBHOTO rocyJapCTBEHHOTO CAaHUTApPHOTIO Bpaya
Poccuiickoit deneparuu ot 28.09.2020 Ne 28 (manee — CII 2.4.3648-20).

8. Cannrapssix npasui 1 HopM CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBBI U
TpeOoBaHus K oOecrieueHnio 0e30nacHOCTH U (W) Oe3BPEIHOCTH ISl YyeloBeKa (PaKkToOpoB cpeibl
obOuTaHus», yrBepkaeHHbIX [locTanoBneHeM [ TaBHOTO rOCy1apCTBEHHOT'O CAHUTApHOTO Bpaua PO
o1 28.01.2021 Ne 2 (nanee-Caunllun 1.2.3685-21).

9. VYceraBa HOY «Yacthas mikona «B3maxy».

10. OcHOBHOHM 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO o0rmiero obpaszoBanusi HOY
«YactHas mkona «B3maxy», npunsroi pemenueM Ilegarornueckoro coera HOY «YacTtHas mikosna
«B3max» (mportokosn Ne 1 ot 30.08.2025) u yrBepknenHon npukazom gaupektopa ot 30.08.2025 Ne
2-/1.

1. «Ilonoxenuss o Qopmax, NEPUOAUYHOCTH M TMOPAJIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTAllUU, MOPSAJKE INepeBoja B ciaeayromui kiaacc B HOY
«Ikona «B3max»», npunstoro pemenuem Ilemarornueckoro cosera HOVY «lllkoma «B3max»
(mportokoin Ilegarornueckoro cosera ot 30.08.2025 r. Ne 1, mpukas ot 30.08.2025 r. Ne 2-J1).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA «bHOJIOT US»

[Ipu pa3zpaboTke MmporpaMMbl MO OMOJOTUU TEOPETHUYECKYI0 OCHOBY JJISi ONpeAesieHUs
MOJIX0/0B K (opMUpOBaHHMIO conepkaHHus yueOHoro mnpeamera «buonorus» cocraBwiIn:
koHUentyaibHble nojoxkeHuss GI'OC COO o B3auM00OOYCIOBIEHHOCTH LENeH, colaep)KaHus,
pe3yabTaToB O0y4YeHHMs M TpeOOBaHMI K YpPOBHIO MOATOTOBKU BBITYCKHHKOB, IOJIOKEHUS 00
o0IIMX LEeNsIX U MPUHLUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbI CPEIHETrO
oOmiero obpazoBanus B Poccuiickoit @enepaiinu, a Takxke MOJOKEHUS O crienudpuKe OHOIO0THH,
e€ 3HaUE€HUWU B TO3HAHMM >KMUBOM MPUPOJBI U OOECHEUEHUH CYLIECTBOBAHUS YEJIOBEUYECKOTO
oOmectBa. CoriaacHo Ha3BaHHBIM IOJIOKEHHSIM, OIPEAETICHb OCHOBHBIE (DYHKIIMH IPOTpaMMBI 1O
ounonoruu u e€ CTpyKTypa.

IIporpamma o Onosoruu 1aéT MpeacTaBIeHUE O LeNix, 00 o0meil crpareruu ooydeHus,
BOCIIMTAHMUS M pPa3BUTUS OOyyaromuxcs cpeicTBaMu ydeOHoro mnpenmera «buomorus»,



onpezenser o00sg3aTeIbHOE TNPEIMETHOE COJAEpKaHME, €ro CTPYKTYpY, paclpeiesieHue Io
pa3zenaM U TeMaM, PEeKOMEHIYEMYIO IOCIEeI0BAaTeIbHOCTh M3yUeHHs Y4eOHOro MmarepHaia C
y4E€TOM MEXKIPEAMETHBIX UM BHYTPUIIPEIMETHBIX CBSI3€H, JOrMKU 00pa30oBaTeNbHOTO Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOLTIXCS.

B mporpamme 1o Ouosoruu TakKe YUYUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METAlpeJAMETHBIM M IPEIMETHBIM pe3yibTaraM oOy4YeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BUJIOB YUEOHO-IIO3HABATEIBHON AESITENIbHOCTH/YUeOHBIX TEHCTBUI 00yYaromMXCs 1Mo
OCBOCHHIO COJIEPKaHHsI OMOJIOrMYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 kiraccel, 6a30BbIi YPOBEHB) peaii30BaH MPUHITUI
IPEEMCTBEHHOCTH B M3Y4YCHHU OHONOruM, Onaromaps uYeMy B HEW INpocMaTpUBaeTcCs
HAIPaBJIEHHOCTh Ha Pa3BUTUE 3HAHUM, CBS3aHHBIX C ()OPMHUPOBAHHEM ECTECTBEHHO-HAY4YHOTO
MHUPOBO33PEHUS, I[CHHOCTHBIX OpPUEHTAUMH  JHYHOCTH, HKOJOTHUYECKOTO  MBIIUIICHHS,
IpEJCTaBICHU O 3740pOBOM oOpa3e >KM3HHM M OEpeKHbIM OTHOUICHHEM K OKpY’Karollen
npupoaHoii cpene. [loaromy Hapsiay ¢ U3yuyeHHeM O0IIEeOHOIOTHYECKIX TEOPUH, a TaKKe 3HAHUN
O CTPOCHHHM >KUBBIX CHCTEM Pa3HOIO paHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B MPOTpaMMe o OMOJIOTHUH Y/IeIeHO BHUMAHUE MCIIOB30BaHUIO TOJTYYSHHBIX 3HAHUN
B TOBCEIHEBHON JKM3HHM IJs pPEUICHHs MNPUKIAJAHBIX 3a/Jad, B TOM 4HCIE: NpOQUIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHUI  YEIOBEKa, MEIUKO-TEHETUYECKOT0  KOHCYJIBTHPOBAHMS,
000CHOBaHHUS HKOJIOTMYECKHU IIeJIeCO00Pa3HOro MOBEIEHUS B OKpYKAIOIIEeH MPUPOIHON cpele,
aHaM3a BIMSHUS XO3SWCTBEHHOM JEATENIBHOCTH YEJIOBEKa Ha COCTOSIHHE MPHUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHUJICHHE BHHUMAaHUS K MPHUKJIAJHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bromorusy MpoIUKTOBaHO HEOOXOAMMOCTHIO O0ECTICYeHHS YCIOBUH JUIS PEUICHUS
OJIHOM M3 aKTyaJbHBIX 33724 IIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpas MPEeArnoIaraeT
dopmupoBaHre y OOYyYarOmUXCS CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHHSM JTUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpeaHero ooOuero oopa3oBaHMs 3aHMMAeT BaxHoe MmecTto. OHa
obOecrieunBaeT (GOpMUPOBAHHUE Y OOYYAIOMIMXCS MPEACTABICHUN O HAyuyHOM KapTHHE MUpA,
pacmupsieT U 000011aeT 3HAHUS O KUBOU MPHUPOJIE, €€ OTINIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3aliyl ¥ SBOJIONHMH, CO3AAET YCIOBUS JJs: TMO3HAHUS 3aKOHOB >KMBOM MPUPOJIBI,
dbopMupoBaHus (HYHKIIMOHATHLHOW T'PAaMOTHOCTH, HABBIKOB 3JIOPOBOTO M 0O€30MMAacHOTO 00pasa
KHU3HH, YIKOJIOTHUECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIICHUS K KUBOW IPUPO/IE U YETIOBEKY.

Bonbmoe 3HaueHwe OWONIOTHST HMMEET TaKXKe /IS PEIIeHHs BOCIHUTATEIBHBIX U
Pa3BUBAIOIIMX 3a/1ay CPEHEro 00IIero 00pa3oBaHus, ColMaIn3auu o0ydammxcsa. U3yuenue
OuoyoruyM oOecrneynBaeT yCiaoBus Uit GOPMUPOBAHUS MHTEIUIEKTYATbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, OCTETUYECKOW KYJIBTYpBI, CIIOCOOCTBYET HHTETpAIHU
OMOJOTUYECKUX 3HAHUN C TPEACTABICHUSIMH W3 JPYTHX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3uku, xumMun u reorpadun. Ha3BaHHbIE TOJOXKEHUS O TPEAHAa3HAYCHUN Y4eOHOTO TpemMeTa
«buonorus» cocTaBuIM OCHOBY AJISl ONIPEEIIEHUS MT0IX0J0B K 0TOOPY U CTPYKTYpPUPOBAHHIO €TI0
COJIepKaHus, TIPEICTABICHHOTO B IPOTPaMMe 110 OUOJIOTHH.

OTt60p conepxanusi yaueOHoro npeamera «bruonorusy Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPBIM OOYYaroIIHecs JOJKHBI
OCBOWTH 3HAHUS M YMEHHUS, 3HaYUMBbIE Il POPMUPOBAHUSI OOIIEH KYyJIbTYpPbl, ONMPEIACIISIONINE
aJIecKBaTHOE TIOBEJIEHHWE YEeIOBEeKa B OKpPYXKAloOIIe NTpHUPOIHOIN cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HU W MPAKTHYECKOW aesTtenpbHOCTH. Oco00€ MECTO B ITOW CHUCTEME 3HAHHM
3aHMMAIOT DJIEMEHTBHl COACpXKAHHS, KOTOpbIE CIy)KaT OCHOBOM i  (OpMUPOBAHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHMHE MHpa M I€HHOCTHBIX
OpHUEHTAIUSAX JIMYHOCTHU, CTIOCOOCTBYIOIIMX TYMaHU3AlIMU OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypHpOBaHHE COJEpXKaHUS Y4eOHOTrO Marepuajga B IporpaMme I0 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIMYUTENHHBIX OCOOEHHOCTSX
YKUBOU MPUPO/IBI, O €€ YPOBHEBOM OpraHU3aI[iy U SBOJIOIHMH. B COOTBETCTBHY C 3TUM B CTPYKTYpE
yaeOHoro mpeamera «buonorusy BbIIENEHBI CIEAYIONINE CoepKaTenbHble TuHUH: «bromorus
KaK Hayka. MeToibl HayqHoro mo3HaHus», «KieTka kak omosornueckas cucrema», «Opranusm
Kak Ouosiornyeckasi cucremayn, «CrucreMa 1 MHOrooOpa3ue OpraHmuecKoro MHUpay, « IBOIIOIHS
JKUBOU MIPUPOIBDY, « IKOCUCTEMBI M IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp m3ydenus ydeOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJICHUE



00y4JaloImUMHUCS 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHu3allMd >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHne yMEHUI UCTOIb30BaTh ATH 3HAHMS JJIsl TPAMOTHBIX JICHCTBHMA B
OTHOIIEHUU OOBEKTOB )KUBOW IPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikeHne Ienu u3ydeHus ydeOHoro mnpeamera «buomorusi» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeIYIOUX 3a1au:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAaHMH O OWOJOTHYECKUX TEOPHSX, YUCHHSX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, TMIOTe3aX, MpaBUiaX, CIYKalluX OCHOBOW i (HOpMHpPOBAHUS
IPEJICTaBICHU O ECTECTBEHHO-HAYYHOW KapTUHE MHpa, O METO/Jax Hay4yHOI'O I103HaHUf,
CTPOCHUH, MHOTOOOpa3suu M OCOOEHHOCTSAX JKMBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3alluu,
BBIJIAIOIIUXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dbopMupoBaHue y 0OydarOIIMXCsl MMO3HABATEIbHBIX, WHTEIJICKTYyaIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MPOLIECCE aHAIM3a JaHHBIX O MYTAX pa3BUTUS B OMOJIOTMH HaY4YHBIX B3IJISAOB,
ujel U MOJIX00B K U3YyUYEHHIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y OOydarommxcsi oOIed KyJIbTyphl, (YHKIMOHAJIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPY’KAIOLIEro MHUpa KUBOM MPUPOJIBI Ha
OCHOBAHWU 3HAHHI U ONBITA, TOJYYCHHBIX IPU U3YyYCHUN OUOJIOTHH;

dbopMupoBaHre y oOydarOUIUXCsl YMEHHH WIUTIOCTPUPOBATH 3HAYEHHE OMOIOTHYECKHX
3HaHUH B TIPAKTUYECKOW MIEATEIBHOCTH YEIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIIOBEKOM YXHBOW MPHUPOIHI,
HEO00X0IUMOCTH OEpe’KHOTr0 OTHOIICHUS K HEl, COOMIOIEHUS] STUYECKUX HOPM IpU MPOBEACHUU
OMOJIOrNYECKUX UCCIIEJOBAHUIA;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJISl MOBBIIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEIHEBHOMN >KM3HU JJISl OLICHKH
MOCJIECTBUI CBOEU JEATENBHOCTH 10 OTHOLICHHIO K OKpY’KaIoIeW cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBaHKE U COOIIOIeHNE Mep TPODUIAKTUKY 3a00JIeBaHUH.

MecTo u posb npeaMeTa B y4eOHOM IJIaHe (KOJIN4YeCTBO y4eOHbIX YaC0B, HA KOTOpoe
paccuuTaHa padoyasi MporpaMMa B COOTBETCTBMHU € Y4eOHBIM IIAHOM, KaJIeHJIAPHBIM
y4eOHBIM rpauKom).

B cucreme cpennero obmero oOpasoBanus «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTeNbHBIM Y4EOHBIM MpPEIMETOM, BXOJSIIMM B COCTaB NPEIMETHON o0nactu
«EcTecTBeHHO-Hay4HbIE IPEMETHD».

Jlist u3yuenust Ouosnoruu Ha 6a30BOM ypOBHE CpeIHEro oOIero oopa3oBaHusi OTBOIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 yac B Henento), B 11 knmacce — 34 gaca (1 gac B Hezenio).

2. COIEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUU C OOLIECTBEHHBIMU, TEXHUUYECKUMU U JIPYTUMHU
€CTeCTBEHHBIMM HayKaMmHu, (uiocodueld, 3TUKOH, 3CTEeTUKOH M mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHNUN COBPEMEHHOM Hay4HOI KapTUHBI Mupa. CucreMa OHOJIOrMYECKUX HayK.

MeTobl TO3HAHMS )KUBOW IPUPOABI (HAOII0eHNE, SKCIIEPUMEHT, ONMCaHUe, U3MEPEHHeE,
KJIacCU(pUKalKs, MOJEIUPOBaHHE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemMoHcTpanum:

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

Tabnuiel U cxembl: «MeTObI TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble U MPpaKTHYeCKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «cronp30BaHle Pa3InYHBIX METOA0B IPU U3YyUYCHUU
OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. )KuBble cUCTEMbI U X OPraHU3aLMS.
XKusbie cuctembl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus Ouonoruu. OTINYHE KUBBIX
CHCTEM OT HEOPTaHUYECKON MPUPOJBI.



CpoiicTBa OmocucTeM © WX pa3HOOOpaswe. YPOBHU OpraHu3aIlid OHOCHCTEM:

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

JdemoHcTpaumnu:

Tabnunbl u cxeMbl: «OCHOBHBIE MPU3HAKH JKH3HW», «YPOBHU OpPTaHHU3AIUU JKUBOU
PUPOJIBI.

ObopynoBanue: Moaens Mosiekyisl JJHK.

Tema 3. XumMuuyecKkuii COCTaB U CTPOEHUE KJIETKH.

XHUMHUYECKUM COCTAaB KJIIETKU. XMMHUYECKHE DIEMEHTBI: MAaKPO3JIEMEHTHI, MUKPOIJIEMEHTBI.
Boza n MuHepanbHbIe BEIIECTBA.

@OyHKIMM BOJbI M MHUHEPAJIBHBIX BELIECTB B KieTke. IlomnepikaHue ocMOTHYECKOTO
Oananca.

benku. CoctaB u ctpoeHne 6eIK0B. AMUHOKHUCIOTHI — MOHOMEPHI OenikoB. Hesamenumbie
U 3aMEHHMMbl€ AMUHOKHUCIOTHI. AMMHOKHCIOTHBIM cOCTaB. YPOBHM CTPYKTYphl O€IKOBOMH
MOJIEKyJbl (IepBUYHAs, BTOpUYHAsl, TPETUYHAas M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHkunn 6eIKoB.

®depmeHTHI — Ouosornyeckne Karainu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN LEHT,
cyocrpatHas cneuuduuHoct. Kodepmentsl. Buramunbsl. Ominuust  ¢(epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTopOB.

VYraeBosl: MOHOCaxapH bl (III0K03a, pudo3a 1 1e30Kcuprbo3a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMOJHMCAaxapuibpl (KpaxMmay, TJIUKOTEH, IeJUIr0JIo3a). buonorundeckne QGyHKIUU
YTJIEBOJIOB.

Jlumuapr:  Tpurauuepuasl, Qgochomununel, crepouasl. [unpoduiabHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuun aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U JIMIUIOB Kak
MCTOYHUKOB YHEPIHUH.

