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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJIOTUU TEOPETHUYECKYIO OCHOBY JUIS ONPEAETCHUS MOIXOJI0B K
(opMUPOBAHHIO COJEpKAHUS YUeOHOTO npenmeTa «bruosorusy COCTaBHIN: KOHIENTYalbHbBIE MOJIOKCHHS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COJAEpXKaHMs, Pe3ylbTaToB OOydyeHUs U TpeOOBaHMU K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHUS 00 OOIMX WEeNsX W NPHHIHUIAX, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHME CHUCTEMBI cpeaHero obiero oOpa3oBanusi B Poccuiickoit denepanun, a Takxke
MOJIOKEHHUsT O crenuduke Ononoruy, €€ 3HAYeHWH B IO3HAHWM JKMBOM MPHUPOIBI M 00eCHeYeHHH
CYLIECTBOBAHMS 4YeJoBeuecKoro obmiectBa. CoOriacHO Ha3BaHHBIM IOJIOKEHUSM, ONPEIEIIEHbl OCHOBHBIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[TporpamMma mo GMOJOTHH AAET MPEICTABICHHUE O IENIX, 00 00MmIel cTpaTerun 00y4IeHUs, BOCITUTAHUS
U pa3BuTUs oOywarouuxcs cpeacTBaMu ydeOHoro mnpenmera «buonorus», ompeznenser o0s3aTellbHOE
MIPEeIMETHOE COJIEp’)KaHUe, €ro CTPYKTYpPY, paclpelesieHue Mo pasjienaM M TeMaM, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YUEHUSI y4eOHOTO Marepuana ¢ yd€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIMXC .

B mporpamMme mo OWOJIOTHMHM TaKKe YYUTHIBAIOTCS TPEeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TMPEIMETHBIM pe3ylbTaTaM OOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIbHON  JEATENIbHOCTH/Y4eOHBIX  JIEHCTBUH  OOydyaroluxcs IO OCBOEHHUIO  COJEp)KaHUS
O6uo0rnuYeckoro oopazoBaHusl.

B nporpamme mo Ouonorum (10-11 kmaccel, ©6a30BbIi  ypOBEHB) peEaTU30BaH MPHUHLMUII
MIPEEMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Onaromaps 4emMy B HEW NMPOCMATPHUBAETCS HANPaBICHHOCTH Ha
pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAlM JMYHOCTH, 3KOJOTMYECKOTO MBILIUIEHUS, NPEJCTaBIEHUI O 3J0pOBOM 00pasze >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyxkatouieil mnpuponHoil cpeae. I[lostomy Hapsay ¢ HU3ydeHHeM
00111e0M0IOrMYECKUX TEOPUH, a TaKXKe 3HAHUH O CTPOEHUH JKUBBIX CHCTEM DPa3HOTO paHra M CyLIIHOCTH
OCHOBHBIX IIPOTEKAIOLIMX B HUX MPOILIECCOB B IPOrpaMMe 110 OMOJIOTHH yJIeIEHO BHUMaHHE UCII0Ib30BAHUIO
MIOJIydEHHBIX 3HAaHUW B TOBCEIHEBHOW JKM3HM JUISI pELIEHMs MpPUKIAAHBIX 3aJad, B TOM 4HCIE:
NpOo(UIAKTUKA HACJEACTBEHHbIX 3a00J€BaHUN YEIOBEKa, MEIUKO-TEHETHYECKOro KOHCYIbTHPOBAHMA,
00OCHOBaHMS HKOJIOTHYECKH 11€JecO00pa3HOro IMOBEAEHUS B OKpPY)Kalolled HPUPOIHOHN cpene, aHaIn3a
BIIMSIHUSL XO35IIICTBEHHON JIESATEIbHOCTH Y€I0BEKA HAa COCTOSIHUE IPUPOJHBIX U MCKYCCTBEHHBIX YKOCHUCTEM.
VYcunenue BHUMaHUSA K NPUKIAJHOM HAIpaBIEHHOCTH ydeOHOro mpeamera «buosiorus» MpoaUKTOBAHO
HEOOXOJUMOCTBIO O0ECIeYeHUsI YCIOBMM M pElIeHHs OJHOM M3 aKTyaJlbHBIX 3ajjad IIKOJIBHOTO
Ouoslornyeckoro o0Opa3oBaHMs, KOTOpas IpeanojaraerT (OpMUpOBaHME Yy OOYYarOLIUXCS CIIOCOOHOCTH
aZlanTUPOBAThCS K U3MEHEHUSM IMHAMUYHO Pa3BUBAIOLIEIOCS COBPEMEHHOI'O MHpa.

