MYHUIUNAJBHOE BIOJKETHOE OBIIEOBPA3OBATEJBHOE YUPEXKIEHHUE
CPE/IHSISI OBIIEOBPA3OBATEJIBHAS LIKOJIA Ne 4
(MBOY COIL Ne 4)

OOKYMEHT NOANUCAH
3NEKTPOHHOW NOANUCHIO

Cepriucpurat: 1D0FFB841109E45F3D3B8BEG3CACERG16
eney: Tomys Upna Cepreesna
AcTeuTEneH: ¢ 15.11.2022 fo 08.02.2024

Bpinucka u3 0CHOBHO# 00pa30BaTe/IbHOM NMPOrPaMMbl

cpeaHero oomero o0pa3oBaHus

PACCMOTPEHO na 3acenannn MO (ripotokod ot 23 aBrycta 2023 1. Ne 1)
COT'JTACOBAHO c 3amectutenem aupexropa no Y BP

PABOYAS ITIPOT'PAMMA
(ID: 508287)

yueOHoro npeamera «buosiorus» (60a30Bblid ypOBEeHb)

JUISL YPOBHS CPEIHETO 00111ero 00pa3oBaHus

Brimucka BepHa 28.08.2023

TlipexTop N.C.Tomys

r. Mopo3zosck, 2023



INOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke mporpaMMbl 1O OMOJOTHHM TEOPETUUYECKYIO OCHOBY I ONPENENICHUS IMOAXOI0B K
(GopMHpOBaHUIO CONEpXKAHUA YueOHOro mpenmMera «bHONOTHS» COCTABWIN: KOHIETITyalbHbIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IENel, CONEepKaHHs, Pe3yJbTaTOB OOy4YeHHS U TpeOOBaHUM K
YPOBHIO TOATOTOBKH BBIMTYCKHUKOB, IOJIOKEHHUS 00 OOMMX LEeIsIX MU MNPUHIMNAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpeqHero obimiero oOpasoBanusi B Poccuiickoit @enepanuu, a Takxke
HOJIOXKEHUA O creuupuke OHonoruu, e€ 3HAYCHWH B IO3HAHMM KMBOM NPUPOJBI U OOECTIeYeHHU
CYIIECTBOBaHMS dYeJoBedeckoro obOmectBa. COriaacHO Ha3BaHHBIM TOJOXKEHUSM, ONPEAETICHbl OCHOBHBIC
(GyHKIIMH IpOrpaMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu Ja€t NpeacTaBleHue O LeisIX, 00 o0Iiei crpaTerud 00y4eHus!, BOCIIUTAHUS
U pa3BUTHA OO0YyYalOIUXcs cpencTBamu ydeOHoro mpenmera «buonorus», ompenenser o0s3aTeNbHOE
IPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, pAaclpeaeieHHe I0 pas3jieiaM M TeMaM, PEKOMEHIYEMYIO
MOCIIEI0BATEIbHOCTh M3yYEHHUs] Y4eOHOro Marepualia ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JJOTMKH 00pa30BaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcsl.

B mporpamMe mo OHOJOTMHM TaKKe YYMUTBHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yibTaTaM oOydeHUs B (OPMHPOBAHWU OCHOBHBIX BHJIOB Yy4eOHO-
NIO3HABATEIBHOW  JEATEIbHOCTH/YU4EOHBIX JCHCTBHI  OOy4aromuMXcs IO OCBOCHHIO  COJICpIKAHUS
OHoJI0rn4ecKoro 0opazoBaHusl.

B nporpamme mno Ouomoruum (10-11 xmaccel, 06a30BbIi YpPOBEHb) peaIM30BaH IPHUHIIMII
IPEEMCTBEHHOCTH B W3yUEHHH OHOJIOTHH, Ojarojaps yemy B HEil MpocMaTpWBaeTCs HANpPaBICHHOCTb Ha
pa3BUTHE 3HAHWW, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIM JUYHOCTH, SKOJOTHYECKOrO MBIIUICHHS, MPEACTaBICHUH O 370pOBOM 00pa3ze KHU3HU U
OepeXHbIM OTHOILIEHHWEM K OKpyXawiued mnpupogHoi cpene. Ilostomy Hapsgy ¢ HU3ydeHUEM
00LIeOMOIOrMUECKUX TEOpHUH, a TaKXKe 3HAHUH O CTPOEHHM >KMBBIX CHUCTEM PA3HOIO paHra U CYIIHOCTH
OCHOBHBIX MPOTEKAIONIMX B HUX MPOLIECCOB B MPOrpaMMe 0 OMOJIOTHH Y/AEJICHO BHUMAHHUE UCTIOIb30BAHUIO
MOJIyYEHHBIX 3HAHUWA B TOBCEJHEBHOW JKM3HM [UJISl DELICHUS NPUKIATHBIX 3a7a4, B TOM YHUCIE:
NpopMIAKTUKNA HACJIEICTBEHHBIX 3a00JIeBaHMI YelIOBEKa, MEIMKO-TeHETUYECKOTO KOHCYJIbTHPOBAHMUS,
000CHOBaHHS 3KOJIOTMYECKH II€JIeCO00Pa3HOr0 TOBEJIEHUS B OKpY)KaIoIeHd MPUPOAHOM cpene, aHaiusa
BIIMSTHUSL XO3HCTBEHHOU JESITEIbHOCTH YeJIOBEKa Ha COCTOSHUE IMPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHUMaHUS K NPUKIAJHOW HampaBiIeHHOCTH y4yeOHoro mpenmMera «buonorus» MmpoaHKTOBAHO
HEOOXO/MMOCTBIO OO€CleYeHns: YCIOBUM JJs pelleHUs OJHON M3 aKTyalbHBIX 3a/ad LIKOJBHOI'O
Ouosiornueckoro 00pa3oBaHMs, KOTOpas Mpexarnojaraet (OPMHUPOBAHHE y OOYYaAIOMIUXCA CIHOCOOHOCTH
aJaNTUPOBAThCS K U3MEHEHMSIM IMHAMUYHO Pa3BUBAIOLIETOCS] COBPEMEHHOI'O MUpA.

Bbuonorus Ha ypoBHe cpenHero oOuiero o0pa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa obOecneunBaeT
¢dopmupoBaHue y 00yUdaroUIMXCs MPEACTABICHNUI 0 HayyHOU KapTHHE MUPA, pacIIupsieT U 00001aeT 3HaHus
0 KMBOW MPUPOJIE, €€ OTINYUTEIbHBIX TPU3HAKAX — YPOBHEBOM OpraHU3allK U SBOJIOLNH, CO3/Ia€T YCIOBUS
JUIS: TIO3HAHUS 3aKOHOB >KMBOW NpUponbl, (opMHUpOBaHMS (DYHKIMOHAIBHOM I'pPaMOTHOCTH, HaBBIKOB
3JI0pOBOTO M 0€30MacHOro oopasa KM3HH, IKOJOTMYECKOI0 MBIIUIEHHS, IEHHOCTHOIO OTHOIICHUS K JKHUBOM
IIPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OMONIOTHA MMEET TaKKe JAJIS PEUIeHHs] BOCIUTATENbHBIX M Pa3BHBAIONIMX 3a7a4
cpemHero o0mero o0pa3oBaHus, colMaIn3anuu ooyJdatomuxcs. M3yuenne 0nooruu o0ecrneurnBaeT yCaoBUs
U1 (GOPMUPOBAHMS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U HH(POPMAIIMOHHBIX HABBIKOB, 3CTETHYECKON
KYJBTYpBl, CIIOCOOCTBYET MHTErpallii OWOJIOTMUECKUX 3HAHUU C MPEACTABICHUSIMU W3 JPYTHX Y4eOHBIX
IPEeIMETOB, B YacTHOCTH, (U3UKU, XUMUU U reorpapuu. Ha3BaHHbIE NOJOKEHUS O MpeAHA3HAUYCHUU
yueOHOro mnpeamera «buosorus» CocTaBUIM OCHOBY [UIsl OIpeneleHHs TMOAXOAOB K OTOopy u
CTPYKTYPUPOBAHUIO €T0 COJIEpXKaHUs, PEACTABICHHOT0 B IPOrpamMMe 1o OHOJIOTHH.

OT160p conmepkanust yuyebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYHIECTBIEH C MO3HMLIUIN
KYJIbTYpPOCOOOpPA3HOTO MOAXO0/Aa, B COOTBETCTBHHM C KOTOPBIM OOy4arouiuecsl JAOKHBI OCBOUTH 3HAHHS U
YMEHHsI, 3HaUUMblIe JUIsl pOpMUpPOBaHUs 00IIEH KYJIbTYphl, ONPEAEIAoNne aJeKBaTHOE MTOBEICHNE YeI0OBEKa
B OKpYXalolled MpUpOJHOW cpele, BOCTPEOOBAaHHbIE B IIOBCEJAHEBHOW IKM3HHM M IMPAKTHUYECKOU



nestenbHOCTH. Ocoboe MeCTo B ATOM cUCTeMe 3HAHWW 3aHMMAIOT 3JIEMEHTHI COACP)KaHUs, KOTOPBIE CIIYy)KaT
OCHOBOM JuIsi (pOPMUPOBAHUSI TPEACTABICHHH O COBPEMEHHOW E€CTECTBEHHO-HAy4YHOW KapTHHE MHUpA U
LICHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOIMX I'YMaHHU3alU1 OMOJIOTHYECKOTr0 00pa3oBaHMSL.

CrpyKTypupoBaHUE COJEpKaHHs y4eOHOro Marepuana B MporpamMMe 1Mo OMOJIOTHU OCYIIECTBIICHO C
y4€TOM TPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSAX >KUBOW HpPUPOABI, O €&
YPOBHEBOH OpraHM3allid M HBOJIOLUMHU. B COOTBETCTBMM C 3TUM B CTPYKType Yy4eOHOro IpeamMera
«buonorus» BBIICIEHBI CIEAYIOUIME COAEpKaTelbHble TUHUM: «brosnorus xak Hayka. MeTonsl Hay4HOrO
no3HaHus», «Kierka kak Ouonmornueckas cucremay, «OpranusM Kak Ouonoruueckas cucreMay, «Cucrema u
MHOTroo0Opas3ue OpraHHYecKOro MHUpPa», «IBONIONHS KUBOW MPHUPOIBD», «IKOCUCTEMBI M HPUCYIIHE UM
3aKOHOMEPHOCTHY.

Ilenp n3yuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIaJCHHE OOy4YarOIIMMUCS
3HAaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3alliy KMBBIX CHCTEM Pa3HOrO paHra U MpUOOpeTeHHE
YMEHUH UCMOJIB30BaTh 3TH 3HAHMA JUISI TPAMOTHBIX JEHCTBHI B OTHOLICHUHM OOBEKTOB JKUBOW MPHUPOIBI H
pELICHUs] Pa3JINYHbIX )KU3HEHHBIX IPOOIIEM.

JlocTikenue nenu u3ydeHus ydyeOHoro npeamera «buonorus» Ha 0a30BOM ypoBHE oOeclednBaeTCs
peLIeHNUEM CIIENYIOIUX 3aau:

OCBOCHHE OOYYaIOMIMMHUCS CHCTEMBbl 3HAHUH O OHOJOTHYECKHX TEOPHSX, YYCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, NPaBWIIAX, CIYXAIIUX OCHOBOH s (OPMHUPOBAHMS TPEICTABICHUN O
€CTeCTBEHHO-HAYYHOM KapTMHE MHpa, O METOJaX HAy4yHOTO I103HaHMs, CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allMM, BBIAAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

(dbopMupOBaHUE y 00yUaIOLINXCS T03HABATENIbHBIX, HHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
npolecce aHajlin3a JaHHBIX O IYTSAX pPa3BUTUSA B OMOJIOTMU HAy4yHBIX B3IVIAJIOB, MJIEH U IOAXOIOB K
W3YYEHHUIO JKUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3aLUu;

CTaHOBJICHUE Y O0yYaroMUXCsi 0OIEeH KylnbTyphl, ()YHKIIMOHAIBHONW TPAaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSCHATh U OLICHUBATDH SIBJICHUS OKPYXAIOIIEr0 MUpa XUBOM MPHUPOJAbI Ha OCHOBAaHUM 3HAHUW M OIBITA,
HOJIYYEHHBIX PU U3YYEHUHU OUOJIOTHH;

¢dopmupoBaHHEe Yy OO0ydYaroIMXcs YMEHHUH WIUTIOCTPUPOBATh 3HAYEHHE OWOJIOTMYECKHUX 3HAHUI B
INPAKTUYECKOM  JEATENIbHOCTH 4eJOBEeKa, pPa3BUTHUM COBPEMEHHBIX MEAMIMHCKMX TEXHOJOTHMH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOSKIAEHHOCTH B BO3MOXKHOCTHU TO3HAHHS YETOBEKOM JKMBOW MPUPOABI, HEOOXO0AUMOCTH
OEepe)KHOTrO OTHOLIEHMs K HeH, COOJIOAEHUS STHUECKUX HOPM INpU TPOBEJACHUU OHOJOTMYECKUX
HCCJICIOBAHNIA;

OCO3HaHHE LIEHHOCTU OMOJIOTrMYECKUX 3HAHUMN I MOBBIIIEHUS YPOBHSI 3KOJOTUYECKON KYNbTYpbI, IS
(bopMHpOBaHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHEe NMPHOOPETEHHBIX 3HAHUI M YMEHHMH B MOBCEAHEBHOM >KM3HM NIl OLIEHKU IOCIIEACTBUI
CBOEH JESITENbHOCTH IO OTHOILEHHUIO K OKpYXKalollell cpene, COOCTBEHHOMY 370pOBbIO, 0OOCHOBaHHE U
cobmoienre Mep mporiIakTHKU 3a00I€BaHUN.