Hyxnennossie kucnotel: JIHK 1 PHK. Hykneotuabl — MOHOMEpBI HYKJI€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne m ¢ynkumu PHK. Bugsrt PHK. AT®: crpoenune u
byHKIIH.

[Murtosmornusa — Hayka o kierke. KiierouHas Teopusi — npuMep B3aUMOACHUCTBHSA UICH U
(dakTOB B HAYYHOM NO3HAHUH. MeTO/Ibl U3YUYEHUSI KIIETKH.

Krnerka kak nenoctHas uBas cucrema. O01ine Npu3Haky KJIETOK: 3aMKHYTasl Hapy KHast
memOpana, mosiekybl JIHK kak renHeTnueckuil anmapat, cucteMa cuHTe3a Oernka.

Tunsl KIETOK: »yKapuoTHueckas U MnpokapuoTudeckas. OCOOEHHOCTH CTPOEHHS
npokapuoTudyeckoit kineTku. Kierounas crenka Oakrepuit. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OcCHOBHBIE OTJIMYHNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKa, INTMKOKAJIUKC, MX (YHKIHU.
[Tnasmatuueckas meMmOpana, e€ cBoiictBa W ¢yHKuuu. llurormmasma u €€ opraHoufbl.
OpnnomemOpanHbie opranouabl kinetku: JI1C, annapat [Nonbku, muzocomsl. [TomyaBToHOMHBIE
OpraHou/Ibl KJIETKU: MUTOXOHAPUH, MIacTu ibl. [Iponcxoxnenrne MUTOXOHAPUN U acTul. Buast
wiactua. HemeMOpaHHBIE OpPraHoMIbl KIETKH: PUOOCOMBI, KIETOYHBIM LEHTpP, LEHTPHOIH,
PECHUYKH, KIyTUKU. DYyHKIINN OpraHOUIO0B KJIETKU. BKitoueHus.

SAnpo — perynasaTopHblil neHTp KiaeTku. CTpoeHue aapa: siaepHas 000JI04Ka, KapuoIula3Ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllnelinen, P. Bupxos, [Ix. Yorcon,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jlnarpammel: «PacnpeneneHne XMMHYECKUX DJIEMEHTOB B  HEXHUBOM  NPUPOIEY,
«PacnpeneneHne XMMUYECKHX JJIEMEHTOB B dKUBOW ITPUPOJE.

Tabnuue! u cxemsl: «llepuoauueckas TabaMIIa XUMUYECKHX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «brocnnTes 6enka», «CTpoeHre MoJiekybl 6enka», «CtpoeHue GpepMeHTay,
«Hyxknennossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHue sykapuoTHUECKON
KIeTkn», «CTpoeHHe >KMBOTHOM KieTKW», «CTpoeHHe pacTUTENbHON KiIeTkn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», «CTpOEHHE AApa KIETKN», «YTIEBOIABD, «JIUmuasD».

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpyJIOBaHUE /I MPOBEACHUS HAOIIOACHUH,




U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTHTEIbHBIX, KUBOTHBIX M OaKTEPHAIBHBIX
KIIETOK.

JlabopaTopHble U MPpaKTHYEeCKHE PA0OTHI:

Jlaboparopuast pabota Ne 1. «l3ydeHne KaTtaaUTHUYECKONH aKTUBHOCTH (hepMEeHTOB (Ha
pUMEpPe aMHJIa3bl WIIA KaTalla3bl)y.

JlaboparopHast pabora Ne 2. «/3yueHWe CTpPOEHHUs KJICTOK PACTCHUH, JKUBOTHBIX W
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMHUCAHUEY.

Tema 4. ZKusHenesiTe IbHOCTH KJIETKH.

OOmen BemecTB, WM MeTabOMU3M. AcCUMMIAIMS (IUTACTUYECKUH OOMEH) W
JUCCUMUIIALINSA (PHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Ipoliecca Metadonusma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B TOHUMAHUH METa0O0Iu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U retepoTpodHbii. Poias ¢pepmeHTOB B 00MEeHE
BEIIIECTB U MIPEBPAIICHUH SHEPTUHU B KIICTKE.

®orocunre3. CeroBas u TemHOBas ¢as3bl (oTtocuHTe3a. Peakuuu ¢doTocuHTe3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3A JUIS KU3HU Ha 3emiie. BiusHue yciaoBuii
cpenbl Ha GOTOCUHTE3 M CIIOCOOBI MOBBILICHHS €0 MPOIYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHUN.

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

OHepreTndyecknii OOMEH B  KJeTKe. PaciiensieHne BeUIeCTB, BBIICICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTarbl SHepreTuueckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KwuciopogHoe OKHCIEHHE, WM KJIETOYHOE JbixaHue. OKHCIUTENhHOE
dochopunupoBanue. IPPEKTUBHOCT IHEPTETUUECKOTO OOMEHA.

Peakuuu matpuuyHoro cunresa. I'enermueckas wundopmauus u JHK. Peanuzauus
reHeTUYeCKoil MHpopMaIuu B KIeTKe. ['eHeTHdeckuil Kol U ero cBoiictBa. TpaHcKpumuus —
matpuuHblii cunTe3 PHK. Tpancnauusa — 6unocuntes 6enka. Otansl Tpancasiuuu. Koguposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcrtopust OTKpbITHS —BHpycoB (/.
W. WBanoBckuii). OcoOEHHOCTH CTPOCHMS M JKU3HEHHOIO LMKIA BHpYcoB. bakrepuodaru.
Bone3nn pacTeHuid, ;KWBOTHBIX M YEJIOBEKA, BBI3bIBaEMbIC BUpycamu. Bupyc mmmyHonedunnTta
yenoBeka (BUY) — Bo3Oyaurens CIIM/la. OOpaTHas TpaHCKpHILHKS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a0071€BaHUMN.

JdemoncTpanum:

Hoptpetsr: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuuet ~ w  cxembl: «Tunel  nuTaHus»,  «Metabomuzm»,  «MUTOXOHIPUAY,
«JHepreTnueckuii oomen», «Xmnopormiact», «Dorocuntes», «Ctpoenne IHK», «Ctpoenue u
¢dyHKUMOHMpOBaHME  TeHa», «CuHre3 Oenka», «['eHeTnueckuit kom», «Bupycs»,
«baktepuodarn», «Ctpoenne wu ku3HeHHbIM 1wk Bupyca CIIWJla, Oaktepuodaray,
«Penmukanmsa [JJHK».

O6opynoBanue: Moaenu-anmaukannu «Yasoenue JJHK u Tpanckpunuus», «buocunres
6enkay, «CTpoeHue KIeTku», Mmoaens cTpykrypsl JTHK.

Tema S. PasMHoOKeHHe U MHAUBUAYAJIbHOE Pa3BUTHE OPIaHU3MOB.

Knerounsnii 1uki, Wiau KU3HEHHBIM MUK kieTku. MHTepdaza m mmto3. Ilpomeccsr,
npoTtekarome B uHTepdaze. Pemnmukanus — peakiust marpudynoro cuaresa JIHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHM. [[UTIIOWIHBIA W TaIUIOMJAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. [luTomorndeckre OCHOBBI Pa3MHOKEHUS M WHIUBUAYATHHOTO PAa3BUTHS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaguu Mutosa. [Iporecchl, mpoucxoasiiye Ha pa3HbIX CTAIUSAX
MHTO3a. BHOJIOrMYEeCKHl CMBICIT MUTO3a.

[IporpamMmmupyemas rubesb KIeTKH — armomnTo3.

@opmbl  pa3MHOXKEHHUS OpraHu3MoB: Oecronoe u  mosioBoe. Buael Oecnonoro
pPasMHOXKEHHUs: JieIeHHE HAJABOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3oOBaHHE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €r0 3HA4YEHHE IS
CEJICKLIHUH.

[TosoBo€ pa3mMHOKEHUE, €T0 OTIUYHSI OT OECIIOJIOTO.



Meiio3. Cranun meiio3a. IIporeccel, npoucxoasume Ha cragusx menosa. [loBenenue
xpoMocoM B meitoze. Kpoccunrosep. buonornueckuii CMbICH U 3HAaY€HHE Meio3a.

I'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK y *KUBOTHBIX. [10710BbIE *Kemne3bl:
CEMEHHUKHU U suuHUKH. OOpazoBaHHE M PAa3BUTHUE IMOJOBBIX KJIETOK — raMeT (CrnepmaTo30u,
AilleKsIeTka) — crepmaToreHe3 U oBoreHe3. (OCOoOEHHOCTH CTPOCHUS SIMIIEKIETOK U
crepmaTto3onioB. OmiogorBopenue. [laprenorenes.

NunuBuayansHOe pa3BUTHE (OHTOTeHE3). DMOPHOHAIBLHOE pa3BUTHE (dMOpPHOTEHE3).
Oramnbl 3MOPUOHATBLHOTO PAa3BUTHS y TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHUE, TacTpyJISIus,
opranorenes. [loctamMOpuoHanbHOe pazBuTHe. TUIBI TOCTIMOPUOHATILHOTO Pa3BUTHUS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BnusiHue cpeapl HAa pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHHU, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiel u cxembl: «DOpMbI pa3MHOKEHHSI OPTaHU3MOBY, «/|BoiHOE OII0I0TBOPEHHE Y
[[BETKOBBIX pAaCTeHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUI, «JleTeHne KIeTKH OaKTepHii»,
«CtpoeHne MOJNOBBIX KIETOK», «CTpoeHue Xpomocombl», «Kierounslii nukim», «Pernmukanms
JTHK», «Mutos», «Meiio3», «IIpsamoe n Henpsamoe pa3BUTHE, «] aMETOTeHE3 y MIIEKOITUTAKOIIUX
U 4esioBeKay, «OCHOBHBIE CTA/IUU OHTOTECHE3a).

OO6opyaoBaHue: MUKPOCKOI, MUKporpenapatbl «CriepMaTo30uAbl MIIEKOMUTAIOIIETOY,
«Sinexnerka muekonuTaroumero», «Kapuokunes B KIeTKax KOpelka JIyKa», MarHUTHasi MOJIEJIb-
amumkanys «Jlenenue kierkm», moaens JJHK, monens MeradasHoit XpoMOCOMEL.

JlaGopaTopHble U MPpaKTH4YEeCKHE PA0OTHI:

JlaboparopHas pabota Ne 3. «Habntoienne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIPEIIapaTax.

JlaGoparopuass pabota Ne 4. «/3yueHue CTPOEHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTH M HK3MEHYMBOCTH OPraHU3MOB.

IIpenmer m 3amaum reHetuku. McTopust pasBuTus TeHETHKM. Ponb muTonoruu u
AMOpHUOJIOTHH B CTAHOBJICHUM T'€HETUKU. BKiaa poccuiickux U 3apyOeKHbIX YUEHBIX B Pa3BUTHE
TreHeTUKU. MeToabpl TeHeTUKH (TMOPUA0JIOTHYECKUH, LUTOINeHETHYECKUH, MOJIEKYJIIPHO-
reHeTuyeckuii). OCHOBHbIE FeHETHUECKHE MOHATUS. ['eHeThueckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIMBaHUM.

3aKOHOMEPHOCTH  HAclleZJOBaHMUsS  TPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MoHorubpunHoe ckpemBanue. 3aK0H eAMHO00pa3us THOPUI0B MepBOro nokojeHus. [Ipasuio
JOMMHHUpOBaHMs. 3aKOH paclleryieHus] Mpu3HakoB. ['umore3a umcroTsl ramer. llomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurnbpugHoe CcKpemMBaHME. 3aKOH HE3aBHCHUMOIO HAcJeOBAaHMUS  IPU3HAKOB.
[{uToreHeTYEeCKHE OCHOBBI JUTHOPUIAHOIO CKpEUIMBaHUS. AHAIM3UPYIOIIEE CKpELIUBaHUE.
Vcnonb30BaHue aHANU3UPYIOLIETO CKPEIIUBAHMSI [UIsl OTIPEIeIeHUsI TEHOTUIIA OCOOH.

CuernieHHoe HacienoBaHue mpus3HakoB. Pabora T. Moprana no cuemnjieHHOMY
HaCJIeI0BaHNIO T'eHOB. HapyllleHue clemieHns TeHOB B PE3yIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasl TEOPHs HACIEICTBEHHOCTH. | e HeTHUeCKe KapThl.

I'enernka noma. XpoMOCOMHOE ONPENENIEHNE T10a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M reTeporamMeTHble OpraHu3Mbl. HacrnenoBaHwe NpPHU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3menunBOCTh. BHU/IbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIeACTBEHHAsA. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTH. XapaKTEpUCTHKAa MOAU(DUKALMOHHOM H3MEHYHMBOCTH.
BaprannoHHbIN psn 1 BapuanvoHHas kpusas. Hopma peaknnn npusHaka. KonnuecTBeHHbIE 1
Ka4eCTBEHHbIE MPU3HAKU U MX HOpMa peakinu. CBOHCTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH.

Hacnencreennas, nin reHoTUINYECKast, ©3MEeHYMBOCTh. KoMOMHaTHBHAST N3MEHYMBOCTb.
Meiio3 ¥ mONOBOW IMpolecc — OCHOBAa KOMOWHATHBHOM HM3MEHUMBOCTH. MyTalMOHHAs
u3MeHunBocTh. Kiaccudukamuss MyTanuii: TE€HHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacTrora U
OPUYMHBI MyTaluid. MyTtareHHsie (akTopbl. 3aKOH FOMOJIOTHYECKUX PAIOB B HACIEICTBEHHOM
n3menunBocty H. M. BaBunosa.



BHesnepHast HaclIeICTBEHHOCTh U M3MEHUUBOCTb.

I'enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU YEJIOBEKa:
IeHeaNoOrnyeckuii, OJM3HELOBbIH, LUTOICHETUYECKUH, OMOXMMUYECKUH, MOJIEKYJIIPHO-
reHeruueckuil. COBpEMEHHOE OIpee/ieHUe TI'EHOTUIIA: IIOJHONCHOMHOE CEKBEHMpPOBAHUE,
IreHOTUIIMPOBaHUe, B TOM uucie ¢ nomoulpto [II[P-ananuza. HacnenctBenHsle 3a0osieBaHMs
YeJoBeKa: TeHHble Ooyie3HH, OOJE3HM C  HACIEACTBEHHOW  MPEapacHoOXKEHHOCTBIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue M TIeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 310POBOTO 00pa3a >KU3HU, AUATHOCTUKH, MPODWIAKTUKYA U JICUCHHUS] TeHETUYECKHX
Oone3Held. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHHWE. 3HAu€HHE MEIULUHCKOW T€HETHKH B
[IPEIOTBPALICHUH U JIEUEHUU T€HETUUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpauuu:

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

Tabnuie! 1 cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE U €r0 LIUTOI€HETUYECKasi OCHOBAY,
«3aKkOH pacCIIEIUIEHUss M €ro IUTOIeHeTHYecKass OCHOBa», «3aKOH 4YHCTOTHI TaMeT»,
«Iurnbpuanoe ckpeuBanuey, «LluTonmornyeckre OCHOBBI AMTHOPHIHOTO CKpPEIIMBAHUS,
«Metio3», «B3anmoneiicTBue ajuieabHbIX T€HOBY, «I eéHeTHuYecKre KapThl paCTeHHUM, )KUBOTHBIX U
yenoBeka», «l'eHernka mnona», «3aKOHOMEPHOCTU HACJIEIOBAaHUS, CLEIUIEHHOTO C I0JOM»,
«Kapuotunsl 4yenmoBeka M JKUBOTHBIX», «Buabl wu3meHunBoctH», «MoaudukaroHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropay, «l eHeTrKa rpyni KpoBu», «MyTalluoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MojaeIH-anIuIMKanun «MoHoTuOpuaHOe CKpeuBanuey, «Hemomnoe
JOMUHUpOBaHUE», «JluruOpuaHoe ckpemurBaHue», «llepekpécT XpoMOoCOM», MHKPOCKOI H
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu GopMbl KPBUIBEB U OKPACKU Tela), Tepoapuii
«I"opox 1moceBHOI».

JlaGopaTopHble M NpaKTHYecKHe Pa0OThI:

JIaGoparopHas pabora Ne 5. «3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO U TUTHOPUHOTO
CKPEILIMBAHUA y Jp030(HIIbl Ha TOTOBBIX MUKPOIpErapaTax».

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

JIaboparopHass paGora Ne 7. «AHanu3 MyTauuid y Jpo30uiabl Ha TOTOBBIX
MUKpOIIpenaparax».