buosiorus Ha ypoBHe cpeaHero oomero oOpa3oBaHMs 3aHUMaeT BakHOoe MecTo. OHa obecnieunBaeT
¢dopmupoBaHue y 0O0ydaroUXCS MPEACTAaBICHUH O HAydyHOH KapTWHE MHpa, paciiupsieT U 00o0uiaer
3HaHUS O KUBOW NPUPOJE, €€ OTIMUUTENbHBIX IPU3HAKAX — YPOBHEBOI OpraHu3alMy U BOJIFOLUH, CO31AET
yCIOBMS JJsi: HO3HAHUS 3aKOHOB JKUBOHM Npupoabl, (OpMHpPOBaHUSA (PYHKIHOHAIBHOW TI'PaMOTHOCTH,
HaBBIKOB 37I0pOBOI0 U 0€3011acHOro 00pasa >KU3HHU, FKOJOTMYECKOTO MBIIICHHUS, IEHHOCTHOTO OTHOLICHMS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbmoe 3HaueHne OMOJIOTHSI UMEET TakXKe Ui pellleHUs] BOCIUTATENbHBIX M PAa3BUBAIOIIUX 3a/1a4
cpeaHero obmero oOpa3zoBaHMs, couManu3auuu oOywaromuxcd. M3ydenue Ouonoruum oOecrneynBaeT
yciaoBus Juis (POPMUPOBAHMSI MHTEIUIEKTyalbHbIX, KOMMYHHMKALIMUOHHBIX M HH()OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJNbTYpBI, CIIOCOOCTBYET HHTETpallid OWOJOTMYECKUMX 3HAHUM € NpEeACTaBICHUSIMH U3
JIpYruX Y4eOHBIX HpPEIMETOB, B YAaCTHOCTH, (PU3MKHM, XMMHMHU U reorpaduu. Ha3zBaHHBIE MOJNOXKEHUS O
IpeJHa3HaYeHUH YydeOHoro mnpenmera «buosiorus» COCTaBUIM OCHOBY Ul OMNpEIeNeHHs MOAXOI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPIKaHUS, IIPEJCTABICHHOTO B IpOrpaMmMe 1o OHOJIOTHH.

OT10op conepxanus yueOHoro npeamera «buosnorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIMMA
KYJIBTYpOCOOOPa3HOTO IMOJX0Ja, B COOTBETCTBUHM C KOTOPHIM OOyyaromuecs AOKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HauuMble s (opMHpOBaHMS OOIIEH KyJIbTYPbI, OINpPECSAIONINE aJeKBaTHOE IOBEICHHUE
YeJoBeKa B OKPY)KaIollell MpUpOTHON cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHON JKU3HU U NMPAKTHUECKOM
nearenbHocTH. Oco0oe MECTO B 3TOM cHcTeMe 3HAHUN 3aHUMAIOT AJIEMEHTHI COJIepKaHUs, KOTOpBIE CIIy»KaT
OCHOBOH i1 (DOpMUPOBAHMS IPEJCTABICHUM O COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpa U
LIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMAaHU3AIMH OHOJIOTMYECKOT0 00pa30BaHMS.



CTpyKTypHpOBaHHE COJIEpXKaHUA Y4EOHOTO MaTepuajia B IPOrpamMMe M0 OHMOJIOTHH OCYIIECTBICHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHS 3HAHUKA OO0 OTIMYMTENBHBIX OCOOEHHOCTSX JKMBOM HpPUPOIBI, O €&
YPOBHEBOI OpraHu3alMyd U 53BOJIOLUU. B COOTBETCTBMM € 3TUM B CTPYKType Y4eOHOro IpenMera
«buonorus» BbAEIEHBI CIEAYIOUIUE COAEpKaTEIbHbIe JUHUM: «buonorus kak Hayka. MeToasl HaydHOTO
no3HaHusy, «KieTka kak Onosorndeckas cucrema», «OpranusM Kak OHoJorHuecKas cuctemay, «Cucrema u
MHOT000pa3ue OpraHuYecKoro MHpay, «IBOJIIOLHUS KUBOH MPHUPOABD», «IKOCHCTEMBl U TPHCYIIHE UM
3aKOHOMEPHOCTH.

Heap u3ydenus yaeOHoro npeamera «buosiorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE OO0YJAFOIIIMMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3alMH KUBBIX CHCTEM PAa3HOTO paHTa W MpHOOpeTeHHe
YMEHHUH HCIOJIb30BaTh 3TU 3HAHMSI JUIsl TPAMOTHBIX ACWCTBUNM B OTHOLIEHUU OOBEKTOB >KMBOM IPUPOJBI U
pelIeHUs pa3IMYHbIX )KM3HEHHBIX POOJIEM.

JlocTiokeHue ey u3ydeHust yaeOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE 00ecreunBaeTCs
pelIeHreM CIeayoInX 3a4a4:

® OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMbl 3HAaHUI O OHOJOTUYECKUX TEOPUAX, YUYECHHAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTEe3aX, NpaBUiiaX, CIy)KalluX OCHOBOW JUIsi (pOPMHUPOBAHUS MNPEACTABIECHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAyyHOro IIO3HAHUS, CTPOEHUH, MHOTOOOpa3uu u
OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alluM, BBIAAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICIOBAHUIX B OHOJIOTUH;

¢ hopmHpoBaHHe Y 00yJarONINXCS TO3HABATENbHBIX, HHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IpOLIECCe aHalIM3a JaHHBIX O MYyTAX pa3BUTHUS B OWMOJIOTMM HAyYHBIX B3IJISAOB, MJIEH M TMOJIXOJOB K
M3YYEHHUIO KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

® CTAaHOBJIEHUE Y 00y4aromuxcs oOuIeil KynbTypbl, (PYHKIIMOHAILHOM IPaMOTHOCTH, pa3BUTHE YMEHHM
OOBSACHATh U OLEHUBATH SBJICHUS OKPY)KAIOIIEr0 MHpa KMBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU W OIBITA,
MOJIyYE€HHBIX MPU U3Y4YE€HUU OMOJIOTUH;

e hopmupoBaHNe y OOy4aromMXCsl YMEHUN WILTIOCTPUPOBATh 3HAUCHHE OHMOJIOrMYECKUX 3HAHUU B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM H
arpoOHOTEXHOJIOTH;

®BOCIUTaHHE YOEKIEHHOCTH B  BO3MOXHOCTM IIO3HAHUS  YEJIOBEKOM JKUBOM  MPHUPOJBI,
HEOOXOIUMOCTH OEpeHOTO0 OTHOLIEHUS K HeH, COONIONEeHUsT STHUYECKHX HOpPM IMpPH MPOBEICHHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

® OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUU U TOBBIIICHUS YPOBHS SKOJOTUYECKOU KYIBTYpPHI,
i GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

® [I[PUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHHI B MMOBCEIHEBHOM JKU3HM Ui OLIEHKH MOCIEACTBHIA
CBOEHl JIeATeNbHOCTH MO OTHOILIECHUIO K OKpYyXKaroleh cpene, COOCTBEHHOMY 370pOBbIO, 0OOCHOBAHHE U
cobmoieHrne Mep poPrIakTUKN 32a00I€BaHU.