B cucreme cpennero obuiero oOpasoBanusi «buonorusi», uydyaemas Ha 6a30BOM ypOBHE, SIBJISIETCA
00s13aTeNIbHBIM y4eOHBIM IPEIMETOM, BXOSIIMM B COCTaB NpeAMETHOU obnacth «EcTecTBeHHO-HAayuHBIE
PEIMETHI».

Jns nzydyenus 6uonoruu Ha 6a30BOM YpPOBHE CpellHEro ooOiiero oOpa3zoBaHUsl OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 yac B Henenio).

OBECIIEYEHUME OBPA3OBATEJIbHOI'O [TPOLIECCA

bazoBsiii yposens / [Taceunuk B.B., Kamenckuii A.A., PyouoB A.M. u ap. /ITox pen. [Taceunuka B.B. AO 10
kiacc "U3narensctBo "[Ipoceemienue”
CusornazoBB.U. Araponos U.b. 3axaposa E.T. 11 kitacc OOO "IPODA"



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUHU C OOIIECTBEHHBIMH, TEXHUUECKUMHU U APYTUMHU €CTECTBEHHBIMU
HaykamH, ¢uinocodueil, ITUKOH, 3cTeTUKON M mpaBoMm. Ponp Ouonorun B QOpMHUPOBAHUU COBPEMEHHOU
HaY4YHOI KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

Metonpl 1O3HaHUS KUBOW NpUpOIbl (HAONIOAEHHE, SKCIEPUMEHT, OIIMCAaHUE, HW3MEpEHMUE,
KJaccuukanus, MOJASITMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX).

JdemMoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU PUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTueckass pabotaNe 1. «/cmonp30BaHHE Pa3IUYHBIX METOJIOB NMPH HU3YYCHHH OHOJOTHYECKHX
00BEKTOB.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHA.

JXKuseie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosornu. OTiIMYMe >KUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOJBL.

CpoiicTBa OMOCHUCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3ali OHMOCHUCTEM: MOJEKYISPHBIH,
KJIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIHN, MOMYISIIMOHHO-BUIOBOM, SKOCUCTEMHBINH (OMOTE€OIIEHOTHYECKUT),
OroChepHBIH.

JdeMoHcTpanum:

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HIY, «Y POBHU OpraHU3aIUH KUBON PUPOIBIY.

O6opynoBanue: moaens Mosekyibl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KJIETKU. XMUMHYECKUE 3JIEMEHTBhI: MAaKpO3JIEMEHThl, MUKpPO3JIEeMEHThl. Bona u
MUHEPAJILHBIE BELIECTBA.

@OYHKIMH BOJbI U MUHEpAIbHBIX BELECTB B KieTke. [loanep:kanne ocMOTHYECKOTrO OasiaHca.

benku. CoctaB u cTpoeHHe O€lKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. HeszameHumble u
3aMEHUMBIE AMUHOKHCIOTBL. AMMHOKHUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM MOJIEKYJIbI
(mepBUYHas, BTOpPUYHAs, TPETUYHAas M 4YETBEPTHUYHAs CTPYKTypa). XHMMHYECKHE CBOICTBAa OEJIKOB.
buonornueckue ¢pyHKIMM OEIKOB.

®epmeHThl — Ouonorudyeckue katanu3aropbl. CTpoeHue (QpepMeHTa: aKTUBHBIM IIEHTpP, CyOCTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTiinuus pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

YrneBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a U Je30Kcuprbo03a), qucaxapuibl (caxaposa, J1akTo3a) U
noyincaxapuasl (Kpaxmai, TIIMKOTEH, 1eJUTi003a). bruonornueckue QyHKIIUN yriaeBOIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. [mapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckue ¢pynkunu munuaoB. CpaBHEHHE YTIIIEBOIOB, OSIKOB M JIUIMHU0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotsr: JIHK u PHK. Hykneornael — MOHOMEpPBI HYKIEMHOBBIX KUCIOT. CTpoeHHE U
¢yuknun JJHK. Crpoenune u pynkunn PHK. Buast PHK. AT®: crpoenue u gyHKIuu.

[{utonoruss — Hayka o kierke. KietouHas Teopus — mpuMep B3aUMOJCUCTBUS UACH W (DaKTOB B
Hay4YHOM ITO3HAaHUU. MeTOo1bl U3yUEHUS KIETKH.

Knerka kak 1menoctHas kuBas cucrema. OO0Iue NMpU3HaKW KJIETOK: 3aMKHYTasi Hapy)XHas MeMOpaHa,
mostekyibl JIHK kak renerndeckuit anmapar, cucreMa CuHTe3a Oerka.

Tunsl KIETOK: dyKapuoTHUecKas U Hpokapuotudeckas. OcoOEHHOCTH CTPOEHUS! MPOKaPHUOTHYECKON
kiaetku. Kierounas crenka Oakrepuil. CTpoeHue dSyKapuoTHdecKod kieTKd. OCHOBHBIE OTJIMYHS
pacTUTENbHOMN, )KUBOTHOW U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KIJIETOYHAas CTeHKa, TJIMKOKAIUKC, UX (QYHKIHH.
[TnasmaTtuueckas memOpana, e€ coiicTBa U pyHkuuu. [{utonnazma u e€ opranounsl. OgHOMEMOpaHHbBIE
opranouasl kiuetku: OIIC, amnmapat T'ompmku, sm3ocomsbl. IloayaBTOHOMHBIE OPraHOMJBI  KIIETKHU:



MHUTOXOHJpHH, TuIacTHIbL. [IponcxoxkaeHne MUTOXOHApUH W miactud. Buasl mmactua. HememOpanHbIE
OpPraHOM/IbI KJIETKU: PUOOCOMBI, KIETOUHBIN LEHTP, EHTPHOIH, PECHUYKH, KI'YTUKH. DYyHKIIMA OpPraHOUI0B
KJIETKH. Bxirouenns.

Snpo — peryasaTopHslii neHTp kieTku. CTpoeHue sapa: siaepHas 000J04YKa, Kapuoria3mMa, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsr: A. Jlesenryk, P. I'yk, T. llIBann, M. Hlneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacnpenencHue XMMHYECKUX DJJIEMEHTOB B HEXHUBOW npupone», «PacmpenencHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuubr m cxemsl: «llepuonnyeckas Tabiuna XUMHUYECKHX 3JIEMEHTOB», «CTpPOCHHE MOJIEKYIIbI
BOb», «buocuHTe3 Oenka», «CtpoeHme Monekynbl Oenkay, «CtpoeHue ¢depmentay, «HykienHoBbIC
kucnorel. JHK», «Ctpoenue wmoisekyinbl AT®D», «CTpoeHue 3SyKapUOTHUECKON KIeTKn», «CTpoeHue
KUBOTHOM KJIETKM», «CTpOEGHHE pacTUTENBHON KIEeTKW», «CTpOoeHHe MNPOKAPUOTUYECKOW KIIETKN»,
«CTpoeHue siipa KIETKI», «YTIeBOAb», «JIMIuab.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHUE Ui NPOBENEHUS HAOIIOJICHUN, W3MEPEHHUH,
HKCIIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTENbHbIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHast pabota Ne 1. «/3yyeHMe KaTaJMTUYECKONW AaKTUBHOCTU (EepMEHTOB (Ha HpuUMeEpe
aMUJIa3bl WIK KaTanas3bl)y».

Jlaboparopuast pabora No 2. «/3ydeHHe CTpOCHUS KIETOK PACTCHUMU, KUBOTHBIX M OAKTEpUU IO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpPOIIpENapaTax U UX OIMMCAHUEY.

Tema 4. ’KuzuenessTeJLHOCTDL KJICTKH.

OOmen BemiecTB, Wid MeTadbonu3M. AccuMuisauus (IUIAaCTUYECKUT OOMEH) W JUCCUMMIISALUSA
(oHepreTH4ecKuid 0OMEH) — JBE CTOPOHBI €IMHOIrO Ipollecca mMerabonu3ma. Poiib 3aKOHOB cCoOXpaHEHUs
BEILIECTB U SHEPIUH B IOHUMAHUU METAab0IMU3MA.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIA U rerepoTpodHbiil. Ponb pepmMeHTOB B 0OMEHEe BeliecTB U
IPEBPAILEHUH SHEPTUU B KJIETKE.

®orocunre3. CBeroBas u TeMHOBass (a3bl (ortocuHTe3a. Peaknuu ¢orocuHTesa. IPHEeKTUBHOCTH
¢orocunTe3a. 3HaueHHe (POTOCHMHTE3a Ul >KU3HM Ha 3emiie. BnusHue ycnoBuii cpeapl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIILIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUII.

XeMocHHTe3. XeMOCHUHTE3UpYIolIe OakTepry. 3Hau€HuEe XEMOCHUHTE3a JUIsl )KU3HH Ha 3emJle.

OHeprerudeckuil oOMeH B KieTke. Paciienyienue BemecTs, BbIIEICHUE U aKKyMYJIMPOBaHUE SHEPTUU B
KJIeTKe. DTambl sHepreTnyeckoro oomena. ['mukonus. bpoxenue u ero Buabl. KucnopogHoe okucinenue, uim
KJIeTouHOe JbIxanue. OkuciaurenbHoe pochopunupoBanue. IPGHEKTUBHOCTh SJHEPreTUYECKOT0 OOMEHa.

Peakuuu marpuusHoro cunresa. ['enernueckas unpopmanus u JHK. Peanuzanus renernueckoit
uHpopMaluu B KieTke. ['eHermyeckuil kox u ero cpoiicrBa. TpaHckpunuus — MaTpuuHblii cunTe3 PHK.
Tpancnsanus — OuocuHTe3 Oenka. Otambl TpaHcasauuu. KonupoBaHue amMMHOKUCIOT. Poibs pubGocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BuUpycbl. Hcrtopust otkpbeitust Bupyco (/I. WM. HBanoBckwuii).
Oco0OeHHOCTH CTPOEHMSI U KU3HEHHOTO LUKJa BUpPYycoB. bakrepuodaru. bone3snu pacteHuid, )KUBOTHBIX U
4eJ0BeKa, BbI3bIBaeMble BuUpycamu. Bupyc nmMmmyHoxnedpunuta venoBeka (BUY) — Bo3Oymutens CIIM/la.
OOpatHasi TpaHCKpMIILIUS, peBepra3a MW HHTerpasa. llpodunakThka pacnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsises.

Tabmuupl u cxembl: «Tumnel nutanusy, «Meradboau3sm», «MUTOXOHIPUA», «IHEPreTHUECKUIl 0OMEHY,
«Xnopomnact», «Porocunres», «Crpoenue JIHK», «Ctpoenune u ¢dyHKumoHupoBaHue reHay, «CuHTE3
Oenkay, «l'enernmueckuii xoa», «Bupyce», «bakrepmodarm», «CTpoeHHE M KWU3HEHHBIA LMK BHpyca
CIINa, 6akrepuodaray, «Permmmxamus JJTHK».