ITpakTryeckas padora Ne 2. «CocTaBieHHne U aHAJIN3 POAOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexnusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IpOLECC. 3apOXkKACHUE CEIEKIMU U AoMecTukanus. YdeHue H.
M. BaBuioBa 0 LEHTpax NMPOUCXOXKJEHHS M MHOrooOpasusi KyJbTypHBIX pacTeHHil. LIeHTpbI
MPOUCXOKACHUA TOMAITHUX KUBOTHBIX. COpT, mopozaa, mramMm.

CoBpeMeHHbIE METO/IbI celleKInU. MaccoBblil U MHAMBHUYaJIbHBIN OTOOPHI B CEIEKIHH
pacTeHuit U KUBOTHBIX. OleHKa IKCTEpbepa. bin3KopoACTBEHHOE CKpElMBaHUE — UHOPHJIMHT.
Yucras muaus. CKpeluBaHie YMCTHIX TUHUHA. ['eTepo3uc, win rubpuanas cuina. HepoactBenHoe

ckpemuBaHue — aytOpuaumur. OtpanéHHas ruOpuamzanuss U e€ ycnexu. MckyccTBeHHbIN
MyTareHe3 W IIOJy4YeHUue IMOIUIUIONA0B. JIOCTHIKEHUs CEIIEKIUU pPACTCHUH, XKUBOTHBIX U
MHUKPOOPTaHHU3MOB.

buorexHonorusi kak oTpaciab IMPOU3BOJACTBA. ['€HHas MHXKEHEpHs. OTalbl CO3JAHUS
pexomOunanTHOoM JIHK u Tpancrennwix opranusmoB. Kinertounas umxenepus. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKE€HUE pacTeHuil. KiioHupoBaHue BbBICOKONIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U ATHdeckue mnpobiemsl. MO —
TFeHETHYECKU MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpanuu:

Ioprpetsl: H. . BaBunos, . B. Muuypus, I'. . Kapneuenko, M. @. 1BaHoB.

Tabnuiel 1 cxembl: kapTta «LleHTpbl TPOMCXOXKAEHHUS M MHOr0o00paszus KyJIbTYpPHBIX
pacteHui», «Ilopoapl nomamHuX KUBOTHBIX», «CopTa KyJlbTYpHBIX pacTeHui», «OtaanéHHas
rubpunmzarus», «Paborel akagemuka M. @. UsanoBa», «llomummonausy, «OOBEKTHI
ouotexHomorun», «Knetounele KyabTypbl U KIOHUpOBaHHE», «KoHCTpyupoBaHHe M MEepeHOC
TE€HOB, XPOMOCOMY.




O6opyoBaHue: MYJSDKU IJI0J0B M KOPHEIUIOAOB JUKUX (OPM M KyJIbTYpHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble U MPpaKTHYEeCKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJbI M JIOCTHUKEHUSI CEJICKIMH PACTEHUU U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO0 (epMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIJIMYHOE
XO03sICTBO, J1a00PATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIoLIMOHHASI OMOJIOTHS.

[TpennocrlIki BO3HUKHOBEHUSI IBOJIOLNMOHHONW TEOPHH. DBOIIOIMOHHAS TEOpUS U €&
MecTo B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUHU HA pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBucTenbCTBA HBOJIONMH. [laJCOHTOIOrMYECKHE: IOCICAOBATCILHOCTh IOSBIICHUS
BHJIOB B MTAJICOHTOJIOTHYECKOM JIETOMUCH, TIEpex01HbIe (opMbl. broreorpadgudeckue: cXoIcTBO U
paznuuune dayH u (HIop MATEPUKOB M OCTPOBOB.

OMOpHOJIOrMUYECKUe: CXOACTBA U Pa3INuus SMOPHOHOB PA3HBIX BHUJIOB ITO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOIMYHBIE, AHAJIOIMYHbIE, PYIUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX IMYTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopuss Y. [lapsuna. Ilpennocbulku BO3HHMKHOBEHUS JapBUHU3MA.
JBuwxyume cuibl SBOMONMM  BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHUE IpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeleNéHHas W3MEHUUMBOCTb, OoOppba 3a CyllecTBOBAHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonuu (CTO) n €€ 0CHOBHBIE MTOJIOKEHHUS.

MuxkposBomntonus. [Tomynsanus kak equHuIa BUA U 3BOIIOLUH.

JBmwxymue cuibl ((pakTopbl) SBOIIONUN BUIOB B MpHpoje. MyTalMOHHBIN MpoLece u
KOMOMHATUBHAs U3MEHYUBOCTb. [lonysiiMoHHbIe BOJIHBI U Jpeii¢ reHoB. M30msamus 1 Murpanus.

EcrecTBenHbII 0TOOp — HampaBIsitonyi paxTop BOTOIHH. DOPMBI €CTECTBEHHOTO
otbopa.

ITpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJibTat 3BoJtoluu. [Ipumepsl npucnocobaeHuni
y opranu3MoB. ApomMop(}o3bl U UAN0A AN TAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHbIE (OPMBI BHI000pa30BaHMS:
reorpauueckoe, 3K0JI0rM4YeCKOe.

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

[IpoucxoxaeHne  OT  HECHEUMAIM3UPOBAaHHBIX  IpenkoB.  [Iporpeccupyromas
cricnuajan3anus. AI[aHT HWBHAas paavanus.
JdemoncTpanum:

Hoptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'ekkensb, @. Mroep, A. H. Ceseprios.

Tabmuubl  u  cxeMmsbl: «Pa3BuTHe OpraHMYecKkoro wmupa Ha 3emie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOppOBI 3a  CyIIECTBOBAHUEY,
«EctectBenHbiii  oTOOp», «MHOrooOpasue CcoOpToB pacTeHuit», «MHorooOpasue mOpos
YKUBOTHBIXY, «JTomynsanuny, «MyTaunoHHas U3MEHYUBOCTHY, «Apomopdho3bD»,
«nnoanantanun», «OOmas aereHepanus», «JBrwkymme cuisl sBomonuny», «Kapra-cxema
mapmipyta mytemectBus Y. Jlapsuna», «boprba 3a cymectBoBanue», «IIpucmoco0reHHOCTh
opranu3MoBy, «I'eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTHYECKOE BUIO0OPa30BAHUEY.

O6opyaoBaHMe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAacKu, HAOOP IJI0JI0B U
ceMsiH, KosuteKius «IIpuMephl 3alMTHBIX MPUCTIOCOOIEHNN Y KUBOTHBIX», MOJEh «OCHOBHBIE
HAIPAaBIIEHUS IBOIIOLUNY, 00BEMHAs MOJENb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX Y.

buoreorpaduueckass kapra mupa, KoJuleKuus «@DOpMbI COXPAaHHOCTH MCKOMAEMBbIX
JKUBOTHBIX U pacTEeHU», MoJenb anmukaius «llepekpéct xpomocoM», BIaKHbIE MperapaThl
«Pa3zButne Hacekomoro», «Pa3Butme srymkm», Mukpornpenapar «Jlposoduna» (HOopMma,
MyTanuu (OPMBI KPBUTHEB H OKPACKH Tella).

JlabGopaTopHble U MPpaAaKTHYeCKHE PA0OTHI:

Jlaboparophast padota Ne 1. «CpaBHeHHE BHIOB IO MOP(HOIOTUYECKOMY KPUTEPUIOY.




Jlabopatopnas pabora Ne 2. «Omnmcanwe TMPUCITIOCOOJEHHOCTH OpraHu3mMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHUe U pa3BUTHE JKM3HHM Ha 3eMule.

JloHayuHble MPEACTABICHUS O 3apPOKICHUU KU3HU. HayuHble rUnoTe3pl BO3SHUKHOBEHMS
KHU3HU Ha 3emuie: abuoreHe3 W MaHCIEPMHS. XUMHYECKas SBOJIOLUS. AOHOTCHHBIM CHUHTE3
OpPraHWYECKUX BELIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE TOATBEPKICHUE XUMUYECKON
sBosirolMy. HauanbHble aTansl Ouonoruueckoit apomtonuu. I'unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NPOTOKJIETKH. llepBble KIETKM M HX HBOJIOLHUA.
@®opMUpOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam 1 nepuoaam. Katapxeit. Apxelickas U mpoTepo3oiickas
spsl. [Taneo3olickas spa u e€ nmepuoabl: KeMOPHICKUN, OPIOBUKCKUH, CUITYypUNHCKUH, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iickas opa 1 €€ IepUO/Ibl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3zoiickast apa u €€ nepuo/pl: NajeoreHOBbI, HEOT€HOBbINA, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa Kiumara M Te0JIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PacCTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMOp(o3bl Y pacTeHHI! U )kUBOTHBIX. [losiBIeHUE, paciBeT
Y BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpa)xeHue 3BOJoLMH. OCHOBHBIE CUCTEMATUYECKUE
IpyIIIbl OPraHU3MOB.

OBOJIIOLIMSL  YeJIOBEKAa. AHTpPONOJIOrMS Kak Hayka. Pa3BuTue mpeacTaBieHHl o
MIPOUCXOKICHUH YesloBeKa. MeToibl n3yueHus anTponorenesa. CxoACcTBa U pa3jinyuus 4eJ0BeKa
1 )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxyme cuibl  (dakTopbl) aHTpororenesa. HacnencTBeHHass W3MEHYMBOCTD U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIH 00pa3 *KU3HU, U3TOTOBICHUE OPYAUN TPYa, MBIILICHUE,
peyb.

OCHOBHBIE CTaAMU W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YelIOBEK yMenbli,
Yenosek mnpsmoxoxpsammii, YenoBek Heanaepranbckuii, YemoBek pasyMmHblid. Haxonku
HCKOMAeMbIX OCTATKOB, BPEMs CYIIECTBOBaHHUs, 00JIACTh PACIPOCTPAHEHUS, 00BEM TOIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoeueckne pacsl. OCHOBHbIE OOJBIINE PAChl: €BPONEOHIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujiHasl  (PKBaTOpuaibHasl), MOHIOJIOMJHAas  (a3WaTcCKO-aMepUKaHCKas).  YepTbl
PUCIIOCOOICHHOCTH MTPEJICTABUTENEH YEIOBEUECKUX PAC K YCIOBUSAM CyIlecTBOBaHUA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoncTpanum:

Hoptpetsr: ®. Penn, JI. [Tactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. /lapsuH.

Tabnuie! u cxembl: «Bo3HukHOBeHHEe COJHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupa», «PactutenbHas kierka», «KuBoTHas kierka», «lIpokapumornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpPraHMYECKOro Mupa», «CpaBHEHHE aHATOMMUYECKHUX YEpPT CTPOCHMS
YyeJloBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MalCOHTOJIOIMUYECKUX HaXOIO0K
IIPEIKOB COBPEMEHHOIO 4eNoBeKay», «/lpeBHelmme monm», «/Ipesrue momn», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeueckne pach».

Ob6opynoBanue: Myisku  «I[Ipoucxoxxiaenue dyenoBeka» (OIOCTBI  aBCTPasIONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKU WM HW300paKeHUS] KaMEHHBIX OpYAHii
NEepBOOBITHOTO YeNoBeKka (KaMHH-YOIIEphl, pyousa, ckpebia), reoXpoHoJoruueckas Tadnuua,
KoJuTeK1us «@OpMbl COXPaHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTEHHUI.

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

[TpakTrueckas pabora Ne 1. «M3yueHne HCKOMaEMbIX OCTATKOB PACTCHHI W )KUBOTHBIX B
KOJUIEKLIHASAX).

DKCKypcHsi «IBOJIONNS OPTAaHMYECKOTO MUpPa Ha 3emye» (B €CTECTBEHHO-HAYYHBIN WITH
KpaeBeI4ecKuil My3ei).

Tema 3. Opranu3Mbl 1 OKPYKAONIIASA Cpea.

Dkojorusi Kak Hayka. 3aJaud W pas3fesibl dKOoJIOruu. MeTonbl 3KOJOTHYeCKUX
UCCIIEI0BAHUHI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl 0OuTaHUsT OpPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIHAs, TIOUYBEHHAs, BHYTpU



OpraHM3MEHHasl.

Okonorndeckue (akropel. Knaccudukanus skomorudeckux (GpakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. JleCTBIE FKOJIOTHYECKUX (DAKTOPOB Ha OPraHU3MBI.

AbGunornueckue  (akToOpel:  CBET, TEMIeEpaTrypa, BIAKHOCT.  DOTOMEPHOAM3M.
[TpucnocoOieHns OpraHu3MoB K JecTBUI0 a0uoTndeckux (pakropos. buonornyeckne puTMsl.
Buotnueckue dakropsl. Buasl OnoTHYeCKNX B3aUMOJCHCTBUN: KOHKYPEHIIUS, XUIIIHUIECTBO,
cumOuno3 u ero Gopmsl. [lapazutusm, koonepauus, MyTyaau3M, KOMMEHCAINU3M (KBApTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIIN3M, HEHTpanu3M. 3HaYeHHEe OMOTHYECKUX B3aUMOICHCTBUMN st
CYLIECTBOBaHMsI OPIaHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEpPUCTUKU Mnonyiasiuuu. OCHOBHbBIE IIOKAa3aTeNM IOMYJIALHUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POJKIAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpaunus. JluHamuka
YUCJIEHHOCTHU NOMYJISIIUU U €€ peryJisiusl.

JdemoHcTpaumnu:

Hoptpetst: A. l'ymbonear, K. @. Pynbe, 3. ['ekkens.

Tabnuuel u cxemsl: kaprta «IIpupoaHsie 30HbI 3eminny, «Cpesl 00UTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH IOIYJIALUN
uHOy30pun-Tyhenbkm», «llumessie nenmy.

JlaGopaTopHble M NpaKTHYecKHe Pa0OThI:

JIaGoparophas padota Ne 3. «Moposoruueckne 0COOEHHOCTH pacTEHUH U3 pa3HbIX MECT
oOUTaHUN.

JIaGoparopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTuueckas padora Ne 2. «IloacuéT MIOTHOCTH MOMYJISUI pa3HbIX BUJIOB PACTEHUI».

Tema 4. CoobuiecTBa M 3K0JIOrHYeCKHE CUCTEMbI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypsl  OHOIIEHO3a:  BHUOBasd,
IPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buasi-nomuaanTel. CBs3u B OnoleHo3e.

Okonornyeckue cuctemsl (3kocuctembl). [loHsTHE 00 3KOCHCTEME M OHOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl ~3KOCUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, pPEIyLIEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHHU
skocucteMbl. [lumeBbie nenu u cetu. OCHOBHbBIE IOKa3aTeld HKOCHCTEMBbI: Ouomacca,
OPOAYKLUSA. DKOJIOrMYECKHe HUpaMUAbl: MPOAYKLHH, YHCICHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTb, CAMOPETYJIALUs, pa3BuTue. CyKIieccus.

IIpuponHble SKOCUCTEMBI. DKOCHCTEMBI O3€p M PEK. ODKOCHCTEMA XBOMHOIO WIN
HIMPOKOJINCTBEHHOTO Jieca.

AHTpONOTreHHbIE KOCUCTEMBI. ATposKocHcTeMBI. YpOoskocucTeMbl. buonorndyeckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpazue kak Gakrop ycroiunBocTH 3kocucteM. CoxpaHeHue OMOJIOrHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panHulipl, coctaB u CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkuuu. OcobeHHocTH OHochepsl Kak riao0anbHONW SKOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHast CBs3b B OHocdepe.

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

UYenoseuecTBo B Onochepe 3emnu. AHTpONIOTCHHBIE H3MEHEeHHsI B Onocdepe. ['modanbHubIe
HKOJIOTHUECKUE MPOOIIEMBI.

CocyuiecTBoBaHHE IPUPOIBI U YenoBedecTBa. CoxpaHeHHe OMopazHO00pa3Hs Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBA pallOHATBHOIO YIPABIEHUS MPUPOIHBIMUA PECYPCAMU U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOTHH U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

IMoptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuet u cxemsl: «llumessie nenny, «buorenos: cocras u crpykrypa», «IIpupoamsie
coobmectBay, «llenmn nutanus», «Okonoruueckas nupamuga», «buocdepa u uenoBex»,
«JKocHCTEMA IIMPOKOIMCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jiecay, «buoneHnos Bogoémay,
«ArponieHo3», «lIpuMepHBIE aHTPOTNOTEHHBIE BO3JCHCTBUS Ha TpPUPOIY», «BakHenmme
VCTOYHUKHU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX BOA», «llouBa — BakHelIIas cocTaBisrOLIas
ouocthepnr», «Daktopel gerpagauuu  nous», «llapHukoBelii  3ddexT», «DakTOpbI




PaaMoOaKTUBHOTO 3arps3HeHus ouocheprr», «O0mas cTpykrypa 6uocheps», «Pacrpocrpanenue
XKHU3HU B Ouochepe», «O30HOBBIN 3Kpan Ouocheps», «Kpyrosopor yriepoaa B Ouochepe»,
«KpyroBopot a3oTa B mpupoze».