B cucrteme cpennero o6mero obpasoBanusi «buonorus», nydaemas Ha 0a30BOM YpOBHE, SBIISETCS
00s3aTeNbHBIM y4eOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MpeAMETHON obnacTu «EcTecTBeHHO-HAy4YHbBIE
MIPEAMETBD.

Jliis uzyuenus: Ouosioruu Ha 6a30BOM YpPOBHE CpeHEro o0Iiero oopazoBaHus OTBOAUTCS 68 4acoB: B
10 knmacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 vaca (1 gac B Henenio).

[Ipennaraemas paboyas mporpamma peanuszyercst npu ucrnons3oBanun YMK «buosnorus. Jluaus
)u3HH. ba3oBeIi ypoBeHb» 1011 penakimeit mpodeccopa B. B. [Taceunuka.

Pabouas mporpamma coctaBieHa B COOTBETCTBUM ¢ DenepanbHON paboyel mporpaMMoi BOCITUTAHUS
cpeaHero oouero 0opa3oBaHUsL.



COJEPKAHUME YYEBHOT' O ITIPEJIMETA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomornss kak Hayka. CBsi3p OHONOTMHM C OOUIECTBEHHBIMH, TEXHHYECKUMH U JIPYTUMHU
€CTeCTBEHHBIMHU HayKamH, (puiocodueit, STUKOH, FcTeTHKOW U mpaBoM. Ponb Ouosnoruu B opMupoBannn
COBPEMEHHOW HAyYHOH KapTUHBI MHpa. CucTteMa OHOJIOTHYECKHX HAYK.

Metonpl MO3HAHMA JKMBOM NpUpOJbl  (HAOMIOJEHUE, DSKCIIEPUMEHT, OIHUCAaHUE, H3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

IMoprpetsr: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOIBD).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktueckas pabora Ne 1. «/cnonp3oBaHue pa3inUyHBIX METOJOB MPHU H3YYEHUH OMOJOTHYECKHX
OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

Xusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ouosnoruu. OTIMYUE KUBBIX CHCTEM OT
HEOpPraHWYeCKOW MPUPOIbIL.

CpoiicTBa OuocHcTeM U HX pa3HOOOpazue. YPOBHM OpraHu3alii OHOCHCTEM: MOJEKYISPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISIITHOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTE€OIIEHOTHYECKHHN),
ouochepHbIi.

JdemoHcTpaumnu:

Tabnuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HW», « Y POBHH OPraHU3aIIUN )KUBOW TIPUPOIBD».

ObopynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMHUYecKHil COCTAaB U CTPOCHUE KJIETKH.

XVMHYECKUN COCTaB KIETKH. XUMHYECKHE JJIEMEHTBI: MaKpOIJIEMEHTBI, MUKPOIJIEMEHTH. Bonxa u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUeCcKOro OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMeEpbl OenkoB. Hesamenumble u
3aMEHHUMbIE aMUHOKHUCJIOTBl. AMMHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl O€JIKOBOM MOJEKYJIbI
(mepBuYHasi, BTOpPUYHAsA, TpPETUYHAsT M 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBAa OEIKOB.
buonorndeckue GpyHKIIMU OCIKOB.

@DepMeHTHl — OHosoruueckue karanuzaTopsl. CTpoeHue (epMeHTa: aKTHBHBIA IIEHTp, CyOcTpaTHas
cnenuduanocts. Kopepmentsl. Butamunbl. OTinyns ¢epMEeHTOB OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

VYrneBosl: MOHOCaxapusl (TIIOKO3a, pubo3a U Ae30KCHpU003a), nucaxapuibl (caxaposa, JaKkTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue (yHKIMH YTIEBOAOB.

Jlunupel: Tpuraunepuabl, Qochomunuasl, crepounsl. [ uapoduibHO-TUAPOGOOHBIE CBOICTBA.
buonoruueckue pynkuu nunuaos. CpaBHEHUE YIIIEBOJOB, OCIKOB U JIMIHIOB KaK UCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotel: JITHK n PHK. Hykneotnasl — MOHOMEDBI HYKIIEMHOBBIX KACIOT. CTpOCHHE U
¢ynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK. Bugst PHK. AT®: crpoenue u pyHKIMH.

[Mutonoruss — Hayka o kjetke. Kietounas teopust — mpumep B3auMoOJeHcTBUSA HUIed M (akToB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4eHUsI KIIETKH.

Knerka kak nenoctHas xwuBast cuctema. OOIue NpU3HaKU KJIETOK: 3aMKHYTasi HapyKHasi MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmnapar, cucrema cuHTe3a Oelika.

Tumbl KJI€TOK: dyKapHOTHYECKass U MpokaproTHueckass. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHUECKOM
kinerku. Kierounas crtenka Oakrepuil. CTpoeHHe 3SyKapHOTHUECKOM KieTkH. OCHOBHBIE OTIMYHS
PacTUTENIbHON, Y)KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHass CTeHKa, TJIMKOKAIMKC, UX (YHKIHH.
[Tna3marnyeckass memOpaHna, e€ cBoiictBa u ¢yHkuuu. Llutormnasma u e€ opranougsl. OqHOMEMOpaHHbIE
opraouasl kierku: OIIC, anmapar [onpmku, mm3ocoMbl. [lodyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHAPHUH, MIacTuisl. [IpoucxoxaeHne MUTOXOHIApUM W miactui. Buasl mnactua. HememOpanubie



OpraHoubl KJIETKU: PUOOCOMBI, KJIIETOUHBIN LIEHTP, IEHTPUOIIN, PECHUYKH, )KT'YTUKHA. DYHKIIMY OPraHOUI0B
KJIETKU. BrirtoueHus.