Ob6opynoBanue: Monenu-anmukamun «Ynsoenne JHK u Tpanckpunums», «buocuHTe3 Oemnkay,
«CtpoeHnue KiIeTku», Mosienb ctpyktypsl JTHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii UK, WM KU3HEHHBIN HUKI KieTku. HTepdaza u murto3. IIpoueccs, mporekaronye B
untepdase. Permkanus — peaknust marpuynoro cuareza JJHK. Ctpoenue xpomocom. XpoMOCOMHBIH HAbop
— KapuoTuIl. JIUTIONAHBIN U TalIONAHBII XPOMOCOMHBIE HAOOPBl. XpoMaTuabl. LluTomorunyeckiue OCHOBBI
Pa3MHOKEHUS U NHJIMBHU1YaJIbHOTO PAa3BUTUS OPTaHU3MOB.

Henenue knetku — muto3. Craguu murosa. [Ipoueccel, npoucxoasdiue Ha pa3HbIX CTaaUAX MUTO3a.
buonornueckuii cMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@®opMbl pa3MHOXKEHUS OPraHU3MOB: OECIOJIoe U MosioBoe. Buabl 6ecrnonoro pa3MHOXKEHUS: JeIeHre
HA/BOE, TOYKOBAHWUE OJHO- M MHOTOKJETOYHBIX, CIOPOOOpa30BaHHE, BETETATUBHOE Pa3MHOXKEHHE.
HckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €70 3HAUEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Cragun meio3a. [Ipoueccel, mpoucxonsdimue Ha ctaausix Meiosa. [loBegenue xpomocom B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI ¥ 3HAYEHUE MEN03a.

["amerorenes — mpouecc oOpa3zoBaHUs MOJOBBIX KIETOK Y )KMBOTHBIX. [10J10BBIE Kene3bl: CEMEHHUKU U
anyHukd. OOpa3oBaHuME M pa3BUTUE TIOJOBBIX KJIETOK — TaMeT (clepMaTro3ouf, SHWLEKIeTKa) —
crepMaroreHe3 U oBoreHe3. OCoOEHHOCTH CTPOEHUS SUIEKIETOK U crepMaTo3ouJoB. OIUIOA0TBOpEHUE.
[TapTeHorenes.

WupuBuayaneHOoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BuTHE (dMOpUOTreHe3). Tarbl
IMOPHOHAILHOTO PAa3BUTUSl Yy TO3BOHOYHBIX JKMBOTHBIX: JApPOOJIGHHE, TacTPyJSLUs, OpraHOTeHE3.
[ToctamOpuoHabHOE pa3BUTHE. THUIBI TOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HENpsiIMOe (JIMYUHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuiel u cxembl: «POpMBI Pa3MHOKEHHUS OPraHU3MOBY, «/[BOitHOE OIIIOIOTBOPEHHUE Y IIBETKOBBIX
pacteHmii», «BereraTuBHOE pa3MHOXKEHUE pacTeHui», «JleneHue kieTku Oakrepuit», «CTpoeHHne MOJIOBbIX
KIEeTOK», «CTpoeHue Xpomocombly», «Kmetounsit nukimy, «Perumkanus JHK», «Mwuto3», «Meito3,
«IIpsiMmoe u HempsiMoe pa3BuTHE», «['amMeToreHes y MIEKONMTAIOMIMX U 4eloBeKa», «OCHOBHBIE CTaaAUU
OHTOT'€HE3a».

OO6opynoBaHue: MUKPOCKOII, MUKpoIpenaparsl «CrepMaTo30u1sl MIEKOIUTAIOLIETOy, «SliekneTka
Milekonuraroniero», «Kaproknnes B KiIeTKax KOpEIIKa JIyKa», MarHUTHas MoJielb-aniuinkanus «/lenenue
kieTkny», Mmozens JJHK, Moxens meTadaznoit XxpoMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHE PadoThI:

JlaGopatopHnast pabora Ne 3. «HabmrogeHne MHTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOIpenaparax».

JlabopaTtopHnast pabota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. Vctopust pa3BUTHA T€HETHKH. Poiib IIUTONOTMU U AMOPHOJIOTUU B
CTaHOBJIEHUM TeHETUMKU. Bkiag poccuilckux u 3apyOeKHBIX YUEHBIX B pa3BUTHE TI'€HETUKU. MeTobl
TeHETUKH  (THOPUIOJIOTHUECKUH,  IHUTOTCHETHYECKHUH,  MOJIEKYJISIPHO-TEHETUUECKHIN). OCHOBHBIE
TEHETUUYECKNE TIOHATHSA. | 'eHeTn4ecKkasi CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs TPHU3HAKOB, ycTaHoBiIeHHbIe I. Mennenem. MonorubpuaHoe
CKpellrBaHue. 3aKOH equHO-00pa3us TMOpHa0B NepBOro mnokosieHus. IlpaBuno nomMuHupoBaHuUs. 3aKOH
paciuerneHus npu3HakoB. ['unore3a unctorsl rameT. [lonHOe 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HAClI€OBaHUs MNpHU3HaKoB. LluTorenermueckue
OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUs. AHATU3UpYIoIee CKpeuBanue. Vcnonap30BaHne aHAIU3UPYIOIIETO
CKpEIIMBAaHUS JUISl ONIPEICNIEHNs TeHOTUIIa 0COOu.

CueruieHHOE HacienoBaHue npu3HakoB. Pabora T. MopraHna mo clenjgeHHOMY Hacle0BaHUIO TEHOB.
Hapymenue cuenienust reHoB B pe3yJIbTaTe KPOCCUHIOBEpA.



XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH. | €HETHUECKuE KapThl.

I'enetuka moma. XpOMOCOMHOE OMNpEAeIeHHE MoJia. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omMorameTHsble U reTeporaMeTHble Opranu3Mel. HaciienoBanrne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3meHunBoCTh. BuUIbI M3MEHUMBOCTU: HEHACHEIACTBEHHAas M HaclelICTBeHHas. Poiib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTU. XapaKTePHCTUKAa MOAM(DUKALMOHHOW M3MEHUYMBOCTH. BapuanmoHHBIN
psAa ¥ BapualnMoHHasA KpuBasd. Hopma peakuuu npuzHaka. KonndecTBeHHbIE M KaYECTBEHHbIE ITPU3HAKU U MX
HOpMa peakuuu. CBolicTBa MOIU(UKAIIMOHHOW N3MEHYHUBOCTH.

HacnencrBenHasi, WM TeHOTUIUYECKAsi, M3MEHYUBOCTh. KoMOMHATHBHAs M3MEHYMBOCTH. Melo3 u
MIOJIOBOH MPOILIECC — OCHOBA KOMOMHATHBHON M3MEHYMBOCTH. MyTaliioHHast U3MeHYMBOCTh. Kiaccuduxanus
MyTalUi: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MpUYHHBI MyTanuii. MyrareHHble pakTopbl. 3aKOH
TOMOJIOTHYECKHX PSAOB B HaciencTBeHHOW u3MeHunBocty H. . BaBunosga.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA: I€HEATIOITMUECKUH,
OJIM3HEIOBBIN, I[HUTOTCHETHYECKUH, OMOXMMHUYECKUM, MOJICKYJIsIpHO-TeHeTHUeckuii.  CoBpeMEHHOE
ONpeJIeJICHUE T€HOTHUIA: MOJHON€HOMHOE CEKBEHMPOBAHHWE, T'€HOTHUIIMPOBAHHME, B TOM YHCJIE C MOMOILBIO
[MI[P-ananmmu3a. HacnencTBeHHble 3a00JieBaHUsI YEIIOBEKA: I'eHHBIC OOJIE3HM, OOJE3HW C HACIICJICTBECHHOU
IIPEJIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE OoJsie3HH. ComaTHUecKue M TreHepaTuBHble MyTanuu. CTBOJIOBBIE
KJIeTKU. [IpHHIUIIBI 3710pOBOTO O0Opa3a KU3HH, TUATHOCTHKHU, MPOPWIAKTHKH W JICYCHHUS TCHETHYECKUX
Oone3nell. MenuKo-reHETHYECKOE  KOHCYJIbTHpPOBaHHE. 3HAUE€HUE  MEIUIMHCKON  TeHETHKH B
MPEIOTBPAIICHUH U JICUCHUU TeHETHYECKHUX 3a00JIeBaHUI UeloBeKa.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecosckuii, H.
. BaBuiios.

Tabmuipel 1 cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHHE M €ro IUTOTEHETHYeCKas OCHOBa», «3aKOH
paCUICIUICHUS] ¥ €r0 IIUTOT€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TaMeT», «/urubpumaHoe cKpenmBaHmue,
«luTomornueckre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUDY, «Meho3y, «B3anmonelicTBie alljIeIbHBIX TEHOBY,
«'eHeTnyeckue KapTbl pPACTEHMM, JXKUBOTHBIX M 4eloBeKay, «l'eHeTnka mnoja», «3aKOHOMEPHOCTH
HACJIEI0BAHMS, CUEIJIEHHOTO € mojioM», «KapuoTumbl yenoBeKa M KUBOTHBIX», «BUIbl M3MEHUMBOCTHY,
«MoaudukanmonHass HW3MEHYUBOCTb», «HacnenoBanue pesyc-pakropa», «l'€éHeTHKa Tpynm KpOBU»,
«MyTannoHHass U3MEHYUBOCTHY.

O6opynoBaHue: MOENH-aNITMKaluu «Monorubpuanoe CKpELIMBaHUE, «Henonxoe
JOMHUHHUpOBaHHE», «JlurnbpuaHoe ckpenmBanue», «llepekpéct XxpoMocom», MUKPOCKOIT U MUKpOIIpenapat
«Ipozodpuna» (Hopma, MyTauuu (popmbl KPbLIILEB U OKPACKHU Tela), repOapuil «I'opox moceBHOM».

JlabopaTopHble U NpakTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPHAHOTO H  JUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

JlaGopatopnast pabora Ne 6. «l3yyenue wmMoAMPUKAIMOHHOW W3MEHUYMBOCTH, ITOCTPOEHUE
BApUALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myTanuil y Apo30¢uiibl Ha TOTOBBIX MUKpOMpenaparax.

[TpakTuaeckas pabota Ne 2. «CocTaBineHUe U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi Kak HayKa U Mpouecc. 3apoXKIeHUe celeKIuu U noMectukamnusa. Yuenue H. M. BaBuiioa o
HEHTPax MPOUCXOXKACHUS U MHOr000paszusi KydbTypHBIX pacTeHUU. L[eHTpHI MPOUCXONKACHUS TOMAIIHUX
*KUBOTHBIX. COpT, MOpOa, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B CEJEKLUU pAacTEeHUH U
KUBOTHbIX. OneHKa »3KcTepbepa. binuskoponacTBeHHOe cKpemMBaHue — HWHOpuAMHT. Ywucras JIUHMS.
CkpeuBanue 4YHUCTBHIX JHMHUNA. [etepo3uc, wnm rtuOpuaHas cuina. HepoacTBEHHOe CKpelMBaHUE —
ayropunuur. OtnanéHHas tuOpuamzanus W e€ ycrmexu. VICKyCCTBeHHBIH MyTareHe3 W TONy4eHUe
MOJIMTUTOUOB. JIOCTHIKEHUS CEJIEKIIMN PACTEHUH, )KUBOTHBIX 1 MHKPOOPTAaHU3MOB.

buoTtexHonorust kak orpacib Ipou3BOJACTBa. ['eHHas nHXeHepus. JTanbl CO3/1aHUs PEKOMOWHAHTHON
JAHK u Ttpancrennsix opranu3moB. Kierounas unkenepus. KietouHble KyabTypbl. MUKpPOKIOHAIBHOE



pa3sMHOkeHHe pacTeHud. KioHHpoBaHHME BBICOKONMPOIYKTUBHBIX CEIIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
Dxoyiorudeckue u atuaeckue npoosemsl. [ MO — reHeTHYeCKn MOAU(PHUITUPOBAHHBIC OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHos.