O06opynoBaHue: MOJEIb-aNIIIHKAIH «Tunnynsie OHMOIICHO3bD», repoapuii
«PacturenpHble  cooOmecTtBay, komiekuuum — «buomenos3», «Bpemutennm — BaKHEHUIIHX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIbTYyp», TepOapuu W KOJUIEKIMH pACTEHHH U  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 3KOJIOTHYECKUM IpyIiaM oaHoro Buaa, Kpacnas kuura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUIN U )KUBOTHBIX.

3. IINIAHUPYEMBIE PE3VYJIIBTATbI OCBOEHHA IIPOI'PAMMBI 110
BUOJIOI'MU HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHMUSA

Cormacno ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHHS K peE3yJibTaTaM OCBOCHHS
00YYalOUIMMHUCS IPOTPaMM CPEAHEro o0miero o0pa3oBaHus: TUYHOCTHBIM, METAPEIMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs IpeaMera «buosiorus» BbIIEICHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYyYaIOLIUMHUCS  POCCHUICKOM  IpaxkJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTHM M CaMOOIIPEAEIEHUIO,
HaJIMYue MOTHBAlUMM K OOYYEHHIO OHMOJIOrMH, LEJICHANIPaBICHHOE pa3BUTUE BHYTPEHHUX
yOexX1eHUH JINYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPMUYECKUX TPaJULUA pa3BUTUSA
OMOJIOrNYECKOro 3HaHUs, TOTOBHOCTb U CIIOCOOHOCTh 00YUaroLUXcs PyKOBOACTBOBATLCS B CBOEH
JEeSITeIbHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME OMOJIOTHYECKOIro
00pa3oBaHMs, HAINYUE IKOJIOTUYECKOTO ITPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LU U CTPOUTH
JKU3HEHHBIC IJIaHBbl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA IpeameTa «bHoJorus» AOCTUraroTCs B €IUHCTBE
y4eOHOI U BOCIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMHU, NPHUHATBIMHA B
o0miecTBe MpaBWIaMH W HOpPMamH IOBEAEHUS U CHOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHMA,
CaMOBOCIIMTaHUS M CAMOPa3BUTHS, Pa3BUTUS BHYTPEHHEW MO3ULMUHU JIMYHOCTH, NMATPUOTHU3MA,
YBOXXEHUA K 3aKOHY M INPABOIOPAAKY, YEIOBEKY TPyJa U CTApLIEMy IIOKOJICHUIO, B3aUMHOTO
YBaXEHUsI, OEpeKHOro  OTHOIIEHMS K  KyJIbTYpHOMY  HacleUl0 W  TpaJulusM
MHOT'OHAallMOHAJIBHOT0 Hapoaa Poccuiickoit denepanuu, npupoie U OKPYKaroLIen Cpee.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOro npeameTa « bHoaorusy 10KHbBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTbh OOYyYaroIuxcs pyKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEMN
MO3UIMEN JINYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUEHTALNH, TO3UTUBHBIX BHYTPEHHUX YOEXKACHUH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM IEHHOCTSIM POCCHIMCKOro OOILIecTBa, pacIIMpeHHe
JKU3HEHHOT'O OIIbITa M ONBITA JEATEIBHOCTH B IPOLECCE peaTN3alli OCHOBHBIX HaIlpaBJICHUI
BOCITUTATEIbHOMN NEATEIILHOCTH, B TOM YUCJIE B YACTHU:

1) rpakIaHCKOr0 BOCTINTAHUSA:

cOPMUPOBAHHOCTh TPAXKIAHCKON TMO3MIIMKA OOydYalomerocss Kak aKTUBHOTO W
OTBETCTBEHHOT'O WICHA POCCUIICKOTO 00IIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH JEATETLHOCTH MIPHU CO3JaHUH YUEOHBIX MPOEKTOB,
peHIeHI/II/I yqe6me U II03HAaBAaTCJIbHBIX 3a/1a4, BBIITOJIHEHHN N 6I/IOHOFI/I‘ICCKI/IX 3KCHepI/IMeHTOB;

CIIOCOOHOCTh  OMpENENSITh COOCTBEHHYIO TO3HIHMIO 10 OTHOLICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHUE YYUTBIBAaTH B CBOMX JIEUCTBHSAX HEOOXOJUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMH U COIIMATBHBIM
TTOJI0KCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMIPOILIECCE COBMECTHOTO BBIMIOJHEHUSI YUYEOHBIX,



MO3HABATENIbHBIX M HCCIIENOBATENbCKUX 3a/1ay, YBAXHUTEIBHOTO OTHOIIEHHS K MHEHHIO
OTIIIOHEHTOB MPH 00CYKACHUN CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COIEPIKAHNUS,
TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON MICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoamHO#, roplocTH 3a CBOMl Kpail, CBOIO
Ponuny, cBOM SI3bIK U KYJIBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHAMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HACIEAUI0O M NaMATHUKAM IPUPOJBI,
JocTuKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIGHMBATh BKJIaJ POCCUMCKHX YYEHBIX B CTAHOBICHHE U DPa3BUTHE
OMoJIOTUY, TOHUMAHKS 3HAYCHUST OMOJIOTUHU B TIO3HAHUH 3aKOHOB MTPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIEeCTBA;

ujenHas yoexx1€HHOCTh, TOTOBHOCTb K CITY>KEHHIO U 3a1uTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX [IEHHOCTEH POCCUIICKOIO HApO/a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OIEHUBATH CUTYAIMIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM pOJMTENSAM, CO3JAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN XU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccum;

4) 3cTeTHYeCKOro BOCIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIFOUasi CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3/ICUCTBUS KUBOU MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTH K CaAMOBBIPAXXCHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHUEC TIPOSBIIATH
KaueCTBa TBOPUYECKOM JINYHOCTH;

5) puznueckoro  BocnuTaHus, (GopMHpPOBAHHUSI  KYJIbTYPbl  310POBbSI H
IMOLMOHAIBLHOTO (JIArONnoJy4ns:

MOHMMAaHUE U peain3alvs 3J0pOBOTO U OE30MacHOT0 00pasa KU3HM (3I0pOBOE MUTAHKE,
COOIOZICHHEe TUTUEHUYECKHUX MPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUN U OTABIXA,
peryisipHass (u3uyeckass AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U MICUXUUECKOMY 3JI0POBBIO;

IMOHUMAaHWEC [CHHOCTHU TIpPaBUJI HWHAWBUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30macHoOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUE TOCJIEICTBUN W HENPHUATHS BPEAHBIX NPUBBIYEK (YNOTpeOJIEeHUs alIKoroJs,
HApKOTHUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTH K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTMUECKON U COIIMAIbHON HAMPaBIEHHOCTH,
CIOCOOHOCTh HHUIIUUPOBATD, TUIAHUPOBATH U CAMOCTOSATEIHHO BBIMOIHITH TAKYIO I€ATEIHHOCTS;



MHTEpEC K Pa3InYHbIM cdepaM NpopecCHOHATBHON NESITEIbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BEIOOD OyayIeit mpodeccun U pean30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHMIO U CaMOOOPA30BaHHUIO HA MPOTSHKEHUH BCEH
KHU3HH,

7) 3KOJI0ru4ecKOro BOCIUTAHMSI:

9KOJIOTMUYECKH Liejiecoo0pa3Hoe OTHOIIEHUE K IPUPO/IEC KaK HCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYILLECTBOBAaHMUS;

MOBBILIEHUE YPOBHS SKOJIOTMYECKON KyJIbTYpPbl: IPUOOPETEHUE OMBITA TAHUPOBAHUS
MOCTYTIKOB M OLIEHKH MX BO3MOKHBIX IMOCIEACTBUH JJIsI OKPY>KAIOIICH Cpebl;

OCO3HaHUe T1100aIbHOr0 XapaKkTepa dKOJOTMUYECKUX MPOo0ieM U MyTel X pelIeHus;

CIOCOOHOCTH UCIOJIB30BATh MIPHOOPETaeMbIe MPU U3YICHUN OUOJIOTUU 3HAHUS U YMEHUS
IpU peIIeHuH MPoOJieM, CBSI3aHHBIX C PallMOHAJIbHBIM IPHUPOIONOIB30BaHUEM (COOIIOCHHE
MpaBUJI MOBEACHUS B MPUPOJE, HAIMPABICHHBIX HA COXpPAaHEHHUE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChepHI);

AKTUBHOE HEINPUATHE ACUCTBUM, NMPHUHOCAIIMX BpPEI OKPY’KAIOIIEW IPUPOJHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUYECKHE TMOCIEICTBUS MPEANPUHIMAESMbIX
JIEMCTBUM U NIPEAOTBPAILLATD UX;

HaJM4Yhe PA3BUTOIO 3KOJIOTMYECKOTO MBIILIEHUS, 3KOJIOTMYECKOM KYyJIbTYphl, OIbITa
JESATETbHOCTH  SKOJIOTUYECKOW  HANpPaBJICHHOCTH, YMEHHS PYKOBOACTBOBAThCS HMMHU B
MO3HABATEJIbHONW, KOMMYHUKATUBHOM M COLMAIBHOM MPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IEITETBHOCTH SKOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM UM OOIIECTBEHHOM MPAKTUKHM, OCHOBAHHOTO Ha JUalore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpPILIECHCTBOBAHUE 3bIKOBOM U UNTATEIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOCHCTBUS
MEX]1y JIFOJIbMU U MI03HAHUS MUDA;

[IOHUMaHHe creuuUKd OMOJOrMM Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAyYHOT'O MBIIIJIEHMS], CO3JAHUU 1IEJIOCTHOTO MPECTABIECHUS 00 OKPYIKaIOLIEM
MHUpe KaKk O €IUHCTBE IPHUPOJbI, YEJIOBEKa M OOIIECTBa, B TIO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJIi COBPEMEHHOW IUBHIIN3ALUM: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMIIMHBI, CO3JIJaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelarb pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBa, MOUCKA MyTeH BBIXO/AA U3 TTTOOAIBHBIX
HKOJIOTMYECKUX MpoOsieM 1 o0ecrieueHus nepexoa K yCTOMUMBOMY pa3BUTHIO, PallMOHAIBHOMY
UCIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYyYEHUU OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBILICHUS 001Iei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOM wyacTh (YHKIHMOHATIBHON
rPaMOTHOCTH oOyuaroiuxcs, GopMUPYEMOI pU N3y4E€HUU OMOJIOTHH;

MIOHMMAaHHUE CYLIHOCTHM METOJOB II03HAHMS, MCIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJlydaeMble 3HAHUS Uil aHaIW3a U OOBSICHEHWS SBIICHUHN
OKpY’KaIOIIeT0 MHpa W IMPOUCXOAAUIMX B HEM HM3MEHEHUH, yMeHHe jaenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHUsI HAa OCHOBE HAyYHBIX (DAKTOB M HUMEIOUIMXCA JaHHBIX C LEIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHHS JI PEeIICHUS
po0JeM B peabHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HaHHE IIEHHOCTU HAYYHOW NIESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCJIEIOBATEBCKYIO JAESITENbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 1O OWOJOTUM B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUSI Y4eOHOro mnpeamera «brosiorusp» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUSA MHPOBO33PEHHUS  OOYHAIOLIMXCS  MEXAUCLUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00ILIeHAYYHbIE TOHATHS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(UKy MeToJJ0B MO3HAHUs, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIus,
SIBJICHHE, MpPOIECC, CUCTEMa, HAy4HbBIH (aKT, NPUHIMI, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCle0oBaHUe, HAOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT U ApPYTuX), YHUBEpCaJIbHbIE
yueOHble JIeiicTBUs (IIO3HABATENbHbIC, KOMMYHUKAaTHBHBIC, PETYJIATUBHBIC), 00ECIeUnBaIOIINE
¢dopmupoBaHre (PYHKIHMOHAIBHOW IPaMOTHOCTU U COLMAIbHON KOMIIETEHIIMHM OO0YyYaroluXxcs,
CIOCOOHOCTh 00y4aroLIUXCs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJbHble YydeOHbIC IEHCTBHS B II03HABATENBHOM U
COLIMAJIbHOM ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl CpelHero oouiero oOpa3oBaHUs
JIOJKHBI OTpaXkaTh:

OBjajieHHe YHHBEPCAJIbHBIMHI Y4eOHBIMU M03HABATEIbHBIMY /I/iCTBUSIMH

1) 6a30BbIe JIOrHYecKHe AeiicTBU:

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

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

OMpENEATh IENH JeATEIBHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX JOCTHIKCHHS,
COOTHOCUTH p€3y.]IbTaTI>I JACATCIIbHOCTHU C ITIOCTAaBJICHHBIMU LICIIAMMU,

HCIIOIb30BaTh OHMOJOTUYECKUE TOHATHS Il OOBSICHCHUS (PAKTOB M SIBJICHUW >KUBOU
HPUPOIBL,

CTPOUTH JIOTMYECKHE pacCcykAeHUus (MHIYKTUBHbBIC, JACIyKTUBHBIC, [0 aHAJIOTUH),
BBISABJISAATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/IFI B paCCManHBaeMLIX SIBJICHUAX, (1)OpMy.HI/IpOBaTI)
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 JIE€ATEILHOCTh, OLIEHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHHUBATH pI/ICKI/I HOCHGHCTBI/II\/JI ACATCIIBHOCTH,

KOOPJIUHUPOBATh U BBINOIHATH pabOTy B YCIOBUSX pPEaTbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCIEA0BATEIbCKHE 1eHCTBHA:

BJIQJIETh HABBIKAMH YYEOHO-HMCCIEA0BATEILCKON M MPOEKTHOMN JESITEIHbHOCTH, HaBBIKAMH
pazpetieHusi mpodIeM, CITOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOHWCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, TPUMEHEHHIO PA3IMYHBIX METOJIOB TTO3HAHNS,

WCIIOBb30BaTh Pa3iuYHbIe BUJIbI JIEATEIBHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, MPeoOpa30BaHUI0 M MPUMEHEHUIO B yUE€OHBIX CHUTYallUSX, B TOM YHUCIE TPH
CO3aHUH YYE€OHBIX U COI[UAIBHBIX TPOEKTOB;

(hopMHUpPOBATH HAYYHBIN THI MBIIIJIEHHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KITIOUYEBBIMU
MOHITUSIMHA U METOJIAMU;

CTaBUTHh W (POPMYIMPOBATH COOCTBEHHBIE 33a/lauyd B 00Pa30BATEIHHOW NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIlUsX;



BBISIBJIATh NPUYMHHO-CJIEJACTBEHHBIE CBS3M W AKTyaJIM3UPOBaTh 3a/layy, BbIJIBUIATH
TUIIOTE3Y €€ PEIICHMS], HAaXOAUTh apryMEHTHI JIJIs I0KAa3aTEIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATh MOJYYEHHbIE B XOJ€ PpELICHUsS 3aayd pe3yJbTaTbhl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAallUsIM, OLICHUBATh IPHUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBI MOUCK TEPEHOca CPENCTB U CHOCOOOB JCHUCTBHUS B
po(hecCHOHATBHYIO CPEeay;

yMETh [EPEHOCHUTh 3HAHUS B [IO3HABATEIbHYIO M  IPAKTHUECKYIO  OOJIACTH
JKU3HEACITEIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, IpeajiaraTb OPUTMHAJIbHBIE TOJAXOJbl U PEIICHUS, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAOLUE AIbTEPHATUBHBIE PEIICHHUS.

3) paGora c uHpopmanueii:

OPHEHTUPOBATHCSI B PA3IMUHBIX UCTOYHUKAX MHPOpMaLuu (TEKcTe yyeOHOro mocolus,
HaY4YHO-TIONYJISIPHON JIUTEpaType, OMOIIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTEpHeTE), aHANM3MPOBATh HH(OPMAIMIO PAa3IMYHBIX BHIOB U (HopMm
IPE/CTaBICHUs, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampOChl M MPHUMEHSATh PA3JIUYHBIE METOJBI TPHU IOWCKE M O0TOOpE
O6uonornyeckoit MHGOpMaIK, HEOOXOIUMOM /IJIs BBIIOJIHEHUS YUeOHbIX 3a1a4;

IpUOOpeTaTh ONBIT MCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHMSI PA3JIMUYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYI0 (OpMy MpencTaBieHUs] OHOJIOTHYECcKOi
uH(popmanuu (cxemsl, rpaduKu, JUarpamMmbl, TAOIHUIbI, PUCYHKH U JPYroe);

UCIOJIb30BaTh HAyYHBIM $3bIK B KayecTBE CpeAcTBa Ipu paboTe ¢ OMOIOrHuyecKon
uHpOpManKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUE M MAaTeMaTHYECKHUE 3HAKW W CHUMBOJIBI,
dopmysbl, abOpeBHaTypy, HOMEHKIATypy, MCIOJIb30BaTh U IpeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH;

BJAJIeTh HAaBbIKAMM paclO3HaBaHWs M 3alUThl HUH(OpMANMK, WHPOPMALUOHHOM
0€3011aCHOCTH JTMYHOCTH.