Snpo — peryasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoria3Ma, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumuu:

[Moprpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lneiigen, P.Bupxos, [Ix. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

[Ilnarpammbl: «Pacnpenenenue XUMHUYECKMX JJIEMEHTOB B HEKHUBOM mpuponae», «PacnpeneneHue
XMUMMUYECKUX JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsl: «llepuonuveckass Tabnua XUMHUYECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYIBI
BOJbI», «bmocuHTEe3 Oenmka», «CrTpoeHne MoJiekylbl Oenka», «CtpoeHme ¢epMeHTa», «HykinenHOBBIE
kucnotel. JIHK», «Crpoenue monekynsl AT®», «CrtpoeHue 3ykapHOTHUYECKOH KieTKn», «CTpoeHue
KUBOTHOM KIeTKn», «CTpoeHue pacTUTEIbHON KIeTKn», «CTpoeHHe MPOKAPUOTHUYECKON KIIETKU,
«CtpoeHue szipa KIETKW», «YTIeBOAb, «JIunuap.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyJIOBaHUE ISl MPOBEACHHS HAOIIONCHUM, H3MEpPEHUH,
AKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIBHBIX, )KUBOTHBIX U OaKTepUATBHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGoparopHass pabota Ne 1. «M3ydyeHue KaTaauTHUYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMUJIa3bl WA KaTaxas3bl)y.

JlabopaTtopnast pabora Ne 2. «l3ydeHne CTpOCHHs KIETOK PACTCHHH, XKUBOTHBIX U OAKTEPHM IO
MHUKpPOCKOTIOM Ha FOTOBBIX MUKpOTIpEnaparax U ux OMUCaHHE».

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, WM META00IM3M. ACCHUMWIALNS (TITACTUYCCKHM OOMEH) W JIUCCUMFISIIHS
(’HEepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTrO Mpolecca Meradonm3ma. Poiib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTaboIU3Ma.

Tunbelr oOMeHa BemecTB: aBTOTPO(HBINA U reTepoTpodHbii. Poms pepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILICHUY YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBast (a3bl ¢dorocuHTe3a. Peaknum dotocuHTe3a. DPheKTUBHOCTD
¢doTocunTe3a. 3HaueHue QoTocuHTe3a AN KU3HU Ha 3emiie. Biusnue ycnoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOObI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIe OakTepun. 3HaYeHNEe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTuyeckuii 0OMeH B KieTke. PaciienieHre BeniecTs, BbIICICHUE U aKKYMYJIUPOBAHUE SHEPTUU
B KJIETKE. DTaribl 3Heprerudyeckoro oomena. I'mukonus. bpoxenue u ero Buasl. KuciaopoaHoe okuciieHue,
Wik KiIetoyHoe apixaHue. OxwucnutenbHoe (GochopunupoBanre. IHHEKTUBHOCT 3HEPreTUYECKOrO
oOMeHa.

Peakuuu matpuunoro cunte3a. ['enernueckas uHbopmanus u JIHK. Peanuzanusa reHerndeckoit
undopmanuu B Kietke. ['eHeTnyeckuil ko u ero cBoiictBa. Tpanckpumnims — MatpuuHslii cuaTe3 PHK.
Tpancnsamus — O6uocunTe3 Oenka. Drtambl TpaHcnauuud. KomupoBanue amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmel xku3Hu — Bupychl. Hctopus otkpeitus BupycoB (. UW. VBanoBckwuit).
Oco0eHHOCTH CTPOCHHUS U KU3HEHHOTO IMKJIa BUpYcoB. bakrepuodaru. bone3snu pacteHuid, >KUBOTHBIX H
4eJloBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHnonedunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOpaTHast TpaHCKpWINIHMs, peBepTraza W wuHTerpaza. IIpodunaktuka pacmpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

Hoptpersl: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabauiel u cxeMbl: «Tunbl TUTaHUSDY, «MeTabonu3m», «MUTOXOHAPU», « IHEPTEeTUUECKUNH 0OMEHY,
«Xnoporutacty, «Dotocunres», «Ctpoenune JIHK», «Ctpoenue u QyHKIMOHUpOBaHUE TreHay, «CUHTE3
Oenka», «['eHernueckuit kom», «Bupyce», «bakrepuodarun», «CTpoeHHe W KM3HEHHBIH UK BHpYca
CIINa, 6akrepuodara», «Permukarus JJHK».

O6opynoBanue: moAenu-anminkanuu «Yapoenne JHK wu tpanckpunums», «buocwnHTe3 Oenkay,
«CTpoeHue KieTku», Mojienb cTpykrypsl JIHK.