Tabmuiel 1 cxembl: kKapra «LIeHTpbl TPOUCXOXKACHUS W MHOTO00pa3wsi KYJIBTYPHBIX PACTEHUI»,
«Ilopoapl JgOMAalmIHUX KUBOTHBIX», «CoOpTa KyIbTYPHBIX pacTeHHil», «OtrganéHHas ruOpuaAU3aLUsY,
«Pabotel akagemuka M. @. Hsanosa», «llomumionmus», «OOBeKTBl OHOTEXHOJIOrHH», «KileTOUHBIE
KYJIbTYpbI U KJIOHHUpOBaHUE», «KOHCTpyrpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

ObopynoBanue: MyJSDKMA IUIOJOB M KOPHEIUIONOB JUKUX ()OPM M KYJIBTYPHBIX COPTOB PAcCTCHHUH,
repOapuii «CeabCKOX03iCTBEHHBIC PACTCHUSY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypcusi«OCHOBHBIE METOJIbI M JIOCTHKEHUS CEICKIUU PACTEHUN U KUBOTHBIX (Ha CEJICKIMOHHYIO
CTaHIINIO, TUICMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, JIAOOPATOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpennochbUIKu BO3HMKHOBEHHS HBOJIOLMOHHOW TEOpPUH. ODBOJIIOIMOHHAS TEOopus M €€ MecTo B
Ouosnorun. BiusHue 3BOMIOLMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenbcrBa 3Bojiouuu. [laneoHTosornyeckue: MOCAEAOBATENbHOCTh TIOSBICHUS BUJOB B
MaJICOHTOJIOTHYECKOM JIETOMHCH, TIepexoaHbie (opMbl. bruoreorpadudeckne: cXoACTBO U pasnnyne (ayH u
¢b10p MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOACTBA U Pa3IU4Us YMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AQHATOMHYECKHE: TOMOJIOTHYHBIC, AaHAIOTUYHbBIC, PYIMMEHTApPHBIC OpraHbl, AaTaBU3MbI. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH M OCHOBHBIX METAaOOJIMYECKHX MyTeH y Bcex
OpPTaHU3MOB.

Opomrormonnas teopust Y. Jlapeuna. [IpeAnocsiiku BO3HUKHOBEHHS JapBUHU3MA. J[BHKYIITHE CHUIIBI
SBONIONUK BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHE TIPH OTPAHUYEHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHIMBOCTh, 00pPh0a 3a CYIIECTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunternyeckas Teopus 3Boonuu (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkpososmrorus. [Tomynsiius Kak equHUIA BHIA U SBOJTIOIUH.

JBuxymiue cuiibl ((pakTopsl) HBOIOLNUU BUIOB B IpUpoae. MyTallMOHHBIN MpoLiecc 1 KOMOMHATHBHAS
U3MEHYMBOCTD. [lomysIsIMOHHbBIE BOHEI U Apeid reHoB. M30smus U Murpanus.

EcrectBeHHbIi 0TO0p — Hanpassomuil Gpakrop 3BoaroIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOneHHOCTh OpPraHu3MOB Kak pe3ynbTaT sBomonuu. Ilpumepsl mpucnocobieHuit y
OpraHu3MoB. ApoMOp(O3bI ¥ UIHO-aJATAIIUH.

Bun u BunpooOpazoBanue. Kpurepun Buga. OcHoBHBIE (OpMBI BHI000pa3oBaHUs: Teorpaduieckoe,
9KOJIOTUYECKOE.

MakposBosmrorusi. DopMbl SBONIONNH: QHIeTHYECKas], TUBEPreHTHAs, KOHBEPTeHTHAs, MapaliebHas.
Heob6patumocTthb 3BOTIONINH.

[TpoucxoxkaeHne OT HECHEeIMaTU3UPOBAaHHBIX TpeakoB. [Iporpeccupyromas —crenraIn3ams.
AnanTuBHas paguarus.

JdemoHcTpaumuu:

[Toprpetsr: K. JInnnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. Ceseprios.

Tabmunel u cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoJbIIU TMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukcy, «Dopmbl OoppOBI 3a cCyilecTBOBaHHE», «EcTeCTBEHHBIH 0TOOP»,
«MHoroo6pasue copToB pacTteHmit», «MHOrooOpasue mopoja >KUBOTHBIX», «llomymsiuny, «MyTanmoHHas
U3MEHYUBOCTB», «ApoMopdosb», «Mnunoananranum», «OOmas nereHepauus», «JIBHXKyline CHIIBI
sBomonuny, «Kapra-cxema wapmpyra myremectBus Y. JlapBuna», «boppba 3a CylIecTBOBaHUEY,



«[IpucnocobIeHHOCTh ~ OPraHU3MOBY, «[eorpaduueckoe  BUIO0Opa3OBaHUEY, «DKOJIOTUYECKOE
BHUJ1I000pa30BaHUE.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3jIMUYHBIMM THUIIAMU OKpAcKd, HAOOp IUIOAOB M CEMSH,
Kosuteknus «[IpuMepsl 3alIUTHBIX TPHUCIOCOONICHUA Y KUBOTHBIX», MOJelb «OCHOBHBIC HAIpPaBICHUS
IBOJIOIIHNY», 00BEMHASA MOJIeNb «CTPOEHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX).

buoreorpaduyeckas kapra mupa, Koyekuus «DOpMbl COXPAHHOCTH MCKOIMAEMBIX XHBOTHBIX U
pacTeHui», Mojaenp anmnkauus «llepekpéct xpoMocom», BiakHble Ipenaparbl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHe IATYIIKHY, MEKpOTpenapat «Jpo3oduia» (HopMa, MmyTaniuu GOpMbI KPBEUIBEB U OKPACKH TETA).

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmnucaHue NpPUCHOCOOIIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
Xapaxkrepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3emJie.

JlonayuyHble IpenCTaBICHUs O 3apOXIACHUHU XU3HU. HaydHble rumoTe3bl BOZHUKHOBEHUS JKHW3HU Ha
3emJie: abuoreHe3 U maHcnepMusi. XuMU4eckasi dBOIIONUs. AOGMOTeHHBI CHHTE3 OPTaHUYECKUX BEIIECTB U3
HEOPTraHWYECKUX. OKCIIEPUMEHTAJIBLHOE TMOATBEPKICHUE XHUMHMUYECKOW HBoOMONMU. HawanbpHbie 3Tanbl
ouonornyeckoit spomonuu. ['unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE
npoTokJIeTKH. [IepBbie KIIeTKH U uX 3BOMIONKA. DOPMHUPOBAHKNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo 3paM U nepuonaam. Karapxeil. Apxelickas U IpOTEpPO30iCKas 3pbI.
[Taneozoiickas 3pa U €€ TepuoAbl: KEeMOpPUICKHI, OpPJOBUKCKUN, CHUIypUICKUN, JI€BOHCKUH,
KAMEHHOYT OJIbHBIM, IEPMCKUH.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas spa u €€ nepuoibl: ajgeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KinuMaTa U Te0J0orH4ecKux npoueccoB. OCHOBHBIE 3TAlbl HBOJIIOLUMU PACTUTEIBLHOTO
U KUBOTHOTO MHUpa. ApoMOopdo3bl y pacTeHUH W KUBOTHBIX. [l0osiBICHHME, paclBeT W BBIMHUPAHHE TPYIIIT
JKUBBIX OPTraHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpaxeHue 3BOIMOUUU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpraHU3MOB.

OBojroIMsl yelnoBeKa. AHTpPOMNOJOTHs Kak Hayka. Pa3BuTue mpencTaBiIeHHl O HPOUCXOXKACHUU
yenoBeka. MeToael u3ydeHHs aHTpororeHe3a. (CXOJCTBA M pazIuuMsl YelIOBEKa M JKUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YETOBEKa.

JBuxymiue cunsl (hakTopsl) aHTpororeHe3a. HacneacTBeHHas H3MEHUMBOCTh M €CTECTBEHHBIN O0TOOD.
OO61ecTBeHHBIM 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUH TPy/la, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaJMM M BETBU HBOJIOLMM YEJIOBEKAa: aBCTpajomuTeku, YemoBek ymenbiid, YenoBek
NpsAMOXoJALMi, YenoBek HeaHaepTalbCKuid, YenoBek pa3yMHbli. Haxoaku MCKOMaeMbIX OCTaTKOB, BpEMs
CYIIIECTBOBaHMsI, 00JIACTh paCIIPOCTPaHEHUs, 00BEM FOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckue packl. OCHOBHbIE OOJBIINE pachl: €BPONEOUAHAs (€Bpa3UiicKasi), HErpO-aBCTPaIOUIHAS
(9KBaTOpHAaNIbHAs), MOHTOJIOUIHAS (a3MaTCKO-aMepHuKaHcKasi). UepThl MpUCIIOCOOIEHHOCTH MpPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHSIM CylecTBOBaHMs. EnMnHCTBO yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmumpl u cxembl: «Bo3HukHOBeHHEe CONMHEYHOW CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHPay,
«PactutenbHas kietkay, «KuBoTHas kierka», «llpokapumornueckas kierka», «CoBpeMEHHas cuUcTeMa
OpraHHYECKOTo MHupay», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHs YelOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX HAXOJOK TPEIKOB COBPEMEHHOI'O 4YEIOBEKa»,
«/IpeBHerimue moan», «Ipesaue moany», «IlepBeie COBpeMeHHBIE IO, «HeaoBeuecKue pachi».

Oo6opynoBanue: mynsixku «[IporcxoxaeHue denoBeka» (OIOCTHI aBCTPANONMHUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMAaHBOHIIA), CIENKHU WIH H300paKeHHs KaMEHHBIX OpPYAHH MEepPBOOBITHOTO YeIOBEKa
(xamMHHM-yomIepsl, pyOuia, ckpebia), reoxpoHojoruueckas Tabmaumna, xoyuiekuus «Dopmbl COXpaHHOCTH
MCKOITA€MBIX )KHBOTHBIX M PACTCHUIY.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



[Ipaktuyeckas pabora Ne 1. «M3ydeHune HCKOMAEMBbIX OCTaTKOB pPACTEHHMH M >KUBOTHBIX B
KOJUTEKLIHSAX .

DKCKypcusi  «OBOJIIOIUS  OPraHMYECKOTO0 MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM  WIH
KpaeBeAUECKUil My3eil).

Tema 3. OpranusMsbl U OKpYyKaloLas cpeaa.

Dkojorusi Kak HayKa. 3agaud d pas3fesibl 9KOJIOrMH. MeTolbl 3KOJOTMYECKHX HCCIIECTOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YeJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/1YIIHAs, IOUBEHHAs, BHYTPUOPTaHU3MEHHASL.

Oxkonorudeckue gakropsl. Kiiaccupukanus 3K0I0rudeckux (HakTopoB: a0MOTUYECKUE, OUOTHIECKHE U
aHTponoreHHsie. JlelicTBrE IKOIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGuotnueckue (akToOpbl: CBET, TeMIeparypa, BiIaxHOCTh. dDotonepuoausm. IIpucnocobnenus
OpPraHU3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOTHUECKUE PUTMBI.

Buotnueckue dakropbl. Buasl OMOTHUECKMX B3aUMOJCHCTBUN: KOHKYPEHIIUS, XUIIIHUIECTBO, CUMON03
u ero ¢opmel. Ilapasutusm, Koomepamus, MyTyaiau3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HaueHHEe OMOTUYECKUX B3aMMOJEWUCTBUN Ui CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKHU mnonyasiuuud. OCHOBHbIE MOKAa3aTeNM MONMYJSLUUU: YUCIEHHOCTb,
IUIOTHOCTb, POXJIa€MOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. JIMHaMHKa YUCJIEHHOCTH MOMYJISLIUU U €€
perysuus.

JdeMoncTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapra «lIpupomgueie 30HBI 3emin», «Cpemsl OOWTaHHS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumny, «3aKOHOMEPHOCTH PpOCTa YHUCICHHOCTH MOMYNSAUMH HHPY30pHUH-
TyQenbkuy, «[lumessie nenmn.

JlabopaTopHble 1 IpakTHYeCKHEe PAdOThI:

JlaboparopHuas pabota Ne 3. «Mopdonorrnaeckne 0COOCHHOCTH PaCTEHUN U3 Pa3HBIX MECT OOUTAHHSI.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktnyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONYISIIMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IK0JI0THYEeCKHE CHCTEMbI.

Coo0bmiecTBO opranu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunsl-nomuHanTel. CBs3M B OHOLIEHO3E.

DKonoruyeckue cucteMsl (3kocucteMsl). [TonsTre 06 3kocucreme u 6uoreoreHo3e. PyHKINOHATIbHBIE
KOMIIOHEHTBI SKOCUCTEMBI: MPOJIYLIEHTbI, KOHCYMEHTHI, peylleHThl. KpyroBopoT BemiecTs U MOTOK SHEPTUU
B 9KocucteMe. Tpoduueckue (muineBbie) ypoBHU 3KocucTeMbl. [lumeBbie 1enu u cetu. OCHOBHBIC
HOKa3aTean 3KOCHCTEeMBl: OMomMacca, MPOAYKLHUsA. DKOJIOTHYECKHE MUPAMUIbI: MPOAYKIUH, YUCICHHOCTH,
6uomaccel. CBOICTBa HKOCUCTEM: YCTOMUMBOCTD, CaMOperyisanus, pazsutue. Cykueccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCHCTEMA XBOMHOIO MM HIMPOKOJIMCTBEHHOTO
jeca.