OBiajieHne YHHBEPCAJbHBIMUA KOMMYHUKATHBHBIMU Il CTBUSIMH:

1) o0enue:

OCYHICCTBIIAT KOMMYHUKAIINHU BO BCCX C(bepax KM3HH, aKTUBHO Y4aCTBOBATbH B AHWAJIOIC
WIM JUCKYCCHM TIO CYIIECTBY 00CYykIaeMoil TeMbl (yMEHHE 3aJlaBaTh BOMPOCHI, BHICKA3bIBATH
CYXKIACHUA OTHOCUTCIIbHO BbIITOJHCHHA HpezmaraeMoﬁ 3ala4r, YYUTBIBATHL HWHTCPCCHI U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YYACTHUKOB JHANIOTA WIH JUCKYCCHH);

pacrmo3HaBaTh HEBepOAJbHBIE CpPEACTBA OOIICHHS, MMOHUMATh 3HAYCHHE COITMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PJIMKTHBIX CUTYAIHi, YMETh CMSATYATh KOH(MIUKTHI U
BECTH TIEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aMMOJACHCTBHSI, MOHUMATh HaMEPEHHUSI
JIPYTUX JIIOJCH, TPOSBIATh YBOKUTEIbHOE OTHOIIEHHWE K COOECETHUKY M B KOPPEKTHOU (hopme
(bopMyIHpPOBATh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PCHHS C HCIOJB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

MOHUMATh U MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHONW M WHAMBHUIYaJIbHON pabOTHI pH
pelieHnn OMOJOru4ecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHSI TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH YUeOHOM 3a1auu;

BBIOMpATh TEMATUKY M METO/bl COBMECTHBIX JAEUCTBUH € Yy4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,



MPUHUMATh 1I€JIM COBMECTHOM JESTENIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH
JIEUCTBUS 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH ACHCTBUH, pacpeiesIaTh POIU C YYETOM MHEHHI
YYaCTHUKOB, OOCYKJaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KAXJIOT0 YUYaCTHHKA KOMaH/bI B OOIINN pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb HOBbIE MPOEKTHI, OIEHUBATh MJIEU C MO3UIIMU HOBU3HbBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISAITh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OBJj1ajieHHe YHHBEPCAJbHBIMYU PEryJsiTHBHBIMU JIeiCTBUSAMM:

1) camoopranu3amnus:

HUCIIOJIB30BAaTh GI/IOJIOI‘I/I‘-IGCKI/IG 3HAHUA [JI1 BBIABIICHUSA HpO6JI€M U UX PpCUHICHUA B
YKU3HEHHBIX U Y4EOHBIX CUTYaIIUAX;

BBI6I/IpaTB Ha OCHOBC 6I/IOHOFI/I‘-ICCKI/IX 3HAHUM HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JNEHCTBUSAX M MOCTYNKaxX MO OTHOIICHHIO K XUBOW NMPHUPOZAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyJIHPOBATh COOCTBEHHBIE 3a7aud B OOpPa30BATEIbHOM JEATEIBHOCTH U
JKU3HCHHBIX CUTYAILIUAX;

CaMOCTOSITENILHO COCTABJIATH IJIAH PELICHUsI IPOOIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUI;

AaBaTb OLICHKY HOBBLIM CUTYAlLIUAM,

paciupsaTh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBIICHUIO IIMPOKOH SPYAUIINU B Pa3HBIX 00JIaCTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBINA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIa/IETh HaBBIKAMU MTO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
N MBICIIMTCJIBHBIX MPOIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HCIIOJIB30BAaTh HpI/IéMBI pe(bneKch
JUTSL OIIEHKU CUTYaIluH, BBIOOpA BEPHOTO PEIICHHUS;

YMETH OCHUBATH PUCKHU U CBOCBPEMCHHO NNPUHUMATL PCHICHUA IO UX CHUIKCHHIO,

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHAJIU3€E PE3yJIbTaTOB JAEATENbHOCTH;

3) npuHsiTHE cedsl U APYTUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E Pe3yJbTaToOB AEITEIbHOCTH;
MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUD C IMO3ULIUN APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHsie pe3ynbTaThl ocBoeHHs nporpamMmmbl COO 1o Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue s yuyeOHoro npenMera «buosorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEHCTBUH MO OCBOEHHUIO, HHTEPHIPETalMd U NpeoOpa3oBaHUIO 3HAHHWM, BHIbI
JESATENIbHOCTH MO MOJyYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUI B Pa3MYHBIX y4EeOHBIX
CUTYAIMsIX, a TAK)KE B peaIbHBIX KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX ¢ Ononorueit. B mporpamme
IpeIMETHBIE PE3YIbTaThl MPECTABIECHBI 110 TO1aM 00yUYEeHHUS.



[IpenmetHbie  pe3yibTaThl OCBOCHHMsS ydeOHoro mnpeamera «buomorus» ¢ 10
Kaacce JOIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHMpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKaA [l PeLICHUs AKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBAThH COJIEPKAHUE OMOJIOTHYECKUX TEPMUHOB U TOHSATHIH: JKHU3Hb, KIIETKA,
OpraHu3M, MeTa00JIn3M (0OMEH BEIIECTB U ITPEBPAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETyJIsIns),
YpOBHEBas  OpraHu3alusi  JKMBBIX  CHCTEM,  CaMOBOCIpOW3BelneHHE  (permpoayKuus),
HACJIEICTBEHHOCTh, H3MEHUYHUBOCTb, POCT U Pa3BUTHUE;

yMEHHUE Hu3JaraTb OHOJIOTWYECKHE TEeOpuHu (KJIETOYHAs, XPOMOCOMHAs, MyTallHOHHAsd,
IEHTpaJbHAsl JIorMa MOJEKyIspHoi Ouosorun), 3akoHbl (I'. Mengens, T. Moprana, H.
W. BaBunoBa) u yueHus (0 IEHTpax MHOT000pa3ust U MPOUCXOKACHUS KyJIbTYpHBIX pacTeHuit H.
W. BaBuinosa), onpeaesnsaTh paHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BJIAZIETh METOAaMH HAYyYHOT'O MO3HAHUS B OMOJIOTMU: HAOIIONEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHM3alUsl W MPOBEACHHE OHOJIOrHMYECKOTO
9KCHEPUMEHTA, BBIIBUKEHHUE THMIIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIy HCCIeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIYYECHHBIX pe3yJbTaTOB, HCHOJIb30BAHHBIX HAYYHBIX MOHSATHMH,
TEOPHIA U 3aKOHOB, YMEHHUE JIJIaTh BBIBO/IBI HA OCHOBAHUU TTOJIyYE€HHBIX PE3YJIbTATOB,

YMEHHUE BbLIEIATh CYLIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOILIECCOB: OOMEHA BEIIECTB U
IPEBpAllCHHUs] SHEPTUU B KIIeTKe, (POTOCHHTE3a, IIACTMUYECKOI'0 U SHEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OTUIOJOTBOPEHUS, PA3MHOXKECHHS, WHAWBUIYATBHOTO PA3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSAThH TOJTy4YEeHHBIC 3HAHUS 11 OOBSICHEHHS OMOJIOTMYECKHX TPOILECCOB U
SIBJICHUH, JJIS1 IPUHATUS IPAKTUYECKUX PELICHUH B IOBCEIHEBHOM KU3HU C LEJIbI0 00ecreueH s
0€30MIaCHOCTH CBOETO 3JI0POBBSI M 3JI0POBbS OKPYXKAIOUIMX JIIOJCH, COONIONEHHUS HOPM
IPaMOTHOTO IIOBEJIEHUs] B OKpY’Karolleld HpUPOJHOM cpele, MOHMMaHHEe HeOoOXOAMMOCTU
UCTIOJIB30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OMOJOTMHM W OMOTEXHOJOTHH ISl PAallMOHAIBHOTO
HPUPOONOIb30BAHNUS;

YMEHHE pemarh 3JEMEHTapHbIe TeHETHYECKHE 33aJaud Ha MOHO- W JUTHOPHUIHOE
CKpEIIMBaHKe, CIICTITICHHOE HACIIEJOBAHUE, COCTABIATh CXEMBl MOHOTHOPHIHOTO CKpPEIIMBAHUS
JUIs IpeJicKa3aHMsl HaclleI0BaHMsI TPU3HAKOB y OPraHNU3MOB;

YMEHHE BBINOJHATH JJAOOPATOpHbIE U MpPaKTHUECKHUEe padoThl, cOOMI0AaTh NMpaBUiia MpU
paboTe ¢ yueOHbIM U JJabOpaTOPHBIM 00OPY/JOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HMHTEPIPETUPOBATH HWH(MOPMAIHIO OMOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOLIYIO IICEBJOHAYYHBIE 3HAHUS W3 PA3JIUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(OpPMAINH, HAYYHO-TIOMYJISIPHBIE MAaTE€PHaNbl), STHUYECKUE aCTIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO03/]aBaThb COOCTBEHHbBIE IHCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMoNornYeckyr0o HMH(GOPMAIMIO M3 HECKOJbKUX HMCTOYHHUKOB, TI'PAMOTHO HCIOJIb30BATh
MNOHSTUMHBIN annapaTr OMOJIOTHH.

[IpenMerHble  pe3ynbTaThl OCBOEHHS ydeOHoro nmpenmera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXaTh:

c(OPMUPOBAHHOCTh 3HAHWA O MECT€ M POJU OHOJOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA U
HAYYHOTO MHUPOBO33PEHUS, O BKJIJIC POCCHHCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIMOHAIEHON TPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHHS JKU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COJICPKAHNE OMOJIOTMISCKIX TEPMIHOB Y TTOHSITHIA: BU/I, TOITYJISIIHS,
reHo(OHI, IBOJIONHS, TBUKYIIUE CHIIBI ((DaKTOPBI) HBOJIIOIMH, IPUCTIOCOOIEHHOCTD



OpPraHu3MOB, BHUJI000pa30BaHHE, OSKOJIOTHYECKHE (aKTOPBl, HKOCUCTEMa, MPOIYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIeNIN MUTaHUs, SKOJOrHyecKas MupaMuaa, onoreoneHos, buocdepa;

yMEHHE Wu3jaraTh Owuoyiorndyeckue Teopuu (dBosounonHas teopust Y. JlapBuHna,
CHUHTETHYECKasi TEOpHs HBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apoblieBoro cxoxacrea K.
M. Bapa, uepenoBaHus riaaBHbIX HanpaieHUi u myrtei 3Bomonuu A. H. CesepiioBa, yueHus o
6uochepe B. . BepHackoro), onpeaensaTs IpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BJIAZIETh METOAAaMH HAYyYHOT'O MO3HAHUS B OMOJIOTHMU: HAOIIONEHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUN, OpraHu3alUsi W IPOBEACHHE OHOJIOrMYECKOIro
OKCIIEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIABICHHUE 3aBHUCUMOCTH MEXIY HCCIEIYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIYYECHHBIX pE3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHUE JIeJIaTh BBIBO/IbI HA OCHOBAHUU MOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIIATh CYIIECTBEHHbIC IPU3HAKU CTPOEHHS OMOJIOrMYECKUX 0O0OBEKTOB: BUIOB,
HOMYJISAUN, TNPOAYLEHTOB, KOHCYMEHTOB, PpEIYLEHTOB, OHMOTEOIIEHO30B M JKOCHUCTEM,
OCOOEHHOCTH  IPOLIECCOB:  HACJIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOTO  OTOODa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBUS HKOJOTHUECKUX (PAKTOPOB Ha
OpraHU3MBl, IEPEHOCA BELIECTB U TOTOKA 3HEPTUH B IKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHH B
IKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOpOTa BEHIECTB W OHMOT€OXMMHYECKHX IIMKIIOB B
ouocdepe;

YMEHHE MPUMEHSAThH TOJTy4YEeHHBIC 3HAHUS 111 OOBSICHEHHS OMOJIOTMYECKHX TPOILECCOB U
SIBJICHUH, JJIS1 IPUHATUS NPAKTUYECKUX PELICHUH B IIOBCEHEBHOM KU3HU C LEJIBbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3JI0POBBSI M 3[I0POBbS OKPYXKAIOUIMX JIFOJEH, COONIONEHHUS HOPM
IPaMOTHOTO IIOBEJIEHUs] B OKpY’Karollel HpUPOJHOM cpele, MOHMMaHHe HeOoOXOAMMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonorun TUIst panroHaIHLHOTO
HPUPOONOIb30BAHNUS;

YMEHHE pemarh 3JeMEHTapHble OMOJOTHYECKHE 3aJadd, COCTABISATH CXEMBI IEepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMAxX (LIeTH MUTAHU);

YMEHHE BBIIOJHATH JJAOOPATOPHbIE U MPAaKTHUUECKHUE padoThl, cOON0AaTh NpaBUiia MpPU
paboTte ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh W HHTEPIPETUPOBATH MH(OPMAIMIO OMOJIOTHYECKOTO
COJIepKaHUsI, BKIIOYAIONIYI0 IICEBJJOHAYYHBIE 3HAHUS M3 PA3JIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOoW HH(pOpMAlMK, HAYYHO-TIOMYJISIpHbIE MaTepHajbl), paccMaTpUBaTh TIJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3MILIUIO;

yMEHHE CO03/]aBaThb COOCTBEHHbBIE IHCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMoNOTHYEeCcKyl0 HH(OpPMAIMIO M3 HECKOJbKUX HMCTOYHHUKOB, TI'PAMOTHO HCIOJIb30BATh
MNOHSTUMHBIN annapaTr OMOJIOTHH.



4. TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

No HaumenoBanue pa3fienoB U T€M MPOTrpaMMBbI KonuuectBo yacos OnextpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
n/m Bcero KonTposnbhbie [IpakTuueckue pecypehl
paboTHI paboThI
1 buonorus xak Hayka 2 0.5 [[bubmuoTexa [TOK
https://m.edsoo.ru/7f41¢c292]]
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢292]]
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41¢292]]
g JKuzHenesTenbHOCTh KIETKU 6 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
S5 Pa3zMHOxeHne 1 MHAUBUAYAJIbHOE Pa3BUTHE S 1 [[bubmuoTeka [IOK
OpPTraHHU3MOB https://m.edsoo.ru/7f41¢292]]
6 HacnencrBeHHOCTh M1 HK3BMEHYMBOCTH OPTAHU3MOB 3 1.5 [[BuGmmoTteka [IOK
https://m.edsoo.ru/7t41¢c292]]
= Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH 3 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
3 PesepBHOE Bpemst + [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC
Ne /i HaumenoBanue pa3fienoB U TEM MPOTrpaMMBbl KonuuectBo yacos OnexTpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
Bcero KonTponbsHbie [IpakTnueckue peCypehl
paboThI paboThI
1 OBONIONMOHHAS OMOJIOTHS 9 1 [[Bubmmorexa IIOK https://m.edsoo.ru/7f41cc74]]



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

Ne /i HaumenoBanue pa3fienoB U T€M MPOTrpaMMBbI KonuuectBo yacos OnekTpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC

Bceero KonTpomnsHble ITpakT4eckne peCypehI

paboThI paboThI

2 BO3HMKHOBEHHE U pa3BUTHE KU3HH Ha 3emite 9 0.5 [[bubanoreka IIOK https://m.edsoo.ru/7f41cc74]]
3 OpranusMbl B OKpYXKaromias cpeia 5 1 [[bubanoreka IIOK https://m.edsoo.ru/7f41cc74]]
4 Coo011ecTBa M 9KOJIOTHYECKHE CHCTEMBbI 9 [[bubanoreka IIOK https://m.edsoo.ru/7f41cc74]]
5 PeszepBHOE Bpems 2 [[bubnuotexa LIOK https://m.edsoo.ru/7f41cc74]]
OBIIEE KOJIMYECTBO YACOB I10 34 25
[MPOTPAMME