Tema 5. PazMHoOXkkeHMe U MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHslil UK, WK KU3HEHHBIA UK KiIeTku. MHTepda3a u mutos. [Iporeccel, mpoTekaronme B
unTepdasze. Permnmkanms — peaknus matpuynoro cunreza JIHK. Crpoenme xpomocom. XpoMOCOMHBII
Habop — kapuoturl. /IUNIOUIHBIN U TamIOUIHBIA XPOMOCOMHBIE HAOOpBl. XpoMmaTuisl. Llutomorunueckue
OCHOBBI Pa3MHO>KEHUS U UH/IMBUIyaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenue knetkun — muto3. Cragun murosa. [Ipoueccsl, mpoucxosiye Ha pasHbIX CTaIUAX MHUTO3A.
buonornyeckuit cMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBbl pa3MHOKEHHUST OPraHU3MOB: OecroJioe U 1oJioBoe. Buapl 6ecrionoro pasMHOMKEHUs: JeJIeHUE
HAJBOE, IIOYKOBAHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEr€TATUBHOE PA3MHOXKECHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIIUH.

[TonoBoe pazMHOXKEHUE, €T0 OTIIMYUS OT OECIOJIOrO.

Meiios. Craguu meiiosa. [Iporecchl, mpoucxosnme Ha cTraausx meios3a. [loBegeHune xpomocoM B
Mmeno3se. KpoccrnHrosep. bruosornueckuii CMbICI M 3HaYEHUE MEH03a.

["amerorenes — npouecc 00pa3oBaHus MMOJIOBBIX KIETOK Y )KUBOTHBIX. [1010BbI€ JK€J1€3bl: CEMEHHUKU U
suaHuKd. OOpa3oBaHME H pa3BUTHE TMIOJOBBIX KIETOK — TaMmMeT (CIepMaTo30uf, SIMIICKIeTKa) —
criepMarorese3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK M CrepMaro3ouaoB. OII0OJ0TBOPEHUE.
[TapTenorenes.

WnnuBuayanbHoe pas3BuTHEe (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (dMOpUOTEHEe3). Tallbl
SMOpPHOHAIBHOTO Pa3BUTUS Yy TO3BOHOYHBIX JKUBOTHBIX: JApOOJEHHE, TacTpyJsilus, OPraHoOTeHE3.
[TocTamOproHanbHOE pazBuTHe. THUIBI TOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOTO PaCTEHUS: CTPOCHHE CEMEHH, CTAINK Pa3BUTHUS.

JdemoHncTpauunu:

Tabmuibl u cxeMbl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OTUIOJJOTBOPEHUE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pAaCTCHUIY, «/leneHue kineTku Gakrepuit», «CTpoeHHUE MOJOBBIX
KIeToK», «CTpoeHue XpomocoMbl», «Kmerounslii mmkm», «Pemmukauus JHK», «Mwuto3», «Meito3y,
«IIpssmoe m HempsiMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMUTAIONMX M YeJIOBEKa», «OCHOBHbBIE CTaauu
OHTOT'EHE3a».

OO6opynoBaHue: MUKPOCKOII, MUKpompenapaThl «CriepMaTo30usl MICKOMUTAIONMIETOY, «SIHIeKIeTka
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KIE€TKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-anuinkanus «/lenenue
kietkn», Mmoaenb JJHK, monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble H NpaKTH4YecKue padoTbi:

JlaboparopHas pabota Ne 3. «HaGmionenue MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpernaparax.

Jlaboparopnas padota Ne 4. «M3ydeHne cTpOCHHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTUKH. VICTOpus pa3BUTHSA T'eHETHKHU. Poib MUTOJIOTMHM W 3MOPHOJIOTHH B
CTaHOBJIGHUM TEHETHKU. Bkian poccuiickux u 3apyOexHBIX YYEHBIX B pa3BUTHE TE€HETUKHU. MeToHbl
TeHeTUKH  (TUOpUIOJIOTUYECKUHN,  HUTOTEHETHUYECKUH,  MOJIEKYISIPHO-TEHETUYECKUIN). OcHOBHEBIE
TF€HETUYECKUE MOHATUA. [ 'eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpELIMBaHUI.

3aKOHOMEPHOCTH HACJIEOBAaHUS MPHU3HAKOB, YycTaHOBJeHHble [. Mennmenem. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH eJUHO00pa3usi TMOpUIOB MepBoro mokojeHus. [IpaBuno AOMUHUpPOBaHUS. 3aKOH
paclIeIuIeHus MPU3HAKoB. I unore3a yucToTel rameT. [101H0E 1 HENMOTHOE JOMUHUPOBAHHUE.

JluruOpuaHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOTO HAacJelIOBaHUS MpU3HAKoB. lluToreHernueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUS. AHAIM3UpYIOIIee CKpelnBanue. Vcnonp30BaHne aHATU3UPYIOIIETO
CKpEeIIMBAaHUS [Tl OTIPEIeNIeHUs] TeHOTHIIa OCOOU.

CuerieHHOe HacnenoBaHue npuszHakoB. Pabora T. Moprana 1o ClerieHHOMY HacleOBaHUIO TE€HOB.
Hapymenue cuensienus reHoB B pe3ybTaTe KpOCCUHTIOBEPA.

XpOMOCOMHasi TEOpUS HACIIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka mnona. XpoOMOCOMHOE OMpelIeiIeHUEe ToJia. AYTOCOMBI M  TIOJOBBIE XPOMOCOMBI.
['oMmorameTHble 1 reTeporaMeTHbIe Oprann3Mbl. HacienoBanue npu3HakoB, CHENJIEHHBIX C MOJIOM.

N3menunBOoCTh. Buapl HM3MEHUMBOCTU: HEHACJIEACTBEHHAss W HAcleACTBEHHas. Ponib cpeasl B
HEHACJICJICTBEHHOW M3MEHYUBOCTH. XapaKTePUCTHKA MOIU(MUKAIMOHHONW M3MEHYUBOCTH. BapuarmoHHBII



psn U BapuanmonHasi kpupas. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U KaU€CTBEHHBIC MPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHOM N3MEHYHMBOCTH.