AHTpPONOIreHHbIE  3KOCHUCTEMBL.  ATpO’KOCHUCTeMBI.  YpOoskocuctembl.  buomormueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazme kak ¢akrop ycroHyumBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiisl, cocraB u cTpykTypa 6uochepsl. XKruBoe BemecTBo
u ero ¢yHkuuu. OcoGeHHOCTH Ouocdepsl Kak rio0aJbHON 3KOCHCTEMBI. J[MHamMHyeckoe paBHOBECHE WU
obpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB U OHOreOXMMHYECKHE HUKIBI AJIEMEHTOB (Yriiepoja, a3oTa). 30HaJbHOCTb
ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBO B Ouocdepe 3emun. AHTponoreHHble HU3MEHeHUss B Ouochepe. [nmobanbHbIE
9KOJIOTHYECKHE TPOOIIEMBI.



CocymecTBoBaHue mnpupoabl u yenoBeuecTBa. CoxpaHeHue OuopazHooOpasusi Kak OCHOBa
ycrounBoctu  Ouocgepbl. OcCHOBa pallMOHAIBHOIO YIPABICHHUS TNPUPOAHBIMU pecypcaMH M HX
Ucnonb30BaHue. JloOCTHKEHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TabGnuupl u cxemsl: «[Iumessle nenu», «buoreHos: cocras u cTpyKTypay, «IIpupoaHsie coobriecTBay,
«enn  nuraHus»,  «Okosorumyeckas —nupamuuay, «buochepa u dyenoBek»,  «OKocucreMa
HIMPOKOJINCTBEHHOI0  Jiecay, «JKocHucTeMa XBOWHOro Jjecay, «buoueHo3 Bomoéma», «ArpoueHo3»,
«IIpuMepHBIE aHTPOIIOIEHHBIE BO3AEHCTBUS Ha IIPUPOAY», «BakHelIe NICTOYHUKH 3arpsA3HEHUS BO31yXa U
IpYHTOBBIX BOA», «llouBa — BaxHelmas cocraBistomas Ouocheprl», «DakTopbl Aerpajanuu IOYBY,
«[TapHukoBblii 3ddexr», «DakTOpbl PaTUOAKTUBHOIO 3arpsi3HeHHs Ouocdepb», «OOmas cTpykrypa
ouocheprr», «Pacnpocrpanenue xu3Hu B Ouochepe», «O30HOBBI 3kpaH Ouocheps», «Kpyrosopor
yraepojaa B 6uocheper, «KpyroBopoT a3ora B Ipupoae».

OO6opynoBanue: Mopaenb-anmmuMkauus «Tunuunele  OuoueHO3bl», repbapuil  «PactutenbHble
cooOuiecTBa», Kosulekuuu «buoneHos», «Bpeaurenu BaKHEHIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYPY,
repOapuy M KOJUICKIMH PACTEHWH W S>KMBOTHBIX, MPUHAIJICKAIIUE K PA3HBIM JKOJOTHYECKHUM TPYIIIaM
onHoro Bupaa, Kpacnas kuura Poccuiickoit ®enepainuu, n300pakeHUs OXpaHSIEMbIX BHUIOB PAacTEHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMBLI 110 BMOJIOTMM HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

Cornacao ®I'OC COO, ycraHaBnuBaroTCsi TpeOOBaHUS K pe3yiIbTaTaM OCBOCHHS O0YyYaroIIUMUCS
IPOTpaMM CPeAHEro O0IIEero 00pa30BaHus: TUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pPE3yIbTaTOB OCBOCHMS NpeameTa «buosiorus» BbIIEICHBI CIENYIOIINE
COCTaBJISIFOLIME: OCO3HAHHE OOYYAIOIIMMHUCA POCCUMCKOW TIpa)KAAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEACNICHUIO, HaJN4he MOTHBAIMM K OOy4YeHHUIO OMOJIOTHuH,
IeJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOECKICHMH JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKHUX TPATUIMNA Pa3BUTHS OHOJOTMYECKOTO 3HAHUS, TOTOBHOCTH M CIIOCOOHOCTH OOYYaroIIuxcs
PYKOBOJICTBOBAThCSl B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYILIUMH CHCTEME
OHMOJIOTMYECKOro 00pa30BaHuUs, HaJIMYKE SKOJOTHMYECKOTro MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUThH LIETH U
CTPOUTb JKU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pE3yJabTaThl OCBOEHUs IpenMera «buosiorus» nocTUraroTcs B €AUHCTBE Y4eOHON U
BOCIIUTATEIbHONW JEATEIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMU POCCUHCKMMH COLMOKYJIbTYPHBIMU,
UCTOPUYECKUMH U TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE NIPaBUJIAMU U HOpMaMU
MOBEJICHUS U CIIOCOOCTBYIOT IpOIlecCaM CaMOIIO3HAHHWS, CaMOBOCIUTAHHUS M CaMOPa3BUTHUS, Pa3BUTHSL
BHYTPEHHEH MO3ULMU JIMYHOCTHU, NMATPUOTU3MA, YBAKEHUS K 3aKOHY M IIPABOIOPSJIKY, YEIOBEKY TpyAa U
CTapuieMy IOKOJEHHIO, B3aMMHOIO YBaXXCHHs, OEpEXHOI0 OTHOIIEHUS K KYyJIbTYPHOMY HAcCJIEIUuI0 U
TpaAULMsAM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit @eaepanunu, Ipupoae U OKpyXKarolen cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeaMera «bronaorus» AOMKHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYarOMMXCsl PYKOBOJCTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEH IMO3UIHMEN JIMYHOCTH,
CUCTEMOM IICHHOCTHBIX OpHEHTALMH, TMO3UTUBHBIX BHYTPEHHUX YOEXKIEHHMH, COOTBETCTBYIOILUX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO 0O0IlecTBa, pacHIUpEeHHe IKUZHEHHOTO OIbITa W  OIbITa
JEATEIIBHOCTH B IPOLIECCE pealM3alliM OCHOBHBIX HAIIPABJICHUH BOCIIMTATENBHON AEATEIBHOCTH, B TOM
YHCJIe B YaCTH!

1)rpamaanckoro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh T'PAKJAHCKON MO3UIUHN 00Yy4Yarolerocs Kak akTUBHOTO U OTBETCTBEHHOI'O YJIEHA
pPOCCUICKOro O0IIIeCcTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESITEIBbHOCTH MPU CO3JAHUM YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U M03HABaTEIbHBIX 33J1a4, BHIIIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OIPEIENIATH COOCTBEHHYIO MO3UIHMIO 110 OTHOLIEHHUIO K SIBIICHUSIM COBPEMEHHOM JKU3HU U
O0BSACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIIOJIEH ¢
pa3HbIMH YOKACHUSIMH, KYTbTYPHBIMU [IEHHOCTSIMU M COLMATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX, TO3HABATEIBHBIX U
UCCJIEIOBATEIbCKUX 3a/1a4, YBAKUTEIHHOIO OTHOIIEHUS! K MHEHHUIO ONIOHEHTOB MPU OOCYXJAEHUU CIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM EATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakJaHCKON HMIEHTUYHOCTH, NMATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJdy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, ropAaocTH 3a CBOM KpaH, cBOIO PojauHy, CBOM SI3BIK U
KYJIBTYPY, IPOIIJIOE ¥ HACTOsIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K NIPUPOAHOMY HACJIEAUIO U NaMATHUKAM MPUPOJBI, JOCTHXKEHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOpTEe, TEXHOJIOTUSX, TPY/IE;



CIIOCOOHOCTh OIEHUBATh BKJIAQJ POCCHICKHMX YyUYEHBIX B CTAHOBJICHHE U pa3BUTHE OHOJOTHUH,
NMOHMMAaHUS 3HA4YeHUsA OWOJIOTMM B TO3HAHMM 3aKOHOB NPUPOJIBI, B KU3HM 4YEJOBEKAa U COBPEMEHHOTO
oO11ecTBa;

ujaciHas yOeXIEHHOCTh, TOTOBHOCTh K CIIY’KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEW POCCUICKOTO HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULIUAMU HapooB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETHYECKOE OTHOILIEHHE K MUPY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO TBOPYECTBA,
CIopTa, TPy/Ja, OOIIECTBEHHBIX OTHOIICHHII;

MMOHUMAaHKE YMOITMOHAIILHOT'O BO3ICUCTBUS KUBOM MPUPOBI U €€ IICHHOCTH;

FOTOBHOCTh K CAaMOBBIPQKEHHUIO B pa3HBIX BHAAX MCKYCCTBA, CTPEMJICHHE IMPOSIBIATH KadecTBa
TBOPUYECKOI INYHOCTH;

5) ¢usnyeckoro BocnUTaHUA, (POPMHMPOBAHHMA KYJIbBTYPbl 3A0POBbS M 3MOIHOHAJIBHOIO
Os1aronosyqus:

MMOHUMaHHWE U peau3alls 3JI0pOBOro U 0e301macHoro oopasa >Ku3HH (310pOBOE MUTAHUE, COOTIOICHUE
TUTHUEHUYECKUX MPaBUI U HOPM, COAIAaHCUPOBAHHBIM PEKUM 3aHATHI U OTAbIXA, peryisipHas (usmdeckas
AKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOIICHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TMPaBUJ HMHAUBUAYAJIBHOTO M KOJUICKTHBHOTO O€30MacHOTO TOBEACHHS B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHE TOCIEACTBUA M HEMPHUATHS BPEIHBIX NMPUBBIYEK (YMOTPEONEHUS AIKOTOIs, HApPKOTHUKOB,
KYpEHHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0It00ue;

FOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLUMAIbHOM HaNpaBIE€HHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENILHO BHITIOJIHITH TAKYIO JI€SITEIbHOCTD;

WHTEpEC K pas3nudyHbIM chepam mpodhecCHOHATBHON IesATeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oymymieit mpodeccuu u pealn30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHMIO M CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJEe KaK MCTOYHHMKY >KM3HU Ha 3emiie, OCHOBE €€
CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KYIbTYphI: MPUOOpPETEHUE OMbITAa MIAHHUPOBAHUS TOCTYNKOB U
OIICHKH UX BO3MOXHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbL;

OCO3HaAHUE TJIO0ATBHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh HCIIONB30BAaTh MPHOOpeTaeMble TPH HW3YYCHUU OWOJOTHH 3HAHUS W YMEHUS TpU
pelieHrur mpobieM, CBSI3aHHBIX C PaIlOHATBHBIM MPUPOIOTIOIH30BAaHUEM (COOTIOACHHE MTPABIII TTOBEICHUS
B TIPHUPOJE, HAMpaBICHHBIX HAa COXPAaHEHHE DPABHOBECHS B HSKOCHCTEMaX, OXPaHy BHUIOB, JKOCHUCTEM,
ouocdepsl);

AKTUBHOE HENpUATHE JCHCTBUN, MNPUHOCSAIIMX BpPEd OKpYXKalolleld MNpUpPOJHON cpeae, yMeHue
MPOTHO3UPOBATh HEOIATOMPHUATHBIE HSKOJOTHUECKHE TMOCIHEACTBHS MPEANPUHUMACMBIX JCUCTBUH U
MpeoTBpaniaTh ux;

HaJU4He Pa3BUTOTO SKOJOTHYECKOTO MBINIJIEHUS, DKOJOTHIECKON KYyIbTYpHI, OMbITA JEATEILHOCTH
HKOJIOTUYECKON HAIPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS UMU B MMO3HABATEIbHOM, KOMMYHUKATUBHOM



U COLUAIbHOW IIPAKTHKE, TOTOBHOCTHM K YYacCTHIO B IIPAKTHUYECKOW JEATEIBHOCTU HKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOT'O HA JIUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa
B IIOJIUKYJIETYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M UYUTATEJIBCKON KYJbTYpPbl KAaK CPEACTBA B3aMMOJCHCTBUS MEXKIY
JIOJbMU U NT0O3HAHUS MUPA;