5. IIOYPOYHOE IINIAHUPOBAHMUE 10 KJIACC

No Tema ypoxka KommuecTBo yacos Hata |DnexrponHble nu(pOBEIE 00pa30BaTENHHBIC
/1 Bcero|| Koutponbhbie | [Ipaktuyeckne | H3YUCHHA peCypeel
paboThI paboThI
1 |[[buonorus B cucteMe HayK|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a]]
2 |[[Meronb! no3HaHus xkuBoi npupoxsl. IIpakrnueckas 1 0.5 [[bubmanoreka LIOK
pabota Ne 1 «Vcnonb3oBaHue pa3IMIHBIX METOIOB MPU https://m.edsoo0.ru/863e6122]]
M3Y4YCHHH OMOJIOTUYECKUX 00BEKTOBY]|
3 |[[Prnonorudeckure CUCTEMBI, TIPOIECCHl M UX H3ydeHUE || 1 [[bubmuoTexa [JOK
https://m.eds00.ru/863e6564]]
4 |[[Xumudeckuii cocTaB KieTkd. Boma n munepanbabie comu]] || 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/863e674¢]]
5 |[[benku. CocTaB u cTpoeHHE OeIKOB] | 1 [[PubmuoTexa [JOK
https://m.edso0.1u/863e6b72]]
6 |[[DPepmeHTH — OMOIOTHYECKHE KaTaTN3aTOPHI. 1 0.5 [[BuGmmoTtexa [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

No Tema ypoxka KonuuectBo yacos Hara |DnekrponHbie U(GPOBBIEC 00pa30BaTEILHBIC
n/n Bcero|| Koutponbasie | [Ipaktuueckue | M3Y1ICHHAA PeCypChl
paboThI paboThI
Jlaboparopuas pabora Ne 1 «M3ydeHne KaTaTuTHUECKOM https://m.edsoo.ru/863e6b72]]
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe aMuiIa3bl WIH
KaTayia3bl)»|]
7 |[[YrneBoasl. Jlunumsi]] I [[bubmunoTexa [JOK
https://m.edso00.1u/863e6870]]
8 [[HyxneunoBsie kuci0Thl. AT®D]] i [[BuGmmoTteka LIOK
https://m.edsoo.ru/863e6d5c]]
9  [[Mcropus u MmeToas! n3ydeHus kieTku. Kirerounas t [[BuGmmoTteka LIOK
Teopus]] https://m.edsoo.ru/863e6e88]]
110 ||[[KyeTka KaK 11e10CTHas )KUBast cucTemMal] | [[1]
1! [[CTpoenue sykapuoTudeckoi kiueTku. JlaboparopHas 1 0.5 [[bubnuoTexa [JOK
pabota Ne 2 «3ydeHue cTpoeHHs KIETOK PacTeHUH, https://m.edsoo.ru/863e6110
YKUBOTHBIX, TPUOOB U OAKTEPHil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c]]
TOTOBBIX MUKpPOIIpenapaTax U UX Omucanue||
12 [[OOMeH BemiecTB UM METa0OIU3M] | 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e766¢]|
13 |[[®oTocunTe3. XemocuHTEe3]] 1 [[bubmuoTexa [JOK
https://m.edso0.ru/863e7c98]]
14 [[DnepreTrueckuii oOMeH]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863e7aae]]
15 [[PKu3HeHHbI uuki kiaeTky. Jlenenue kinetku. Mutos. 1 0.5 [[bubmuoTexa [JOK
Jlabopartopnast pabota Ne 3 «HaGmronenne Mutos3a B https://m.edsoo.ru/863e7dc4]]
KJIETKaX KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenaparax» ||
16 [[buocunres 6enka. Peakius MaTpuuHOTO CUHTE3a] ] 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/863e796¢]]



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

Ne Tema YpoOKa KoanuecTtBo yacos I[aTa BHGKTPOHHBIC III/I(prBI:Ie O6pa3OBaTeJ'H>HI)IC
n/n Bcero|| Koutponbasie | [paktuueckue | M3YICHHAA peCypcChl
paboThI paboThI
17 |[[Tpancnsauus — 6uocuuTe3 Oenkal| I [[bubmumoTexa [TOK
https://m.edsoo0.1u/863e796¢]]
18 |[[Hexnerounbie popMbl )KM3HU — BUPYCHI || I [[bubmuoTeka [IOK
https://m.eds00.1ru/863e7540]]
19 |[[®@opmBbl pa3MHOKEHHS OPraHU3MOB] | I [[bubmuoTeka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢]]
20 |[[Meiio3]] t [[Bubmumorexa IJOK
https://m.edsoo.ru/863e7f4a]]
21 |[[O6pa3oBaHue U Pa3BUTHE TIOJOBBIX KJICTOK. i 0.5 [[bubmuoTeka [IOK
OmnonorBopenue. Jlabopatopnas padota Ne 4 «M3yuenue https://m.edsoo.ru/863e81b6]]
CTPOCHHSI TTOJOBBIX KIIETOK Ha TOTOBBIX
MHUKpoInpenaparax»||
22 |[[MHauBUIyanbHOE Pa3BUTHE OPTaHU3MOB] ] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863e8436]]
23 |[[TeneTnka — HayKa O HACJIEJICTBEHHOCTH U ] [[bubmuoTeka [IOK
W3MEHYHUBOCTH | https://m.edso0.ru/863e8612]]
24 |[[3akOHOMEpPHOCTH HACJICIOBAHUS MPU3HAKOB. ! [[bubmmoTeka [IOK
MonoruOpuaHoe cKkpenuBaHue| | https://m.edso0.ru/863e8878]]
25 |[[AuruOpuaHoe CKpelrMBanue. 3aKOH HE3aBUCUMOTO | [[bubmuoTexa [JOK
HacJIeI0BaHUS IPU3HAKOB] | https://m.edsoo.ru/863e89a4]]
26 |[[CneruteHHOE HacjeIOBaHUE MPU3HAKOB. JlabopaTopHas L1 | 0.5 [[buomuoTexa [JOK
pabota Ne 5 «3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U https://m.edsoo.1u/863e8c60]]
JTUTHOPHTHOTO CKPEITUBAHUS Y APO30(HITB Ha TOTOBBIX
MHUKpomnpenaparax»||
27 |[[T'enetuka nona. HacnenoBanue npu3HaKoB, CIEIUVIEHHBIX C | 1 [[bubmuoTeka [IOK

mojiom] |

https://m.edso0.ru/863e8c60]]



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e8c60

No Tema ypoxka KonuyecTtBo yacon Hara  |OnekrponHbie UpPOBBIC 00pa30BATEILHBIC
n/n Bceero| Kourponbusie | [Ipaktuueckue | M3YICHHA peCypcChl
paboThI paboThI
28 |[[3meHunBOCTh. HeHaceICTBEHHAS N3MEHUUBOCTb. 1 0.5 [[bubmuoTexa [TOK
Jlaboparopnast padota Ne 6. M3yuenue monudukanoHHOR https://m.edsoo.ru/863e8efe]]
W3MEHUYUBOCTH, IOCTPOCHUE BaPHAIIMOHHOTO Psa U
BapHaIllMOHHON KpUBO» ||
29 |[[HacnenctBenHas uaMeHuuBOCTh. JIabopaTopHast pabora No | 1 0.5 [[bubmuoteka [IOK
7. « AHanmu3 MyTanyii y po30(uiIsl Ha TOTOBBIX https://m.edsoo.ru/863e8efe]]
MHKpOIpenaparax ||
30 |[[Tenernka yenoBeka |] 1 [[bubmmoTeka [TOK
I https://m.edso00.ru/863e8d78]]
31 |[[Pe3epBHblit ypok. O00OIIECHHE IO TEME 1 [[1]
«HacnencTBeHHOCTh ¥ U3MEHYMBOCTH OPTaHU3MOBY || I
32 |[[Cenekuus kak HayKa u mporecc || 1 [[bubmuoTeka [IOK
https://m.edsoo0.ru/863e9214]]
33 |[[MeTompl 1 JOCTHKECHHUS CEIICKITUU PACTCHUH 1 1 [[BuGmmoTteka [IOK
KUBOTHBIX || https://m.edsoo0.ru/863e9214]]
34 |[[bunoTexHONOTHUS KaK OTPACIb MPOU3BOJICTBA || 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e¢9336]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
MNOYPOYHOE INIAHUPOBAHME 11 KJIACC
Ne Tema ypoka Konunuectso uacos [Hara OJeKTpOHHBIC IT(POBEIE
n/n Bcero KOHTpOJ'[BHBIC HpaKTPI‘ICCKHC U3y4YCHUA O6pa30BaTeJ'II)HBIC pPeCYpPChI
paboThI paboTEI
1 |[[OBomtoius u MeToabl €€ n3ydeHus || 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/863ea20e¢]]
2 |[[McTopus pa3BUTHS MPEICTABICHUN 00 SBOTIONNH| | 1 [[bubmuoTexa [JOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e

Ne Tema ypoxka Konunuectso uacos Hara OnexTpoHHbIe IM(PPOBLIE
n/m Beerd | Kontposnbhbie | [paktnueckue | H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboThI
| https://m.eds00.ru/863¢9570]]
3 [[MukposBomrorusi]] t [[bubmuoTexa [TOK
https://m.edsoo.ru/863e9cle]]
4 |[[TTomynsumst Kak dJeMEHTapHAas €IMHMIIA BUIA U SBOJIIOIHH. I 0.5 [[bubmuoTexa [TOK
JlaGopaTtopHnas pabora Ne 1 «CpaBHeHHE BUIOB MO https://m.edso00.1ru/863e99¢6]]
MOP(}OIOTHUECKOMY KPUTEPHIO» ]|
5 |[[ABwmxyiue cuibl (31eMeHTapHbIe (PaKTOPHI) IBOIIOLNH || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863e9da4]]
6  [[EcTecTBeHHBIN 0TOOpP ¥ €ro hopMbi]| t [[bubmuoTeka [IOK
https://m.edsoo.ru/863e9ed0]]
7 |[[Pe3yabpTaThl 3BOJIOLUU: PUCTOCOOIEHHOCTh OPIraHU3MOB U t 0.5 [[bubnuoTexa [JOK
BunooOpazoBanue. Jlaboparopuas padorta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde]]
MPUCTIOCOOTICHHOCTH OPraHU3Ma U €€ OTHOCUTEIHHOTO
xapaxkTepa»||
8 |[[HampaBieHUs M ITyTH MaKpOIBOJIOINH || 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/863e9cle]]
9 |[[HeobpaTtumocThb 3BOMONIHH] | 1 (1
10 |[[McTopus %HU3HU HA 3eMJIC U METOJbI €€ N3ydYeHHs ] | 1 (1]
i | [[TunoTe3sl MPOUCXOKACHUS )KU3HU Ha 3emMIe] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863ea5ab]]
12 [[Pa3BuTHE XM3HU Ha 3eMIIe TI0 ApaM U Tepuoaam| | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863eabbe]]
13 |[[OcHOBHBIE ATAIbl IBOJTOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPA. 1 0.5 [[bubmuoTexa [IOK
[IpakTuyeckas padora Ne 1 «/3yyeHne UCKOIIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc]]
paCcTEHUN U KUBOTHBIX B KOJUICKITUSIX ]|
14 [[CoBpeMeHHas cucTeMa OPraHuYecKoro Mupal | 1 [[bubmuoTeka [IOK



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Ne Tema ypoxka Konunuectso uacos Hara OnexTpoHHbIe IM(PPOBLIE
n/m Beerd | Kontposnbhbie | [paktnueckue | H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboThI
‘ https://m.edsoo.ru/863ea48e]]
15 [[OBomronus yenoBeka (aHTpororeHes)|] t [[bubmuoreka [IOK
https://m.edsoo.ru/863eac2c]]
16 |[[ABmxymrue cuibl (pakTopsl) aHTpOTIOTeHe3a ] ] t [[bubmuoTexa [TOK
https://m.edsoo.ru/863ead44]]
117 ||[[OcHOBHBIE CTaaUK 3BOIIIOLMH YET0BEKA]] t (1]
1 | [[YenoBeueckue pachl U IPUPOJHBIC aaNTAllMU YeJI0BEKa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863eaca]]
19 [[Pe3epBHEIi ypok. OO00IIeHHE 10 TeMe «BO3HUKHOBEHUE U L (1]
pa3BUTHE )KU3HU Ha 3emiie» ||
20 |[[Oxonorus kak Hayka]] 1 (1]
1 | [[Cpenbl obuTanust U IKOIOTUYecKue PaKTopsl]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863eafec]]
22 |[[Abuotnueckue pakropsl. JJabopaTopHas padora Ne 3. 1 0.5 [[bubmanoreka LIOK
«Mopponoruueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e]]
oburtanusy. Jlaboparopuas padorta Ne 4. « BnustHue cBeta Ha pocT u
pa3BUTHE YEPEHKOB KoJieyca»||
23 |[[buotnueckue hakTopsi]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/863eb348]]
24 |[[Okosornyeckue XapakTepPUCTUKH momyJsnuu. [Ipaktuyeckast 1 0.5 [[1]
padota Ne 2 «Iloncy€r mIoTHOCTH MOMYJISAIMM pa3HbIX BUJOB
pacTeHuin» ||
25 |[[CoobiecTBa OpraHu3MoB — OHOLIEHO03]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/863eb46a]]
26 |[[DxosornyecKre CHCTEMBI (IKOCHCTEMBI)]] 1 [[bubmuoTexa [JOK

https://m.edsoo.ru/863eb46a]]



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

Ne Tema ypoxka Konunuectso uacos Hara OnexTpoHHbIe IM(PPOBLIE
n/m Bceerd| Kontponbhbie | [paktuueckume | M3YICHHA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
27 |[[OcHOBHBIE MOKA3aTEIH SKOCHCTEMBL. DKOJOTHYECKUE MAPAMUIBL. | | | [[bubmuorexa [JOK
Csaoticta 3xocucteM. Cykieccusi|] https://m.edsoo.ru/863eb5fa]]
28 ||[[[IpupoaHbIe SKOCUCTEMBI] | 1 [[1]
[[AHTpOIIOreHHBIE 5KOCUCTEMBI] 1 [
30 [[brocdepa — rmobanpHas 3xocucTema 3emin|| t [[Bubmmorexa LJOK
https://m.edsoo.ru/863ebb5e]]
31 |[[3akoHOMEpPHOCTH CyIecTBOBaHuUs Onochepsi]] —F— [[bubaunoreka [JOK
https://m.edsoo.ru/863ebd16]]
132 ||[[YenoseuecTBo B 6Hochepe 3emin]] t [[1]
33 | [[CocymiecTBOBaHME IPUPOABI U UETOBEUYECTBA] | 1 [[bubauoreka [JOK
https://m.edsoo.ru/863ebale]]
34 |[[Pe3epBHBIil ypok. O600meHne Temsl «CoodmiecTsa 1 L [[1]
SKOJIOTUYECKHE CUCTEMBI» ||
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IIPOBEPSIEMBIE =~ TPEBOBAHUSI K  PE3YJIBTATAM  OCBOEHM
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHuUs

ChopMHPOBaHHOCTH 3HAHUIT O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-
HAay4HOU KapTHHBI MUpa U HAyYHOT'O MUPOBO33PEHHS; O BKJIaJI€ POCCHHCKUX
U 3apyOeXKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHUHN; (PYHKIMOHATILHON
IPaMOTHOCTH YeJIOBEKa JIUIsl PEHICHUS JKU3HEHHBIX 33/1a4

YMeHue packpbIBaTh CoiepKaHNe OMOTOTUYECKUX TEPMUHOB U TIOHSATHUI:
JKU3Hb, KJIETKA, OpraHu3M; MeTaboa13M (0OMEH BEIIECTB U MPEBPAILCHUE
SHEPTUH), FOMEOCTa3 (CaMOPEryJsius), ypOBHEBAs OpraHU3aIUs )KUBBIX
CUCTEM, CaMOBOCIIPOU3BEACHUE (PETIPOIYKIIHS), HACIEICTBEHHOCTD,
W3MEHYUBOCTb, POCT M Pa3BUTHE

YMeHnue uznaraTb OMOJIOrHYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHaA,
MyTanuoHHasi), 3akonsl (I'. Mengens, T. Moprana, H.I1. BaBunosa) u yuenus
(0 meHTpax MHOT00Opa3us M MPOUCXOXKICHHUS KyJIbTypHBIX pacteHuit H.I.
BapuiioBa), onpeaesnsiTh rpaHUIbl UX IPUMEHUMOCTH K KHBBIM CUCTEMaM

YMmenue BJIAACTb MCTOAAMU HAYYHOT'O ITIO3HAHHA B ouonoruu (Ha6JIIOIIeHI/Ie 41
OIIMCAHUC JKHUBBIX CUCTEM, ITPOLCCCOB U HBJ'IeHPIfI; opraHu3anusa u
IMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUKCHUEC TUIIOTC3bI;
BBISABJICHUC 3aBUCUMOCTH MCXKAY UCCIICAYCEMbIMU BCIINYNHAMU, 00BsICHEHHE
MOJIYYCHHBIX PE3YJIbTAaTOB, HCITOJIb30BAHHBIX HAYYHBIX HOHXTHﬁ, Teopnﬁ u
3dKOHOB; YMCHHUC ICJIaTh BHIBOJbI HA OCHOBAHUU ITOJIYYCHHBIX pCSYHBTaTOB)