HacnencTBenHasi, WM TCHOTHIHYECKAsi, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHMBOCTh. Meio3 u
MOJIOBOM  TPOIECC — OCHOBA KOMOWHATUBHOW W3MEHYMBOCTH. MyTalMoHHAasT WU3MEHUYUBOCTb.
Knaccugukanus MmyTanuii: TeHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa ¥ MPUUUHBI MyTalluii. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIeACTBEHHOU n3MeHunBoctr H. 1. BaBunoga.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/IbI TEHETUKU YEJIOBEKA: T€HEATIOTMUECKHA,
ONM3HEIIOBBIM, IUTOTCHCTUYCCKUH, OHMOXMMHUYCCKUN, MOJEKyIspHO-reHeTndeckuil.  CoBpeMeHHOe
ompeieJieHue TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIHMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[MI[P-anamm3a. HacnencTBeHHbIe 3a00JIeBaHUS 4YEJIOBEKA: I'EHHBIC 00JIE3HU, OOJIE3HW C HACIEICTBEHHOM
MPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE OoJie3HH. CoMaTthueckue U reHepatuBHbie MyTanuu. CTBOJIOBBIE
kieTk. [IpuHIMIBI 370poBOTO 00Opa3za KU3HH, JUATHOCTUKH, MPO(PHIAKTUKUA W JICUEHUS TEHETHUECKHX
Oone3Hel. MenUKO-TEHETUYECKOE  KOHCYJIbTUpPOBaHHE. 3HAUEHHE  MEIUIMHCKOM  TIE€HETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdemoHncTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeer-Pecorckuii, H.
U. BaBunos.

Tabmuubl 1 cxembl: KMOHOTHOPUIHOE CKpEIIMBAHUE M €ro IUTOTCHETHYeCKass OCHOBa», «3aKOH
PaCHIETUICHHUS U €T0 IIUTOTeHEeTHYECKass OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «JIUTHOpHIHOE CKpEIIUBAHNEY,
«lIuTomorUecKe OCHOBBI JUTHOPUIHOTO CKpeImuMBaHus», «Meio3», «B3aumozeicTBue aienpbHBIX
reHOB», «[ eHeTHYeCKrne KapThl PacCTCHH, )KMBOTHBIX U YeJIOBEKa», «[ eHeTHKa mojay, «3aKOHOMEPHOCTH
HacJeA0BaHUs, CIEIJICHHOTO C ToJioM», «KapuoTHIbI YeloBeKa W JKUBOTHBIX», «BUIBI M3MEHYUBOCTHY,
«MomudukarmonHass HW3MEHUYMBOCTH», «HacmemoBanue pesyc-paktopa», «l'€HeTHKa TPy KpPOBWY,
«MyTannoHHass U3MEHYUBOCTBY.

O6opynoBaHue: MOAETU-aNTUINKALIUN «Monorubpuanoe CKpEIIMBAaHUEY, «HenomHoe
TOMHHUpOBaHUe», «lurubpunnoe ckpemmbanuey, «Ilepekpéct XxpoMocom», MUKPOCKOI U MUKpPOIIpenapaT
«/Ipo3oduna» (Hopma, MmyTaruu GOpMBI KPBUIIBLEB U OKPACKHU Teja), repbapuii «I"opox MoCeBHOM.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopatopHass pabora NeS. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO H  JUTHOPHIHOTO
CKpEILMBAaHUS Y IPO30(PUITBI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopHas pabota Ne 6. «M3yueHne MoOIU(PHUKAIIMOHHOW HM3MEHUMBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO PsJa U BapUALMOHHOW KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30(uibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[IpakTueckas paborta Ne 2. «CocTaBiieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U Ipolecc. 3apoxaeHue cenekiuuu u jomectukannd. Yuenue H. Y. Basunosa o
LIEHTpaX MPOMCXOXKAEHUS U MHOrooOpas3usi KyJbTypHBIX pacTeHUH. LIeHTpbl MpOMCXOXKIEHHS JAOMALTHUX
XKUBOTHBIX. COpT, NOpOJIa, IITAMM.

CoBpeMeHHbIE METO/bI CelIeKIMU. MaccoBbIil M1 MHAMBUAYAIbHBIH OTOOPHI B CEJIEKLUU PACTEHUH U
KHUBOTHBIX. OlleHKa JKCTepbepa. bBIM3KOpOJICTBEHHOE CKpelMBaHue — HHOpUIMHr. Yucras IuHHUA.
CkpemuBanue 4ucThIX JMHUH. ['ereposuc, wimu rubpuaHas cuwia. HepoacTBeHHOe CKpeluBaHHE —
ayrOopuaunr. OtnanénHas tubpuamzanus M e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJydYeHue
MOJIMIIIIONJOB. JIOCTHKEHMSI CENEKIIUN PaCTEHUH, dKUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTexHo0rusa Kak oTpacib NPOU3BOJACTBA. [ eHHAs MHXKEHepHs. DTanbl CO3/JaHNs peKOMOMHAHTHON
JAHK u TtpancreHHbix opranusmoB. Knerounas unxeHepus. KietouHele KynbTypbl. MUKpPOKIOHAIbHOE
pa3MHOXXEHHME pacTeHui. KIIOHMpOBaHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIraHHU3MOB.
Okonornyeckue u 3rudeckue npodneMel. MO — reHeTnuecky MOAU(DUIIMPOBAHHbBIE OPraHU3MBI.

JlemoHcTpanmu:

Ioptpetsl: H. Y. Basuios, Y. B. Muuypun, I'. 1. Kapneuenko, M. ®@. lBaHOB.