NOHMMaHHe creuu(UKU OUOJIOTUN KaK HAayKH, OCO3HAaHUs €€ posii B (POPMUPOBAHUH PAIIMOHATIHLHOTO
HaYy4YHOTO MBILIUICHUSI, CO3JaHUU LEJIOCTHOTO INPEACTaBICHUS 00 OKPYKAIOLIEM MHpe KaKk O €JUHCTBE
OpUPOJbI, YeJOBEeKa M OOIIecTBa, B IO3HAHMM IPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIeHHU MpodiieM
COXpaHEHHUsI IPUPOJAHOIO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUIS COBPEMEHHOW IUBHIM3AIMK: OOECHeueHHs] HOBOTO
YPOBHSI Pa3BUTHUS MEIULMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX pEIIaTh PECYpCHBIE
npoOJIeMbl pa3BUTHs YEOBEUECTBA, MOMCKA MyTEeH BBIXOJA W3 TJO0AIBHBIX 3KOJIOTMYECKUX IMPOOIEM U
oOecrnieueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY HCIIOJIb30BAHUIO IIPUPOJIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B IOJYYEHUH OMOJOTMYECKMX 3HAHUUN B LEJAX IMOBBILIEHUS OOIIEH KyJIbTYpHl,
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOM yacTu ()yHKLHOHAJIBHON IPAMOTHOCTU OOYyYaroIUXCs,
bopmupyeMoii IpU N3y4yeHUH OHOJIOTUH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCTIONIB30BaTh IOJIydaeMble 3HAaHUS JUIS aHalu3a W OOBSICHEHHs SBJICHUH OKPYXAlOIIEro MHpa H
IPOUCXOJAIINX B HEM U3MEHEHUI, yMEHHE JieflaTh 00OCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HaY4HbIX (DaKTOB
Y UMEIOIIMXCS JAHHBIX C LIEJIBIO ITOJYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCII0JIb30BAaTh OMOJIOTMYECKUE 3HAHUA JUIsl PELIeHUs MpoOieM B
pEeaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE IICHHOCTM HAy4yHOM JAEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH INPOCKTHYIO U
MCCIIEOBATEILCKYIO ACSITEIBHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMO00pa30BaHUIO, K AKTHBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ybTaThl OCBOCHUS y4eOHOro npeamera «brosnorush» BKIIOYAIOT: 3HAYUMBbIE JUIS
bopMHUPOBaHUST MHUPOBO33PEHUSI OOYYAIONIUXCS MEXIUCIHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYyYHbIE
HOHATHUS, OTPAXKAIOLIME LEIOCTHOCTh HAyYHOH KapTUHBI MHpa U ClHeUU(pUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHUs, SIBIEHUE, MPOLECcC, CUCTeMa, HayuHbIH (akT,
IOPUHLIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIe0BaHue, HaOM0IeHue, HU3MEpeHHe,
SKCIIEPUMEHT M JPYIuX), YHUBEpCalbHble Yy4eOHble JeHCTBUS (IO3HAaBaTeNlbHblE, KOMMYHHKAaTHUBHBIE,
perynsTtuBHble), oOecneunBatonye (opMupoBaHue (QYHKIMOHAIBHOM TI'PaMOTHOCTH M COLIMANIbHOM
KOMIIETEHIINH o0yyaromumxcs, CIOCOOHOCTh 00yJaromuxcst HCIIOJIb30BATh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W  YHHUBEpCAJbHbIE yueOHble JEUCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPaKTHKE.

MetanpeameTHble pe3yibTaTbl OCBOEHHUS MPOrpaMMbl CpeIHEro oOIero oOpa3oBaHMs JIOJKHBI
OTpaXkaTh:

OsiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1)0a3oBble JIOTHYeCKHUE JeiicTBUS:

CaMOCTOSITENIbHO (JOPMYJIUPOBAThH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



HCIIOJI30BAaTh IIpU OCBOCHHU 3HAHUU HpI/IéMLI JIOTUYCCKOI0O MBIIIJICHUSA (aHaJII/ISa, CHHTC34a,
CpaBHEHHUs, KiaccuduKauu, o00OIICHHs), PACKPBIBATh CMBICI OHOJIOTHYECKUX TOHSATHH (BBIACIATH HX
XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMHU ITOHSATHSIMH ),

OnpeACIIAATL LCIIU ACATCIBHOCTU, 3aAdaBasg IIapaMCETpbl U KPUTCPHUU HUX JOCTUKCHHA, COOTHOCHUTH
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMU,

UCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DaKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTMUECKHUE pacCyXIeHus (MHAYKTUBHbIC, JACIyKTHUBHBbIC, [0 AaHAJIOTUH), BBIABIATH
3aKOHOMCPHOCTH U IPOTUBOPCUUS B paCCMAaTPUBACMBIX SABJICHUAX, q)OpMy.HI/IpOBaTb BBIBOJbI U 3aKJIFOYUYCHUA,

IMPUMCHATH CXEMHO-MOJCJIIbHBIC CPCACTBA I MPEACTABICHUA CYIIICCTBCHHBIX CBsI3¢ll U OTHOIICHUI B
U3y4aeMbIX OMOJOTHMYECKHX OOBEKTaX, a TakkKe MPOTUBOPEUYUIl Pa3HOTO POJa, BHIIBICHHBIX B PAa3IMYHBIX
MH(GOPMALMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUTAH pEHICHUS MPOOJEeMbl ¢ YYETOM aHauu3a HMEIOIIUXCS MaTepUANBbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JIESTEIBHOCTh, OLICHWBATH COOTBETCTBHUE PE3YJIbTATOB LIEJSAM, OLICHHUBATH
PHUCKU TOCTIEACTBUINA e TENbHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH paOOTy B YCIOBHUSX PEabHOTO, BUPTYATBHOTO U KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

Pa3sBUBATh KPECATUBHOC MBIIIJICHUEC ITPU PCUHICHUHN KMU3HCHHBIX HpO6JI€M.

2)0a30BbIe HCCIEA0BATEIbCKHE HeHCTBHS:

BJIa/IETh HaBBIKAMH Y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHON NEATEIIbHOCTH, HAaBBIKAMH pa3pelIeHUs
po0JieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IMOMCKY METOJOB PEHICHUS MPAKTUYSCKUX
3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA;

WCIIOJIb30BATh Pa3jMyYHbIe BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALUU,
npeoOpa3oBaHMI0 M MPUMEHEHHUIO B YYEOHBIX CHUTyallMsX, B TOM 4YHCIE MPU CO3TAHUM Y4YEOHBIX U
COIMAJIBHBIX ITPOCKTOB;

q)OpMHpOBaTI) Hay‘IHBIﬁ THUII MBIIIJICHUS, BIIaACTh HZly‘IHOfI TepMI/IHOJIOI‘I/Ief/'I, KIIDYEBBIMU INOHATUAMHA
U METOJaMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHON JESITENBHOCTH U KU3HEHHBIX
CUTyalusIX;

BBIABJIATE MNPHUYUHHO-CICACTBCHHBIC CBA3HM W AKTYAJIU3UPOBATH 3a4ady, BBIIBUIATb THUIIOTE3Y eé
peleHus, HaXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKACHHU, 3a/1aBaTh apaMeTpbl U KPUTEPUHU
pelieHus;

AHAJIM3UPOBATE IMOJYYCHHBIC B XOA€ PCHICHHUA 3adadyu pPE3yJbTaTbl, KPUTHYCCKHU OLCHHBATHL HX
AOCTOBCPHOCTD, MPOTHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh  IICJICHANIPABICHHBI TOWCK TMepeHoca CPeICTB M  CIOCOOOB  JEWCTBUSA B
MpoEeCCHOHAIBHYIO CPENY;

YMETDH INIEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOiactu KHU3HEACATCIBHOCTHU,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE WJIEH, MpEAJiaraTb OPUTHHAIBHBIE MOAXOIbI U PELICHUS, CTaBUTh MPOOJIEMBI U
3aJ1a4M, JOIYCKAIOIIUe aIbTePHATHBHBIC PEIICHHMSI.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCSA B PA3NUYHBIX HMCTOYHHKAX HWHGPOpMAIUU (TEeKCTe y4eOHOro MOCOOWs, HaydHO-
MOMYJISIPHON JUTEepaType, OMOJOTMYECKUX CIOBapsiX M CHPABOYHHKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B
WnuTepHere), aHanu3upoBaTh HHGOPMALMIO Pa3IUYHBIX BHIOB U (OPM MPEICTaBICHUS, KPUTUYECKU
OIICHUBATH €€ JIOCTOBEPHOCTh W HEMTPOTHBOPESIHBOCTH;

dbopMynUpOBaTh 3aMpPOCHl U MPUMEHSTh PAa3IMYHBbIE METOIBI MPHU MOWCKE U 0TOOpe OMOIOrHYECKOi
uH(pOpMaIlii, HEOOXOAUMOI JIJIsl BBITIOJIHEHUS yU4eOHBIX 3a/1a4;

npuodpeTaTh OIIBIT HCIIOIB30BaHUA MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBCPUHICHCTBOBATDL KYJIbTYPY aKTUBHOT'O MCITIOJIBb30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (GOpPMY MpEACTaBICHHs OMOJIOTMYECKON WHpOpMaLUu
(cxemsl, TpaduKu, TUArpaMMBbI, TAOIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIN S3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ OMOJIOrMYecKod HH(OpMAaIMEn:
OPUMEHATh XUMHUYECKHe, (pu3nyeckrue M MaTeMaTH4YeCKUe 3HaKH W CHMBOJIBL, (OpMYIbl, abOpeBUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISATHOCTH;

BJIAJCTh HAaBbIKAMM pAaclO3HaBaHWs M 3alMThl HMHGOpMaMM, HH(POPMALMOHHON Oe30macHOCTH
JUYHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

1)o0menne:

OCYILECTBIIATh KOMMYHHUKAIlMM BO BCEX cQepax JKMU3HH, aKTMBHO Yy4YacTBOBaTb B JHAJOre WU
JUCKYCCHM IO CYILIECTBY OOCYXJIaeMol TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATH CYKICHMS
OTHOCHUTEJIBHO BBINIOJIHEHUS IPEAJaraéMoil 3ajaud, yYUTBIBaTh HMHTEPECHI M COIVIACOBAHHOCTH IMO3ULUI
JPYTUX YYaCTHUKOB JIMAjiora Uild IUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, IOHUMAaTh 3HAYEHUE COLIMAIBHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CUTYyallMi, YMETh CMArYaTh KOH(MIMKTHI U BECTH [IEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMH ClIoco0aMu OOILIEHUS U B3aUMOJAECHCTBUSI, IOHUMAaTh HAMEPEHUS JPYTUX JIIOAEH,
NPOSIBJIATH YBAXUTEIBHOE OTHOIICHHE K COOECeIHWKY M B KOPPEKTHOH (opme (HopMymupoBaTh CBOU
BO3paKEHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMeCTHAas 1esITeJIbHOCTD:

NOHMMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON PaOOTHI MPH pPEHICHUU
Ouonoruueckod  mpoOsemMbl, OOOCHOBBIBaTh  HEOOXOAMMOCTh  NPUMEHEHHUS  TPYNIOBbIX  (opMm
B3aMMO/ICICTBUS IPU PELICHUHU Y4eOHOH 3a1a4H;

BbIOMpPATh TEMAaTUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJ0Ir0 WIEHA KOJIJIEKTUBA;

IPUHUMATH LEIH COBMECTHOW JESTEIbHOCTHU, OPraHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS IO €€
JOCTH)KEHUIO: COCTABIIATH IUIAH JIEHCTBUMN, pactpeAesaTh poiau ¢ yu€TOM MHEHHUH y4acTHHUKOB, 00CYKIaTb
pe3yiIbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KAa4yeCTBO CBOETr0 BKJIaJa M KaXJOro YYacTHMKA KOMaHJbl B OOUIMI pe3yibTaTr Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaratb HOBbIE MIPOEKTHI, OLEHUBATh UJIEU C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HaYMMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pA3IUYHBIX CHUTyalUsX, MPOSBIAThH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

OgJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1)camoopranu3anus:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHHS NMPOOJIEM M HX PEHICeHHUS B YKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIeBbI€ U CMBICIIOBBIE YCTAHOBKU B CBOMX JEUCTBUIX U
MOCTYIKAX 110 OTHOILIEHUIO K KUBOU NIPUPOAE, CBOEMY 3/I0POBBIO U 3/10POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO AESTENbHOCTb, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ACSITETbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTaBIIATh IUIaH peleHuss NpoOieMbl C Y4ETOM HMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HMIMPOKOM 3pyIUIMU B Pa3HBIX 00JacTIX 3HAHUU,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

2)CaMOKOHTPOJIb:



J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATH COOTBETCTBUE
pe3yabTaTOB LIETSM;

BJIAJCTh HABBIKAMM I103HABAaTEIbHOW pEQIEKCUM KaK OCO3HAHMsS COBEpLIAaeMbIX JeHCTBUH U
MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, UCIOIB30BATh MPUEMBI pe(ICeKCUN I OLIEHKU
CHUTYyalll{, BBIOOpA BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHKEHMUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYyrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAJIU3€ PE3Y/IbTaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMU APYrOro YEIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynabTaThl ocBoeHUs nporpamMmMbel COO mo 6uosnoruu Ha 0a30BOM YpOBHE BKJIIOYAIOT
cneuuduyeckue g yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHHsS M CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, MHTEPIPETAIIMH U TPEoOPa30BaHUIO 3HAHUH, BUIBI ACATEIBHOCTHU IO MOJYYSHHIO HOBOTO 3HAHUS
U TPUMEHEHHIO 3HAHWW B PA3JIMYHBIX y4eOHBIX CUTYaIMsX, a TAK)KE€ B PEATbHBIX KU3HEHHBIX CHUTYallUsX,
CBsI3aHHBIX ¢ 6uosiorueil. B mporpamMe npeaMeTHble pe3ysibTaThl IPEACTaBIEHBI 10 rofaM 00yUJeHHsL.