YMeHMe BBIIEIATh CYIIECTBEHHBIEC IPU3HAKN BUPYCOB, KJIIETOK IPOKAPUOT U
9YKAPHOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIraHU3MOB; 0COOEHHOCTH
IIPOLIECCOB OOMEHA BELIECTB U NPEBPALLEHUS SHEPTUH B KIIETKE,
¢doTocuHTE3a, MITACTUIECKOTO U IHEPIeTHIECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO03a, MEH03a, OIUIOJOTBOPEHHUS, PA3MHOKEHHUS, UHIUBHUIYaJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HE3)

yMCHI/Ie HpI/IMeHSITB HOJ'Iy‘-IeHHI)Ie 3HAHUS OJIs1 O6”I)$[CH€HI/I${ 6I/IOJIOFI/I‘~ICCKI/IX
MIPOIIECCOB U SBICHUH, ISl IPUHATHS MPAKTUYECKUX PEIIeHUN

B ITOBCEIHEBHOM KU3HU B IIEJIIX 00ecneueHnsi 0€30MacHOCTH CBOET0
3JI0POBbS U 3[TOPOBBS OKPYKAIOIIUX JIFOJIEH, COOII0OIEHUSI HOPM TPAMOTHOTO
MOBEJICHUS B OKPY>KAIOIIEH MPUPOJTHON Cpejie; MOHUMAaHNE HEOOX0IUMOCTH
UCTIONIb30BaHUs JOCTUKECHUI COBPEMEHHOM OMOJIOTUY U OMOTEXHOIOTHIA JUIs
paIMOHATBLHOTO TPHPOJIONOIH30BAHUS

YMeHue pemarh 3J1eMeHTapHble TeHeTHYECKUE 331a4l Ha MOHO- U TUTHO-
PHIHOE CKPEIMBAHUE, CHEITICHHOE HACIEJOBAHNE; COCTABIIATD CXEMBbI
MOHOTHOPHUIHOTO CKpPEIMBAHUS JUIs TPEICKa3aHMsl HAaCclIe0BaHUs IPU3Ha-
KOB Y OPraHU3MOB

YMeHue BBINOJIHATh Ta00paTOpPHBIE U MTPAKTUYECKHE padoThl, COONII0IATh
npaBuiia npu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYAOBaHUEM

YMeHHne KpUTUYECKH OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO
OHMOJIOTUYECKOI0 COJIepKaHuts, BKIIFOUYAIOIIYIO IICEB/IOHAYYHbIE 3HAHUS U3
pa3nu4HbIX UCTOUHUKOB (CMU, HayuHO-TIONMYJIApHBIE MAaTepUaIIbl); ITH-
YECKHUE aCTIeKThl COBPEMEHHBIX MCCIICOBAHUN B OMOJIOTHUH, METUIIMHE,




Kon
MIPOBEPSAEMOTO
pe3yJibrarta

IIpoBepsieMble IpeIMETHBIE PE3YJILTAThl OCBOEHUSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbI CpEAHETo 001Iero 00pa3oBaHus

OMOTEXHOJIOTUN

10

VMeHue co31aBaTh COOCTBEHHBIC MMChbMEHHbBIC U YCTHBIC COOOIICHHS,
0000111251 OMOTOTHYECKYI0 HH()OPMAIIUIO U3 HECKOJIHKUX HCTOYHUKOB,
PAaMOTHO MCIOJIb30BATh MOHITHIHBIN anmnapat OHOJIOTHH

11 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie MPEIMETHBIC PE3YIIbTAThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrpaMMBI CPETHETO 00IIero 00pa3oBaHus

CdopMuUpoBaHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTHUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-
Hay4YHOU KapTUHBI MUPaA U HAYYHOTO MUPOBO33PEHUS; O BKJIAJI€ POCCUMCKUX
1 3apyOeXXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIIMOHATHHON
TPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHS] >KM3HEHHBIX 3a/1a4

YMeHue pacKkpbIBaTh CoJiepkaHne OMOJOTHYECKUX TEPMUHOB U MOHSATHIA:
BH/I, IO JISAINS, TEHOPOH/I, SBOJIOIMS, IBIKYIIUE CHIBI ((DaKTOPHI)
SBOJIIOLIMH, TPUCIIOCOOIEHHOCTh OPTaHU3MOB, BUJI000pa30BaHue,
IKOJIOTHYECKHEe (haKTOPBI, IKOCUCTEMA, TPOTYIICHTHI, KOHCYMEHTHI,
pPEeAYLEHTHI, [IeNH MUTaHUs, SKOJOTHYecKas upamMuia, OMoreoeHos,
omnochepa

YMenue uznaraTb OMOJIOrHYecKue TEOpUH (IBOJIOLMOHHAS TEOPUS

Y. [apBuHa, CHHTETHYECKAs TEOPHS DBOJIIOINH), 3aKOHBI 1 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoactBa K.M. bapa, uepenoBanus rmaBHBIX HapaBIeHUH U
myted aBommoruu A H. CesepiioBa, yuenus o 6nocdepe B.I. Bepuaackoro),
OTIPEACIISTH TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BllaJieTh METOJaMH HAyYHOTO MTO3HAHMS B OMOJI0orud (HAOII0ACHUE U
OMMCaHUE )XKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUIL; OpraHU3alus U
MpoBeACHUE OMOIOTUYECKOTO SKCTIEPUMEHTA, BHIIBUYKEHHUE THIIOTE3HI;
BBISIBJICHHE 3aBUCHMOCTH MEXK/y UCCIIEeyeMbIMU BETHUNHAMU, OOBSICHEHHE
MOJTYYEHHBIX PE3YIbTaTOB, UCTIOIB30BAHHBIX HAYUHBIX MIOHATUM, TEOPHUM U
3aKOHOB; YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUH MOJTYUYEHHBIX PE3YJIHTATOR)

YMeHue BBIICNATH CYIIECTBEHHBIE TPU3HAKU CTPOSHHS OMOIOTHYECKUX
00BEKTOB: BUAOB, MOMYJISALUN, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreoeH030B U IKOCUCTEM; OCOOEHHOCTHU IPOLIECCOB HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BU1000pa3oBaHus,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTMUYECKUX (PaKTOPOB HA
OpraHMU3MBl, IEPEHOCA BELIECTB U MIOTOKA 3HEPTUU B DKOCHCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHUI B SKOCUCTEMAX CBOEH MECTHOCTHU, KPYTrOBOPOTa
BEIIECTB M OMOr€OXMMUYECKHX IIMKIIOB B OHochepe

yMeHI/Ie HpI/IMeHHTI) HOJ'Iy‘-IeHHBIe 3HAHUA IJI51 O6’I)$ICH€HI/I$I 6I/IOJ'IOFI/I'-IGCKI/IX
MIPOLIECCOB U SBIICHUH, JIJISl MPUHATHUS MPAKTUUECKUX PEIICHHI B
TTOBCETHEBHOM KU3HHM B IIEJIIX 0OecrieueHns 0€30MacHOCTH CBOETO 3I0POBbBS
Y 3JIOPOBBS OKPYKAIOIIUX JIFOJIEH, COOII0IEHUST HOPM TPAaMOTHOTO
MOBEJICHHUS B OKPY>KAIOIIEH IPUPOIHON cpesie; TOHMMaHue HE0OX0IUMOCTH
WCIOJIb30BaHUS JJOCTHKEHHUI COBPEMEHHOMN OMOJIOTUHU IS PAIlHOHATBHOTO
MIPUPOJIONOH30BAHUS




Ko o
A IIpoBepsieMble peAMETHBIE PE3yJIbTATHl OCBOCHHSI OCHOBHOU

MIPOBEPSEMOTO -
00pa30BaTeNbHOI MPOrpaMMbl CPETHET0 0011Iero 00pa3oBaHus

pe3yJibrara

7 YMeHue peniats 31eMeHTapHble OMOIOTHYECKHE 3a/1a4H, COCTABISATH CXEMBbI
TepeHOca BEIIECTB ¥ SHEPTUHU B IKOCUCTEMAX (L€ MUTaHUS)

2 YMeHue BBIOIHATD 1a00paTOpHbIE U MTPaKTHUECKHe paboThl, COONII0AATh

npaBujIa Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHEIM 000PYIOBAHUEM

YMeHue KpUTUYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH HH(OPMALINIO
OHMOJIOTMYECKOTO COJIEPKaHMsl, BKIIOYAIOIIYIO [ICEBJOHAYYHbIC 3HAHUS U3
9 paznmuuHbIX UCTOYHUKOB (CMU, Hay4YHO-TTONYJIIpHBIC MaTepUaJIb);
paccMaTpuBaTh III00ATBHBIE SKOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH,
(hopMHUPOBATH 11O OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIUIO

YMeHue co3iaBaTh COOCTBEHHBIC TUChbMEHHBIC U YCTHBIC COOOIICHUS,
10 0000111as1 OMOJTOTHYECKYIO0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB,
I'PaMOTHO UCTIOJIb30BaTh MOHATUHHBINA anmapar OMOJI0THI

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITIACC
Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 buosnorus kak Hayka

buonorus — Hayka o >xuBoi npupoje. Posib Ouosioruu B GopMUpOBaHUU COBPEMEHHOM

1.1 .
HAaY4YHOH KapTHHLI MUDPaA. Cucrema OHOJIOTHYECKHX HAyK

Metopl TO3HAHMS )KUBOU MPUPOIbI (HAOTI0OIEHHE, IKCIIEPUMEHT, OIMCAaHUE, U3Me-

1.2
peHue, KinaccupuKalys, MoJeIMpoBaHKe, CTaTUCTUYEecKast 00paboTKa JaHHbIX)

2 JKuBble cHCTEMBI U UX OpraHu3anus

21 Kusble cucreMbl (6MOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CroiictBa 61o-
' CHCTEM M UX pazHOOOpaszue

29 YpoBHU OpraHu3auu OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKHH, KIIETOUHBIH, opra-
] HU3MEHHBIH, NOMYJISIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OnochepHbIi

3 XHWMHUYECKUI COCTAB U CTPOEHUE KIIETKH

XHUMHUYECKHUM COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMCHTBI, MUKPO-
3.1 9JICMCHTHI. Bona N MUHCPAJIbHBIC BEIICCTBA. CDyHKIII/II/I BOAbBI U MUHCPAJIbHBIX BCUICCTB
B KJICTKC. HOI[I[Cp)KaHI/IC OCMOTHYECKOTro OajaHca

benku. CoctaB u cTpoeHue 0e1KoB. AMMHOKHCIOTHI — MOHOMEpHI OenkoB. Hezame-
HUMBIE U 3aMEHUMbIE aMUHOKHCIIOThl. AMMHOKHUCIIOTHBIH COCTaB. Y POBHU CTPYKTYPHI
0eNIKOBOM MOJIEKYJIbl (IepBUYHAs, BTOPUYHAS, TPETUYHAS M UETBEPTUYHAS CTPYKTYpa).
3.2 Xumuueckue cBoiicTBa 6enkoB. buonornyeckue GyHKIMN OEIKOB.

®epMeHThI — Onosiornyeckre karanusaTopbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyocrparHas cneunpuynocts. Kopepmentsl. Buramunsl. Otnnuns pepMeHTOB OT
HEOPraHUYECKUX KaTaJln3aTOpOB

YrneBonapl: MOHOCaxapu bl (TJIFOK03a, pud03a U 1e30Kcupr003a), Arucaxapuasl (caxa-
pO3a, JIaKT03a) U MoJIrcaxapusl (Kpaxmal, IIMKOTeH, IeUT0103a). buonornueckue
33 (GYHKIIUH yTIIEBO/IOB.

JIMnuasl: TPUTIULEPHIBL, cTepouabl, pocomunuasl. ['uapodunsao-ruapododHbIe
cBoiicrBa. buonoruueckue dynkunu aunuaos. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JIH-
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IMMUJ0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxkneunossie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX
kucinot. Crpoenue u ¢pynkuuu JJHK. Ctpoenune u pynxmuu PHK. AT®: crpoenue
1 QYHKIHH

3.5

I{utosorust — Hayka o kietke. Kiierounas reopusi. MeToabl H3y4eHUs: KIETOK

3.6

Knerka kak nenocTHas xuBas cucrema. O0mue npu3Haky KIETOK: 3aMKHYTast Ha-
pyxHas MmemOpaHna, moseky:ibsl JJHK kak reneTnueckuil anmapar, cuctemMa CUHTE3a
Oenka

3.7

Tunsl KIETOK: 3yKapruoTHUecKas U npokapuoTruueckas. OcCOOEHHOCTH CTPOCHUS
npokapuoTuyeckoi kinetku. Kierounas crenka 6akrepuit. CtpoeHue
JYKapUOTHYECKOU KIeTKH. OCHOBHBIE OTINYHS PACTUTEIILHOM, )KHBOTHOW U TPUOHOM
KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TTTUKOKAINKC, 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,
ractuabl. [Ipoucxoxnenne MUTOXOHAPUN U TuiacTua. Buasl miactu.
HememOpanHbIe OpraHOHIbI KIETKH: PHOOCOMBI, KIIETOYHBIN LIEHTP, PECHUYKH,
KIyTUKU. DYHKIIMU OpraHoOMI0B KJIETKH. BritoueHus

3.9

SAnpo — perynsTopHbIi HeHTp KieTku. CTpoeHue siipa: saepHas 000I04Ka, KapHo-
I1a3Ma, XpPOMaTHH, SIPBINIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

X(I/ISHC,HGSITGHBHOCTL KIICTKH

4.1

OOMeH BemecTB, WIIM META00IN3M. ACCUMHIISIHS (TUIACTHYECKUI 0OMEH) U Inc-
CUMMJIALMS (SHEPreTHUeCKUil 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipoliecca MeTaboInu3Ma.
Tunsl oOMeHa BeliecTB: aBTOTPOQHBIN U reTepoTPOdHBII.

Posib pepMEHTOB B OOMEHE BEILECTB U NPEBPALLIEHUH YHEPTUU B KIIETKE

4.2

®orocunre3. CBeToBas U TeMHOBas (a3bl poTocuHTe3a. Peakuun

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. 3HaueHne XeMOCHHTE3a [ )KU3HH Ha
3emiie

4.3

OHepreTuyeckrii oOMeH B KieTke. Paciierienne BemecTs, BbIJICIEHUE U aKKyMY-
JUPOBAaHUE SHEPTUHU B KIIETKE. DTalbl JHEpreTuyeckoro oomena. I'nmukonus. bpoxenue
u ero Bujpl. KucnopogHoe okucienue, WK KJIeToYHoe JbixaHue. DPPeKTUBHOCTh
HHEPreTHYECKOro 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. Tpancnsus — 6uocunres 6enka. Koguposanue
aMUHOKHCJIOT. Posib pnbocom B OnocuHTE3€e OenKa

4.5

Hexknerounsie ¢popmbl sxu3Hu — BUpYychl. Mctopust otkpsiTus Bupycos (1. MBa-
HOBCKHIT). OCOOEHHOCTH CTPOCHUS U KU3HEIEATEILHOCTH BUPYCOB. bakTepuodaru.
Bonesnu pacrtenuil, )KUBOTHBIX U YEIIOBEKA, BBI3bIBAEMBIE BUpycamMu. Bupyc
ummyHozaedpuuta yenoseka (BUY) — BozOynurens CIINda. [Tpodunaktuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JIeBaHUN

Pa3MHOKEHNE ¥ HHIMBU1YaJIbHOE PA3BUTHE OPraHU3MOB

KieTouHblii UK, WIK )KU3HEHHBIN UK Ki1eTku. MIHTepdasa u murtos. IIporeccsl,
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npoTekaromue B uaTepase. Permkanms — peakust MaTpuynoro cuntesa JJHK.
Ctpoenune XpoMocoM. XPOMOCOMHBIN HA0Op — KapuOTHTII. JIMIUIONIHBINA U TaruIon/I-
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

52

(DOpMBI Pa3MHOXKCHHS OPpraHU3MOB: 0ecI10JI0€ U MOJIOBOE. BI/II[bI OecmoJioro
Pa3MHOKCHUA: ACTICHUC HAABOC, IOYKOBAHUC OAHO- U MHOTI'OKJICTOYHBbIX,
cn0p006pa30BaHHe, BEIr€TaTUBHOC Pa3MHOXKCHHC. I/ICKYCCTBGHHOC KIIOHHUPOBAHUEC
OpTraHru3MOB, €0 3HAYCHUC NJIA CCIICKIINN
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ITonoBsoe Pa3MHOXKCHHE, €I'0 OTIIUYHUA OT OecnoJioro.