[TpenmeTrHble pe3ynbTaThl OCBOEHHUs yueOHoro npeamera «buonorus» ¢ 10 knacce 1OMKHbBI OTPAXKATH!

c(OPMHUPOBAHHOCTh 3HAHUK O MECTE M POJIM OMOJOTHH B CHCTEME HAayYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa M HAYYHOTO MHPOBO33PEHUS, O
BKJIA/Ie POCCUHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUM, (HYHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JIJIsl peIlIeHUs] )KU3HEHHbIX 3aj1ay;

YMEHHUE PACKPBIBATh COJAEpKaHHE OMOIOTHYECKUX TEPMHUHOB W MOHITHUN: KHU3Hb, KJIETKA, OPTaHU3M,
MeTabonau3M (0OMEH BEIIeCTB M MPEBpAIICHHWE DHEPruH), TOMEOocTa3 (caMOperyisius), ypOBHEBas
OpraHu3alys *XHUBBIX CHCTEM, CaMOBOCHPOM3BEACHUE (PENpOAYKIHs), HACJIEICTBEHHOCTh, W3MEHYHUBOCTD,
POCT U Pa3BHUTHE;

yYMEHHUE H3JIaraTh OMOJIOTHMYECKHE TeopHH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs, LEHTpPAIbHAs
JloTMa MOJIEKyJIIpHOM Ouosnorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunioBa) u yuenus (o neHTpax
MHOTrooOpa3usi U MPOUCXOXKACHUS KynbTypHbIX pacteHuid H. W. BaBuioBa), onpeaensTs IpaHMIBI UX
IPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

yYMEHHUE BJAJeTh METOJaMH HAyYHOTO MO3HAHWsS B OWOJIOTMH: HAOJIOJEHWE M OINHCAHHWE >KUBBIX
CHCTEM, TPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEJICHNE OMOIIOTHIECKOTO SKCIIEPHUMEHTA, BBIIBHKCHHE
TUIIOTE3bl, BBISBIEHHE 3aBUCHUMOCTH MEXIy MCCIEIyeMbIMU BEJIMYMHAMM, OOBSCHEHHE IOJYyYEHHBIX
pe3yibTaTOB, HCIOJb30BAaHHBIX HAYYHBIX IMOHATHHA, TEOPUHl M 3aKOHOB, yYMEHHE JenaTh BBIBOJIBI Ha
OCHOBAHHU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJCIATh CYIICCTBEHHBIE TIPH3HAKH BHPYCOB, KIETOK MPOKAPHOT U  JYKApHOT,
OJTHOKIJIETOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEUIeCTB U
IpEBpAICHHUs SHEPTHH B KIIETKe, (POTOCHHTE3a, TNIACTUYECKOT'0 U DHEPreTHYeCKoro oOMeHa, XeMOCHHTE3a,
MHTO3a, Mel03a, OTIOIOTBOPEHHS, PA3MHOKEHUS, UHIMBHUIyaTbHOTO PAa3BUTHsI OpraHu3Ma (OHTOTeHe3);

YMEHHUE TPUMEHSTD MMOTydeHHbIE 3HAHUS IJIs1 OOBSICHEHHSI OMOJIOTHUECKUX MPOIIECCOB U SBJICHUH, /IS
NPUHATHS MPAKTHYECKUX PEIICHUI B MOBCEIHEBHOM JKU3HU C IIENBI0 oOecriedeHus 0€30MacHOCTH CBOETO
3JI0pOBbsSI U 3/I0POBbS OKPY)KAIOLIMX JIIOJIeH, COOMIOACHNS HOPM I'PaMOTHOTO TMOBEIEHHS B OKpY>Karollen
HOPUPOIHON cpefie, MOHUMaHUEe HEOOXOJIUMOCTH HCIIOJIb30BaHUS JOCTIKEHHI COBPEMEHHON OHONOTHU U
OMOTEXHOJIOTHIA JJISl PAIIOHAITEHOTO TTPUPOIOTIOIB30BAHHUS;

YMEHHUE pemaTh JJIEMEHTapHbIE TeHETHYECKHEe 3a/Ja4d Ha MOHO- W JIUTHOPHUIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HACJIEOBAHUE, COCTABIATH CXEMbl MOHOTHMOPHIHOTO CKpEIIMBAaHUS JJs TNpeacKa3aHus
HacJIeI0BaHMs IPU3HAKOB y OPTaHU3MOB;



YMEHHUE BBIMOIHATH JAOOpAaTOpHBIE M MPAaKTUYECKHE PabOThHI, COONIIOAATh IMpaBHia NMpU padboTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLICHWBATh U HMHTEPIPETHUPOBATh MHGOPMAIMIO OMOJOTHYECKOrO COACpIKAHMS,
BKIIIOYAIOIIYI0 TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeAcTBa MaccoBOW HWH(OpMaIuu,
HAyYHO-TIOMYJISIPHBIE MAaTepPHaIbl), ITHYECKHE aCHEKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHONOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaThb COOCTBEHHbIE IMHCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000Ias OHOJIOTHYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh MOHSATHIHBIN ammapaT OUoJIOTHH.

[IpenmeTrHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATH!

c(OpMUPOBAHHOCTh 3HAHMM O MECTE€ M POJU OMOJOTMU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTHHBI MHUpa U HayYHOTO MUPOBO33PEHUS, O
BKIIAJIC POCCHICKUX H 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHATHHON
rPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS )KU3HCHHBIX 33]1a4,

YMEHHE PaCKpbIBaTh Co/lepKaHue OMOJIOTMYECKUX TEPMHUHOB M TOHATUN: BUJ, MOMYJSIUs, FTeHODOH,
SBOJIIOLMS, JBUXKYIIHE CUJIbI ((PaKTOPhI) HBOJIIOLMHU, MPUCIIOCOOIEHHOCTh OPraHU3MOB, BUA000pa3zoBaHue,
IKOJIOTHYECKHE (PaKTOpPhI, JKOCHCTEMA, TMPOMYIICHTH, KOHCYMEHTBHI, PEIYICHTHI, [EMU IHTAHUSA,
IKOJIOTHYECKAsl TUPaMHuJIa, OMOTEOIeHO3, Orochepa;

yYMEHHUE H3Jaratb OHOJOrMYecKre TeopuH (dBoitonuoHHas Teopuss Y. JlapBuHA, CHHTETHYECKas
TEOpHsl IBOJIOLIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxonactBa K. M. bapa, depemoBanus
TJIaBHBIX HampaBieHudd u myteil sBomoruu A. H. CeseprioBa, yuenusi o 6uocepe B. . Bepuaackoro),
OTIPECIIATh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHUE BJAJETh METOJaMH HAyYHOTO MO3HAHWsS B OHMOJIOTHMU: HAOJIOJCHWE W ONHMCAHUE >KHUBBIX
CHUCTEM, IMPOLIECCOB U SIBICHUN, OpraHU3allMs U MPOBeIeHUE OMOIOTHYECKOro IKCIEPUMEHTA, BBIIBUKEHUE
TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMHU, OOBSCHEHUE IMOy4YEeHHBIX
pE3YJIbTaTOB, HWCIIOJIb30BAHHBIX HAyYHBIX TIOHATHUH, TEOpPUM W 3aKOHOB, yYMEHHE JeJjaTh BBIBOJBI Ha
OCHOBAHHU TIOJYYECHHBIX PE3yIbTATOB;

YMEHHE BBIICNATH CYIIECTBEHHbIC TPU3HAKU CTPOEHUSI OMOJIOTUYECKMX OOBEKTOB: BUIOB, MOMYIISIIHM,
IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOIr€OIeHO30B M HKOCUCTEM, OCOOEHHOCTH MPOLECCOB:
HACJICJICTBEHHON HW3MEHUYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHI000pa3oBaHHs, MPHUCIOCOOJIEHHOCTH
OpPTraHU3MOB, JIEHCTBHS SKOJIOTHYECKHX (DaKTOPOB HA OPTaHM3MBI, TIEPEHOCA BEIIECTB M MOTOKA SHEPTUH B
9KOCUCTEMAaxX, AaHTPOMOTEHHBIX HM3MEHEHHMH B JKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
OMOreOXMMHYECKHX IIMKIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJIYICHHBIC 3HAHUS TSI OOBSICHEHHUSI OMOJIOTHYECKUX TIPOIECCOB U SIBJICHUM, JUIS
MPUHSITHS MPAKTUYCCKUX DPEMICHUH B IMOBCEIHEBHOW KHM3HU C IEIBbI0 OOeCTieueHUs 0E30MMacCHOCTH CBOETO
3I0POBbS U 3JI0POBbSI OKPYXAIOIIMX JIOACH, COOMIOEHNSI HOPM TPaMOTHOTO MOBEJACHHUS B OKpY)KaroIien
MPUPOJIHON cpefie, MOHUMaHHe HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTHKEHUNM COBPEMEHHON OMOJIOTHH NS
paMoOHATEHOTO IPUPOAOIIOIH30BAHNUS;

YMEHHUE pellaTh dJeMEHTapHbIe OWOIOTHYECKHE 33/1a4M, COCTABIIATH CXEMBI NEPEHOCa BEIIECTB U
SHEPTUU B dKOocHUcTeMax (I[EeNH MUTaHuUsA);

YMEHHE BBIMIONHATh Ja0OpaTOpHbIE M TMpaKTUYeCKUue padoThl, cOOMIOIaTh MpaBuia Hpu paboTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYCCKH OIICHWBATh M WHTEPIPETHPOBATH MH(POPMAITUIO OHOJOTHYECKOTO COJCpKAHUS,
BKIIIOUAIOIIYI0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3NUYHBIX HCTOYHHKOB (CpeAcTBa MaccoBOW HWH(MOpManuu,
HAyYHO-TIOMYJISIPHBIE MaTEePHAalIbl), pACCMATPUBAThH TII00ANBbHBIE SKOJIOTHYECKHUE TPOOIEMbl COBPEMEHHOCTH,
(dbopMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO37[aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIC COOOIIEHUS, 00001ass OHWOJIOTHYECKYIO
uH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoTshI
pecypcsl
buonorus kak Hayka. 5 1 05 bubmmoreka [IOK
CraproBasi KOHTpOJIbHas paboTa https://m.edsoo.ru/7f41¢c292
JKuBble cucTeMBbl U X OpraHu3anus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
XHMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
KusHenesaTenbHOCTh KIETKU 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bubmuoreka [JOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUYUBOCTD 3 15 bu6mmoreka [IOK
OpPraHU3MOB https://m.edso0o.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo0.ru/7f41c292
HToroBast KOHTpOJIbHAsA paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 4



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

11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
1 DBOJIOMOHHAS OUOIOTHS 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bubmuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpyXKaromas cpeaa 5 1 bubnuoreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Hroroast kKoHTpoIbHAs padoTa. 2 1 bubnmnoreka HOK
Pe3epBHOE Bpems https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5



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




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Tema ypoka

Bcero

KomngectBo yacos

Kontponbnsie | [Ipaktuueckue

paboThI paboThl

Jara
A3Y4YEHUS

OnekTpoHHbIE IIU(POBBIE 00PA30BATEIbHBIE PECYPCHI

buosorus B cucreme Hayk

4.09.2023

bu6nuoreka [IOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e632a

MeToapl TO3HAHUS KHUBOM
npuposl. [IpakTudeckas
pabora Ne 1
«Hcnionp30BaHue
pa3IUYHBIX METO/OB MPHU
W3YYEHHH OMOJIOTUYECKUX
00BEKTOBY