Meiioz. Ctaauu meito3a. [Iponeccsl, mpoucxosmuine Ha craausx Merosa. [loBenenue
XpomocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbIC M 3HAYEHUE Mei03a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHusl MOJOBBIX KIETOK Y )KUBOTHBIX. [1010BEIE Xe-
Je3bl: CEeMEHHUKH U SnYHUKU. OOpa3oBaHKe U Pa3BUTHUE MOJIOBBIX KJIETOK — raMeT
(cmiepmaro3ou/, SIUIEKIIeTKa) — criepMaTtoreHes u oorene3. OCOOEHHOCTH CTPOEHUS
SHIEKIETOK B ciepMaTo30u10B. OrtogoTBopenue. [laprenorenes

5.5

NuauBuayanbHOE pa3BUTHE (OHTOT€HE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Drarbl SMOPUOHAIBHOTO PAa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TaCTPY-
asimst, opranoreres. [locramOproHansHOe pa3BuThe. TUIIBI TOCTIMOPUOHAIBHOTO
Pa3BHUTHS: IPSMOE, HENPSIMOE (JTMIMHOYHOE). BIMsiHUEe Cpebl Ha pa3BUTHE OpPraHU3-
MOB; (haKTOpBI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJINY Pa3BUTHUS

HaCJIeIlCTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHrM3MOB

6.1

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

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

6.2

3aKOHOMEPHOCTH HACJIEeI0BaHUs IPU3HAKOB, yCcTaHOBIeHHbIE I'. Mennenem. MoHo-
ruOpHIHOE CKpelIMBaHue. 3aKOH eIMHO000pa3ust THOpUA0B HepBoro nokosiexus. IIpa-
BHUJIO JOMUHHPOBAHUS. 3aKkoH pacCciCIiyICHUA ITPU3HAKOB. I'umoTe3a YUCTOTHI TaMeET.
ITonHOE M HEMONIHOE JOMUHUPOBAHHKE.

JurubpunHoe ckpernuBaHue. 3aKOH HE3aBUCHUMOT'O HaclleJOBaHUsI Mpu3HakoB. [{uto-
TEHETUYECKHE OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS. AHAM3UPYIOIEe CKPEIUBaHHE.
Vcnonp30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHMS JIJIsl ONIpeIeTIeH s TEHOTUIIA 0COOU

6.3

CuenneHHoe HacieoBaHue npusHakoB. Padora T. Moprana no cuersjieHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuennenus reHoB B pe3yibTaTe KpOCCUHIOBEpa.
XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enernka moia. XpOMOCOMHOe OIIPECACIICHUC T10J1a. AyTOCOMLI " IIOJIOBBIC XpOMO-
comiul. 'oMoraMeTHBIE 1 reTeporaMcTHbIC OPraHU3MBblI. HaCJ'Ie,ZIOBaHI/Ie IMPHU3HAKOB,
CIHCTIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BUbl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HAacleACTBeHHas. Poib
Cpe/ibl B HEHACJIEICTBEHHON U3MEHUNBOCTH. XapaKTepUCTUKA MOAUPHUKAITTOHHOMN
U3MEHYMBOCTH. BapualMoHHbIN psil U BapualMOHHas KpuBas. Hopma peakuuu
npu3Haka. KonnyecTBeHHbIE M KAUECTBEHHBIC TPU3HAKU U MX HOPMa PEaKIUu.
CBoiicTBa MO (HUKAIIMOHHON U3MEHYHBOCTH

6.5

HaCHe}ICTBeHHaH, WJIN I'€HOTUIINYECKasi, USAMCHYNBOCTD. KombOuHaTtiBHAS H3MEHYH-
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BOCTb. Meli03 U 110JI0BOH Npoliecc — OCHOBAa KOMOMHATUBHOM M3MEHUNBOCTH. MyTa-
LIMOHHAas U3MEeHYMBOCTb. Kiaccugukaius MyTauuii: reHHbIE XPOMOCOMHBIE, TEHOM-

Hble. YacToTa ¥ MpUYuHBI MyTanuid. MyTareHabie (hakTopbl. 3aKOH TOMOJIOTUYECKUX
psAZIOB B HacieACTBeHHOM n3menunBoctr H.M. BaBuiosa

6.6

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

YeJlIoBeKa: TeHealoTnYeCKuil, OJTM3HEIIOBbIN, INTOT€HETUYECKHM, OMOXUMUYECKHUIA,
MOJIEKYJISIpHO-TeHeTHYeCcKUil. COBpEMEHHOE OIpEIEICHUE TEHOTUIIA: TIOJJHOTEHOMHOE
CEKBEHHUPOBaHKE, TCHOTUIMPOBAHUE, B TOM uuncie ¢ nomoiibto [111P-ananuza. Hacnen-
CTBEHHBIE 3a00JIeBaHUs YeJIOBEKA: TeHHBIE 00JIe3HU, O0JIE3HU C HACIIEACTBEHHON
MIPEIPacIoNOKEHHOCTHI0, XpPOMOCOMHbIE O0sie3HH. COMaTHYeCKUe U reHepaTUBHBIC
myTanuu. [IpuHIMIEL 310poBOTO 00pasa )KU3HH, AUATHOCTUKH, TIPOPHIAKTHKA

U JICYCHHS TeHEeTUYECKHUX Ooe3Heil. MeauKo-reHeTHueckoe KOHCYIbTHPOBaHHE.
3HaueHue M€I[HI.[PIHCKOI>1 TCHCTUKU B IIPECAOTBPAICHUHN U JICUCHUN I'CHCTUYCCKUX
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 MPOUCXOKACHUSI JOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM

7.2

CoBpeMeHHbIE METO/IbI CelleKMU. MacCcOoBbI U MHIUBUIYaIbHBINA OTOOPHI B CEIEKIIUU
pactenuii u KuBOTHBIX. OIIEHKA SKCTephepa. BIM3KopoaCTBEHHOE CKPEUTMBAHUE —
uHOpuauHT. Yncras nunus. CkpelyBanue YuCcThIX JuHui. ['ereposuc, nim rudpuaHas
cuna. HepoacrBenHoe ckpentiBanne — ayroOpuauar. OTaanéHnas ruopuan3anus u eé
ycniexu. VIcKyccTBeHHBII MyTareHe3 U MOoIy4eHHe OJUILIONA0B. JloCTmKeHns
CCJICKIINU paCTeHI/If/'I, JKMBOTHBIX U MUKPOOPIraHNM3MOB

7.3

broTtexHosorus Kak orpaciib Ipou3BoACTBa. ['€HHass HHXKeHepHs. JTallbl CO3JaHus
pexomOunantHoil JJHK u Tpancrennsix opranuzmoB. Kinerounas nnxenepus. Kie-
TOYHBIE KYJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHuil. Kinonuposanue
BBICOKOITPOYKTHUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTMUECKHE U 3TH-
yeckue npooieMbl. MO — reHeTrnuecky MoAU(GUIIMPOBAHHBIE OPTraHU3MBbI
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DBOJIIOUOHHAS OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBuzerenscTBa 3BOIOINH. []aeoHTOIOrMYECKHE: TOCTIE0BATEIbHOCTD TOSBICHHS
BUJIOB B MaJICOHTOJIOTMUECKOM JIETONNCH, NTepexoanble popMbl. buoreorpapuueckue:
CXOZCTBO U pa3znnyue GpayH U Gop MaTEPUKOB U OCTPOBOB. IMOPHOIOTHUECKHE:
CXOJICTBA U Pa3In4Msi SMOPHOHOB Pa3HBIX BUOB MO3BOHOUHBIX. CpaBHUTENBHO-
AHAaTOMUYCCKHEC: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pYAUMEHTAPHBIC OPraHbl, aTaBU3MBI.
MonekynspHO-0HOXMMHUYECKHE: CXO/ICTBO MEXaHU3MOB HACIECTBEHHOCTH U OCHOB-
HBIX METa00JINYECKUX MyTeH Y BCEX OpraHM3MOB

1.2

Opomrormonnas Teopus Y. Jlapsuna. [Ipeanocsinku BO3HUKHOBEHUS JapBUHUA3MA.
JIBHOKYIITUE CHITBI SBOJTIOIMH BHJIOB 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHHE ITPH
OTPaHHYEHHOCTU PECYPCOB, HEOIpeAeIEHHAsI U3MEHUNBOCTh, 00ph0a 3a CyIiecT-
BOBaHME, €CTECTBEHHBIN OTOOD)

1.3

Cunrerndeckas teopus sBoorun (CTD) u ocHOBHBIE €€ MoJI0KeHUsI. MUKPO3IBO-
morws. [lomysiiust Kak e IMHUIA BUA M DBOJTIOIIHT
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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 paktop 3Bosronud. OOpMbI
€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 3BONIIOLUN: (HIIETHYECKAs, JUBEPIeHTHAsI, KOHBEpreHTHAs,
napauenbHas. HeoOpatumocTs 3Bomonuu

Bo3HMKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJIe

2.1

JloHay4HBIE IPEACTABICHUS O 3apOKACHUM KU3HUA. HayuHble runoTe3sl BOSHUKHOBE-
HUS )KM3HU Ha 3emiie: abMOreHe3 U aHcnepMus. XuMu4ecKast 3BOIIOLUS. DKC-
IIEPUMEHTAIbHOE IIOATBEPKACHUE XUMUYECKON dBoIoLMU. HavanbHble ATanbl
Oouonoruueckoit sBoonuu. I'unoresa PHK-mupa. IlepBble KIETKU U UX 3BOJIOLUS.
DopMUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB

2.2

PazButue xxu3HM Ha 3emiie 1o spam u nepuojaM. Karapxeil. Apxeiickast 1 mpoTepo-
3oiickas spsbl. [Taneo3olickast spa u €€ nepuoabl: KeMOPUNHCKUIA, OPJIOBUKCKUH, CHITY-
PUHCKUH, IEeBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKUI. Me30301CKast 3pa U €€ IepUo Ibl:
TPUACOBBIN, FOPCKUI, MEJTOBOM.

KaiiHo3olickas 3pa u €€ nepHuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTrKa KJIMMaTa U Te0J0THYecKUX npoueccoB. OCHOBHBIE 3TAllbl S3BOITIOLIMU
PaCTUTEIBLHOTO U JKUBOTHOTO MUpa. ApoMop(03bl Y pacTEHUN U )KUBOTHBIX.
[TosiBieHue, paclBET M BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB
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Cucrema OpPraHu4YCCKOI'0 MUpPa KaK OTPAKCHUEC DBOJIIOIUU. OCHOBHBIE
CUCTCMATUYCCKUE I'PYHIIBI OPraHN3MOB
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3BOJ'IIOI_II/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/Iﬂ KaK HayKa. PazButue HpeI[CTaBJIeHI/Iﬁ O IIpouc-
XOXKICHUHU YenoBeKka. MeTo bl HU3YYCHUS aHTPOIIOICHE3Aa. CXO}ICTB& " pa3inuunsa
YyeJI0BEeKa M )KUBOTHBIX. CHCTEMAaTHYECKOE TTOJI0KEHHE YEI0BEKA.

JBuxyume cuisl (pakTopbl) aHTpororenesa. HacnencrseHHass ©13MEHYMBOCTD U €C-
TECTBEHHBINH 0TOOpP. OOIIECTBEHHBINH 00pa3 KU3HU, U3TOTOBIEHUE OPY Uil TpyAa,
MBIIUIEHUE, PEYb

2.5

OcHOBHBIE CTaIUN ¥ BETBY 3BOJIOLMYU YEJIOBEKA: aBCTPAIIONUTEKN, YEI0BEK yMEIbIi,
Yenosek npsamoxoasamumii, Yenosek HeanaepTanbckuil, Yenosek pasymusiii. Haxonku
HCKOIIaeMbIX OCTaHKOB, BpEMsI CyIIECTBOBAaHUS, 00JaCTh PacCIpOCTpaHEeHuUs, 00bEM
TOJIOBHOI'O MO3ra, 00pa3 *HU3HU, OPY s

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACKL: €BPONCOUAHAS (eBpa3uiickas), Herpo-
aBCTpajionIHas (3KBaTOpHAJIbHASA), MOHTOJIOUIHAS (a3HMaTCKO-aMepuKaHcKas). YepTsl
IpUCIOCOOICHHOCTH MPeICTaBUTENIeH YeTOBEYECKUX Pac K YCIOBHUSAM CYIIECTBOBAHUS.
EnunctBO yenoseueckux pac. Kpuruka pacuzma

OpraHu3Mbl 1 OKpY’Karolas cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJauM U pa3/ieibl SKOJOTUH. MeToabl SKOJIOTUYECKUX
MCCIIeI0BaHMM. DKOJOTHYecKoe MUPOBO33peHne. Cpepl 00MTaHUsI OpTaHU3MOB: BO/JI-
Hasl, HA36MHO-BO3AYIIIHAsI, TOUYBEHHAs, BHYTPUOPTaHU3MEHHAsI

3.2

Oxonorudeckue paktopel. Kitaccudukamms sxonornueckux GpaxkTopoB: aOUOTHUIECKUE,
OMOTHYECKUE U aHTPONOreHHbIe. J[eliCTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTAHU3MBI
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Abuotnueckue (pakTopbl: CBET, TEMIEpaTypa, BlIakHOCTb. Potonepuoausm. [1pu-
CHOCOOJICHHUS] OPraHU3MOB K JeHCTBHIO abnoTH4Yeckux GakTopoB. bronornyeckue




Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

PUTMBI

3.4

buotnueckue pakropsl. Busmbl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHITUS, XHIII-
HUYECTBO, MAPA3UTU3M, MyTYyaIH3M, KOMMEHCAIN3M (HaXJI€OHUYIECTBO, KBAPTHPAHT-
CTBO), aMEHCAJIU3M, HEUTpAIN3M. 3HaUeHUE OMOTHYECKUX B3aUMOACHCTBUM IS
CYIIECTBOBaHUSI OPTaHMW3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XapaKTEPUCTUKU NOMYJSIUA. OCHOBHBIE MIOKA3ATEIIN IO JIALUN:
YHUCJIEHHOCTD, INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLus. JuHaMuka
YU CJIEHHOCTU NONYJISIMY U €€ peryJisius

COO6H.I€CTBa 1 SKOJOTHYCCKUEC CUCTEMBI

4.1

Coo0miecTBo opranu3mMoB — 6uoreH03. CTpyKTypbl OMOIICHO3a: BUIOBAs, POCTPaH-
CTBEHHasl, Tpoduyeckas (numieBas). Bunbi-noMmuaanTel. CBsizu B OMOIIEHO3€

4.2

DKoJoTru4ecKre cucTeMsbl (3KocucTeMsbl). [loHsTHE 00 SKOCHCTEME U OHOTEOIICHO3E.
OYHKIMOHATbHBIE KOMIOHEHTHI SKOCUCTEMBI: TIPOAYLEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
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
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[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMa XBOWHOTO UITU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOIMOTEHHBIC IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. brooruueckoe n
XO3HCTBEHHOE 3HAYCHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

bruopaznoobpasue kak GakTop yCTOMUNBOCTH dKOcUcTeM. CoXpaHeHue
OHOJIOTHYECKOTr0 pa3Ho0Opasust Ha 3emiie

4.4

VYuenue B.M. Bepranckoro o 6uocdepe. ['panutisi, coctaB u cTpykTypa ouocheps.
Xusoe BemecTBo U ero pyHkuu. OcodeHHocTH Onocheps! Kak ra00anbHON 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.
['moGasibHBIEC HKOJIOTHYECKUE TPOOTIEMBI.

OcHoBa paliMOHaIBHOTO YIPABIEHUS IPUPOJHBIMUA PECYPCAMHU U UX UCIIOJIb30BAHNUE.
JlocTuxkenust OMOJIOTUY U OXpaHa IPUPOIbI




YUEBHO-METO/JINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA

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

* buonorus, 10 kacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6orios A.M. u apyrue /ITon
pen. [laceunnka B.B., Aknimonepnoe obmectBo «M3natenscTBo «IIpocBemieHuey

» 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., Py6oros A.M. u apyrue /ITox
pen. [laceunnka B.B., Aknimonepnoe obmectBo «M3natenscTBo «IIpocBemieHuey

METOANYECKHUE MATEPHAJIBI I1JIS1 YVUUTEJIA

* buonorus. buonorudeckue cucremsr u nporeccel, 10 knace/ Tepemor A.B., Ilerpocoa
P.A., O6mectBo ¢ orpanndeHHOM oTBeTCTBeHHOCThIO «M3aatenbcTBo BJIAJIOCy; ObmecTBo ¢
OTrpaHUUYEHHON 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 ¢ OrpaHU4YeHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKnMOHEpHOE OOIIECTBO
«3narenscTBO «IIpocBemenne»

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

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET
bu6mmoreka L{OK https://m.edsoo.ru/863ebale
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