0.5

11.09.2023

bubmmoreka IIOK https://m.edso0.ru/863e6122

CrapToBas KOHTPOJIbHAS
paborta

buonornueckue cCUCTEMBI,
MPOLIECCHI U UX U3YUYECHHUE.
XUMHYECKHM COCTaB
KieTkn. Boma n
MHHEPAIBbHBIE COJIA

benku. CoctaB u cTpoeHue
0€eJIKOB

DepMeHTBI —
OMOJIOTHYECKHe
KaTaan3aTophbl.
JlaGopatopnas padota Ne

1 «3yuenue
KaTAINTUYECKOU
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusIa3bl UIN
KaTaJsasbl)»

0.5

18.09.2023

25.09.2023

2.10.2023

9.10.2023

bubmmoteka L{OK https://m.edsoo.ru/863e6564

bubmmoteka [{OK https://m.edsoo.ru/863e674e

bubaunorexa I{OK https://m.edsoo.ru/863e6b72

bub6muoreka I1OK https://m.edsoo.ru/863e6b72



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

Vraesoansl. JIunuabl

16.10.2023

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

HykienHnoBbie KUCIOTBHL.
ATOD

23.10.2023

bubanorexa I{OK https://m.edsoo.ru/863e6d5c

10

HcTopus u MeToibl
U3Y4YEHHUS KIIETKH.
Kiterounas teopus

KieTka kak menocTHas
JKHUBas cucrema

11.11.2023

13.11.2023

bubaunorexa I{OK https://m.edsoo.ru/863e6e88

11

Crtpoenue
3YKAPUOTUYECKOHN KIIETKH.
JlaboparopHas pabota Ne
2 «M3y4yeHue cTpoeHus
KJICTOK PACTEHHIA,
KUBOTHBIX, TPHOOB U
OaKkTepuii oI
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpernaparax u ux
OITHCAHUE

0.5

20.11.2023

bubmuorexa [JOK
https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e716¢

12

13

OOMEH BELIECTB WU
MeTa00IIN3M

®ortocuHTe3. XEMOCHUHTE3

27.11.2023

4.12.2023

bubmmoteka [{OK https://m.edsoo.ru/863e766¢

bubmmoreka [{OK https://m.edso0.ru/863e7c98

14

15

DHepreTUYecKuii 0OMeH

JKHU3HEHHBIN UK KICTKH.
Jenenue knerku. MuTos.
JlaGopatopnas padota Ne

3 «HaOmronenne MuTo3a B
KJIETKaX KOHYMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

11.12.2023

18.12.2023

bubmmoteka [{OK https://m.edsoo.ru/863e7aae

bub6muoreka IOK https://m.edsoo.ru/863e7dc4

16

Buocunres Oenka.
Peakiuust MaTpuuHOTO
CHHTE3a

25.12.2023

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
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

17

Tpancnsmus — OMOoCHHTE3
OeJka

15.01.2024

bu6moreka IIOK https://m.edsoo.ru/863e796e

18

Hexnerounsie popmbl
’KH3HU — BUPYCHI

22.01.2024

bubaunorexa I{OK https://m.edsoo.ru/863e7540

19

20

DopMBbl pa3MHOKEHUS
OpraHu3MoOB

Meiios

29.01.2024

5.02.2024

bu6nuoreka [IOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e831e

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

21

22

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOPEHHE.
JlaboparopHas pabota Ne
4 «M3yyeHue cTpoeHus
MOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKPOITpenapaTax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

0.5

12.02.2024

19.02.2024

bubmmoreka [TOK https://m.edso0.ru/863e81b6

bubmmoreka [TOK https://m.edso0.ru/863e8436

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
W3MEHUYHUBOCTH

26.02.2024

bubmmoteka [{OK https://m.edso00.ru/863e86f2

24

3aKOHOMEPHOCTHU
HacJeI0BaHUS TPU3HAKOB.
Monorubpumaaoe
CKpCIINBaHUE

4.03.2024

bubnmoreka [{OK https://m.edso0.ru/863e8878

25

26

JurubpunHoe
CKpeliuBaHue. 3aKoH
HE3aBHCHMOI0
HACJIeJIOBaHUS PU3HAKOB

CuemieHHOE
HACJIeIOBaHKE MTPU3HAKOB.
JlabopaTtopHas pabota Ne
5 «M3y4yeHue pe3yabTaToB
MOHOTHOPHUIHOTO U

0.5

11.03.2024

18.03.2024

bubmuoreka IOK https://m.edsoo.ru/863e89a4

bubmoreka IIOK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

JTUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30(UIIbl Ha TOTOBBIX
MUKpOTIperaparax

T'enetuka noma.
HacnengoBanue npu3Hakos, 1
CLEIUIEHHBIX C [IOJIOM

N3MeHUYNBOCTb.
Henacnencrsennas
W3MEHYUBOCTb.
JlaboparopHas pabota Ne
6. U3yuenue

MO (DHUKAITIOHHOM
W3MECHUYUBOCTH,
MMOCTPOCHUE
BapHUAIIIOHHOTO PsJIa U
BAPUALIMOHHON KPUBOI»

0.5

1.04.2024

8.04.2024

Bbubanoreka ITOK https://m.edsoo.ru/863e8c60

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

29

Hacnencrsennas
NU3MCHYUBOCTD.
JlabopaTtopHas pabota Ne
7. «AHanu3 MyTaluun y
Ipo30¢ Bl HAa TOTOBBIX
MHUKpOTpernaparax»»

0.5

15.04.2024

bubmmoreka L{TOK https://m.edsoo.ru/863e8efe

30

31

32

T'eneTuka uenoBeka 1

PesepBHBIii yPOK.

O6o0m1eHue o Teme
«HacnencTBeHHOCTD U 1
W3MEHYUBOCTb

OpPraHU3MOB»

Ceneknus Kak HayKa U
poIIecc

22.04.2024

27.04.2024

6.05.2024

bubmuoreka I1OK https://m.edsoo.ru/863e8d78

bubmuorexa I{OK https://m.edsoo0.ru/863e9214

33

HrtoroBas KOHTpoOJIbHAS
paborta

13.05.2024

bubmoreka IIOK https://m.edsoo0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

MeToabl 1 JOCTHKEHUS
CEJIEKIIUU PACTCHHI 1
34 JKHBOTHBIX.
buorexHonorus kak

oTpaciib IpOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

20.05.2024

Bbubmnoreka I{OK https://m.edso0.ru/863e9336



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

11 KIIACC

KomnuectBo yacos

Ne Hara DJNEeKTPOHHBIE U(PPOBBIE
Tema ypoka Kontponsusle IIpakruyeckue
n/n Bcero W3y4eHUs o0pazoBaTeNIbHBIE PECYPChI
paboThl paboThI
bubmuoreka [JOK
1 & 1 7.09.202
DBOIIOLHS H METOJIEL €€ H3YHCHILA 09.2023 https://m.edsoo.ru/863ea20e
Ucrtopus pa3BuTus npeacTaBiIeHUN bubmuorexa [JOK
2 00 9BOIIOLHH 1 14.09.2023 https://m.edso00.ru/863e9570
bu6mmoreka [IOK
3 Mirkpooomors L 21.09.2023 https://m.edsoo.ru/863e9cle
[Momynsanus xKak eMeHTapHast
€/IMHUIIA BUJIA U YBOJIIOIHIH.
bu6mmoreka [IOK
4 0] 1 . 28.09.202
Jlaboparopuas padora N 05 8.09.2023 https://m.edso0.ru/863e99c6
«CpaBHEeHHE BUOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKky1ue cuibl (31eMeHTapHbIe 1 5.10.2023 bubnnorexka [JOK
(aKTOpBI) IBOITIOIMN https://m.edsoo.ru/863e9da4
. bubnunorexa [IOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 12.10.2023 https://m.eds0o.ru/863e9ed0
Pe3ynbTatel sBOTIONMN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
BugooOpa3oBanue. JlaboparopHas bubmuorexa [IOK
7 1 0.5 19.10.2023
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
pUCIOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCHTEIIFHOTO XapaKTepa»
8 Hanpasnenus u nmytu 1 26.10.2023 bubnuoreka [IOK
MaKpOIBOTFOITIHI https://m.edso0.ru/863e9cle
9 HeoOpaTuMocTh 3BOTIONNT 1 9.11.2023
10 Hcropus )f(I/I3HI/I Ha 3eMJie U 1 16.11.2023
METO/IbI €€ U3yUCHUS
11 ['unoTe3sl MPOUCXOXKACHUS KHU3HU 1 23.11.2023  bubGamoteka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ha 3emie

https://m.edso0.ru/863ea5a6

PazButue xxu3Hu Ha 3emiie 1o 3pam

bubmuorexa [JOK

12 30.11.2023
Y [epuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOIUU
PaCTUTEIBHOTO U JKUBOTHOT'O MUPA.

[IpakTuueckas padora Ne 1 bubmmorexa [IOK
1 . 7.12.202
3 «/3yueHne HCKOTaeMbIX OCTAaTKOB 05 023 https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTCKLIHSAX»

14 CoBpeMeHHas cuctema 14.12.2023 bubnuorexa [JOK
OpPraHUYeCcKOro MUpa https://m.edsoo.ru/863ea48e
DBOJIIOLHUS UeI0BEKA bu6mmoreka [IOK

15 21.12.2023
(anTpormorenes) https://m.edsoo.ru/863eac2c
JBwmxymme cuibl ((hakTopsl) bubnnorexa [HOK

16 28.12.2023
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUX DBOIIOIINN 11.01.2024
yeJioBeKa

18 YenoBeueckue pachl ¥ IPUPOIHbIE 18.01.2024 bubnuoreka [IOK
aJanTaly YeIoBeKa https://m.edso0.ru/863eaea2
Peseprubiit ypok. O600111eHIE TIO

19 TeMe «BO3HHMKHOBEHUE U Pa3BUTHE 25.01.2024
KHU3HHU Ha 3eMiie»

20 DKOJIOTHs KaK HayKa 1.02.2024

21 Cpenpl 0OOUTaHUS U SKOJIOTHUECKHE 8.02.2024 bubnmoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AOuoTtudeckue (HaxTopsl.

JlaGopaTopHuas pabota Ne 3.
«Mopodonoruueckue 0COOEHHOCTH
b K
22 pacTeHUi U3 pa3HbIX MECT 0.5 15.02.2024 Homorexa 1O

oburtanus». JlabopaTtopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

https://m.edso0.ru/863eb10e
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bu6mmorekxa [IOK

23 buotnueckue gakTops 1 22.02.2024 https://m.eds0o.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKU
nonyssiuun. [Ipaktudeckas padora
24 Ne 2 «[ToncyéT INIOTHOCTH 1 0.5 29.02.2024
MONYJISIIUNA Pa3HBIX BUIOB
pacTeHui»
Coo0riecTBa OpraHu3MoB — bubnmoreka [JOK
2 1 7.03.2024
> OUOIIeHO3 03.20 https://m.edso0.ru/863eb46a
DKOJIOTHYECKUE CUCTEMBI bubnuorexa [JOK
26 1 14.03.2024
(9KOCHCTEMBI) https://m.eds00.ru/863eb46a
OCHOBHBIE TIOKA3aTen
9KOCUCTEMBbI. DKOJIOTUYECKHE bubmuorexa [JOK
27 1 21.03.2024
nupaMuibl. CBOMCTBA YKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccust
28 [TpuponHbIE SKOCUCTEMBI 4.04.2024
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI 11.04.2024
buocdepa — rnobdanpHas bubnunoreka [JOK
30 sKOCUCTEMA 3EMIIU 1 18.04.2024 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK
31 1 25.04.2024
ouochepsr https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emin 1 2.05.2024
bubmuoreka [JOK
33 Hrorosas koHTpoJIbHAs paboTa 1 16.05.2024 https://m.edsoo.ru/863ebale
CocymecTBoBaHUE TPUPOJBI U
34 YelioBevecTBa. Pe3epBHBIN YPOK. 1 93.05.2024
O6061eHne TeMbl «Co00I1IeECTBA U
DKOJIOTHYECKUE CHCTEMBD»)
OBIIEE KOJIMYECTBO YACOB I10 34 5

ITPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