TaOnuuel 1 cxembl: kapTa «LleHTphl TPOMCXOXIEHUS W MHOT000pa3us KYJIbTYPHBIX PACTCHHI»,
«[Topoapl pomMamIHUX KHUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuit», «OtrnanéHHas THUOpHUIU3aAIM,
«Pabotel akagemuka M. @. HMBanoBa», «[lomumionnusy, «OO0bekThl OuoTexHosNOTHHY, «KieTodHble
KYJIBTYpPbI ¥ KJIOHUpOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.




O6opynoBanue: MyJISDKM TUIOJIOB M KOPHEIUIOJOB JUKHUX (OPM U KyJIbTYPHBIX COPTOB PACTEHHIA,
rep6apuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METO/Ib U JIOCTHXKEHUS CEIEKIUN PACTEHUN U )KMBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIMIO, TJIEMEHHYIO (DepMy, COPTOHCIBITATENILHBIA YY4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1a00OpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA OHOJIOTHS.

[Ipennocelikn BO3HUKHOBEHMSI 3BOJIIOLUOHHON TEOpPUH. OBOJIIOLIMOHHAS TEOpUs U €€ MECTo B
Ouosornu. BriusiHue SBOIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U APYTHX HAYK.

CuzerenbctBa 3BotonuM. llameoHTonornyeckue: MNOCIEAOBATEIbHOCTh IOSIBICHUS BHJIOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, NIepexofHble (hopMbl. buoreorpagudeckue: cXoJICTBO U pasnnuue GpayH u
(b0p MaTepuKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXO/ICTBA U pa3Inuusi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIEC, AHAJIOTMYHBbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYyIsIpHO-
OMOXMMHUYECKHE: CXOJACTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y BCeX
OpraHu3MOB.

OpounroroHHas Teopus Y. J[apeuna. IIpennocsuikn BOZHHKHOBEHHs AApBHUHM3MA. [[BHXKyIME CHIIBI
3BOMIIONMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TPU OTPAaHUYEHHOCTH PECYPCOB,
HeompeAenéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopust 3osronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposostorus. [lomynsus kak equHuIa BUAA U 3BOJIOLUU.

JiBuokymue cuibl (hakTophl) SBOJIOIMH BUJIOB B IpUpoJie. MyTallMOHHBIN MpoLiecc 1 KOMOMHATHUBHAS
M3MEHUYUBOCTb. [lomynsuroHHbIe BOJIHBI U Apeiid reHoB. 301 1 MUTpanus.

EcrectBenHbIil 0TOOP — HanpaBisAOmMuid GaxTop sBoaonun. @opMbl ECTECTBEHHOTO 0TOOpA.

[Ipucrmoco6aeHHOCT, OpPraHU3MOB Kak pe3yabTaT »dBOJIONUU. [IpuMepsl mpucrnocoOseHud y
OpraHu3MoB. ApoMOP(O3bl U UINOAAATITAIIUH.

Bun u BumooOpazoBanne. Kpurepun Buga. OcHoBHBIE (OpMBI BUI000pa3oBaHus: reorpaduyeckoe,
JKOJIOTMYECKOE.

MaxkposBostorusi. @opMbl 3BOJIOLUU: (PUIIETHYECKAs, AUBEPreHTHAs, KOHBEPI'eHTHAs, MapaljiesIbHasl.
HeobpaTtumocTs 3BOJIOLUN.

[IpoucxoxxaeHre OT HECHEIMATU3UPOBAHHBIX MpenkoB. llporpeccupyromas coeruantn3anms.
AnantuBHas paguaius.

JdemoncTpauuu:

[oprpetsl: K. JIunne#, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M. bap, 3. I'ekkenp,
®. Mrwouiep, A. H. Ceeprios.

Tabauiel u  cxembl: «Pa3BuTHe OpraHuyeckoro Mupa Ha 3emiiey», «3apOoAbIIIN MO3BOHOUYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cyiiecTBOBaHUEY», «EcTecTBEeHHBIH 0TOOPY,
«Muoroobpa3ue copToB pacTeHHil», «MHOroobpazue mopo KUBOTHBIX», «llomymsauuny, «MyTannoHHas
U3MEHUYUBOCTBY, «Apomopdo3er», «Mnumoamanrtamuuy, «OOmas pereHepanusy, «JBUWKyIIHe CHIIBI
ooy, «Kaprta-cxema wMapmpyra nyremectBus Y. [lapsunay, «boppba 3a cyiiecTBoBaHHEY,
«[Ipucnocobnennoct  opranu3moBy»,  «['eorpaduueckoe  BHUIOOOpazoBaHUE»,  «IKOJOTHUYECKOE
BHUJI000Pa30BaHUEY.

OO6opynoBaHMe: KOJJIEKIMS HACEKOMBIX C pa3jIMYHbIMH THUIIAMH OKpackH, HAOOp IJIOJOB U CEMSH,
Kosekius «IIpuMepbl 3alUTHBIX MPUCIOCOOJIEHUH Yy >KMBOTHBIX», MOJEIb «OCHOBHbIE HAIPaBICHUS
IBOJIIOLIUNY, 00bEMHAs MOIeNTb «CTpPOEHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIXY.

buoreorpaduueckas kapra mupa, Koyekius «DopMbl COXPaHHOCTH HMCKOIMAEMBIX KMBOTHBIX H
pacTteHuii», Moaenp anmuukanus «llepekpéct xpoMocom», BiaxHbIe Ipenaparsl «Pa3BuTHE HACEKOMOTO»,
«PazButne nArymkmn», Mukponpenapat «/Ipozodpuna» (Hopma, MyTauuu GOpMbl KPbUILEB U OKPACKH TeENa).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JIabopatopHnas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

JIaGopatopHass pabota Ne 2. «Omnucanue HpUCHOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHUTENBHOTO
XapaxkTepay.




Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHBIE€ MPEACTABICHUS O 3apOXKICHMM XKM3HU. HayuHble runore3sl BOZHUKHOBEHUS JKU3HM Ha
3emJie: aOHMOreHe3 U MaHcIepMust. XUMHUYECKas 3BOTIONHA. AOMOTEHHBIN CHHTE3 OPraHu4YeCKUX BEIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPXKACHUE XUMUYECKOM »HBostounuu. HauanbHble 3Tamnsl
ouonornuyeckoit sBosoumu. ['mmoresa PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHUE MPOTOKIETKH. [lepBble KIETKH U UX 3BOJIOLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII JKHUBBIX
OpraHu3MOB.

PazButne xu3nu Ha 3emiie 1o ’paMm U mnepuoaaMm. Karapxei. Apxeiickas ¥ MpPOTEpO30IHCKast 3PHI.
[Taneo3oiickass 9"pa u e TmepUOAbl: KEMOPHICKUN, OpJOBUKCKUHM, CHIYPUHUCKHUH, JI€BOHCKHMH,
KaMEHHOYTOJIBHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHM, MEITOBO.

Kaiino3oiickas spa u €€ nepuoapl: MaJ€OreHOBbI, HEON€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KJIMMaTa U reoJIoTHYecKuX mnpoieccoB. OCHOBHBIE 3TAIbl 3BOIIOLUN PACTUTEIBHOTO
U KMBOTHOrO MHpa. Apomop¢o3bl y pacTeHUH U >KUBOTHBIX. [losiBeHHe, pacuBeT W BbHIMUpPAHUE TPYII
YKUBBIX OPraHU3MOB.

Cucrema OpraHMyYecKoro MHpa Kak OTpa)k€HHe 3BOIONUH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIIbI
OpraHu3MOB.

OBOJIIOLMS YelOBEKa. AHTpPOIOJIOTHUS Kak Hayka. Pa3BuUTHe NpeAcTaBlIeHUH O MPOUCXOKICHUU
yenoBeka. Meroabpl H3ydeHHs] aHTpororeHe3a. CxoicTBa U pa3iuyusl 4YeloBeKa U KUBOTHBIX.
CucremaTiueckoe MoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (dakTopbl) aHTpornoreHesa. HaciencTBeHHass W3MEHUHMBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIuM W BETBU HBOJIOIMU YEJIOBEKA: aBCTPAJONUTEKH, YemoBek ymenblid, YenoBek
npsaMoxo i, Yenosek HeanaepTanbCkuil, YenmoBek pa3zymHbIiil. Haxoqky MCKOMaeMbIX OCTaTKOB, BpeEMs
CYIIIECTBOBaHUS, 00JaCTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHSI.

Yenoseueckue pacbl. OCHOBHBIE OO0JIBIINE PACHI: €BPOIICOH IHAs (eBpa3uiicKas), HErpo-aBCTpaIOuHAs
(’xBaTOpHaNTbHAs ), MOHTOJIOMIHAS (a3HMaTCKO-aMepHKaHCcKasi). YepThl MPUCIIOCOOIEHHOCTH TIPEICTaBUTENICH
YEJI0BEYECKUX pac K YCIOBHIM CyHIeCTBOBaHMs. EquHcTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: ®. Penu, JI. [Tactrep, A. . Onapun, C. Muiep, I'. FOpu, Y. JapBuH.

Tabauibl 1 cxembl: «Bo3uukHoBenue CoJHEUYHON cucTeMbl», «Pa3BUTHE OPraHUYECKOTO MHUPaAy,
«PactutenbHas knetka», «KuBoTHas kiuetka», «lIpokapuornueckas kinerka», «COBpeMEHHas cuUCTEMa
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHMsI 4eJIOBeKa M UeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHelimue aoau», «/lpeBHue moan», «llepble cCOBpeMEHHBIE JII0AN», «Hel0BeuecKre pachi».

O6opynosanue: Mmynsku  «IIpoucxoxienue uenoBeka» (OIOCThI aBCTpANONUTEKA, MUTEKAHTPOTIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CIENKH WJIA M300paK€HUS KAMEHHBIX OpYIH NEpBOOBITHOTO YelOBEKa
(kamMHU-"OTIIIEpBI, pyOUIa, ckpebiia), reoXpoHoJioThYecKas Tabnuia, KoyuieKuus «DPopMbl COXPaHHOCTH
HCKOMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

[Ipaktnueckas pabota No 1. «/3yyeHHe HCKOMAEMbIX OCTATKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIHSIX».

OKcKypcusi  «OBOJIIOLMSL  OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl  OKpPY>KaloIas cpeaa.

OKoJiorusl Kak Hayka. 3aJaud W pPas3Aenbl dKOJOTMH. MeToAbl 3KOJOTMYECKMX HCCIEA0BAHUM.
DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OMTaHMS OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue akropsl. Knaccudukarus sxonornueckux (HakropoB: abuoTuyeckue, OHOTHYECKHE
U aHTpOIOreHHbIe. JlefCTBIE IKOJIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue (akTophl: CBET, TeMmIepaTypa, BiIaxHOCTb. Portomepuoamusm. Ilpucnocobrenus
OpPraHu3MOB K JIeMCTBHIO aOHOTHYECKUX (haKTOPOB. BHOJIOrMUecKrue pUTMBI.

buotnueckue ¢aktopsl. Buuasl OMOTHYECKMX B3aUMOJACHCTBHUI: KOHKYPEHLUS, XHIHHYECTBO,
cumOno3 u ero Qopmbl. IlapasuTusm, Koomepauus, MyTyaau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO,



HaXJCOHMYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HA4YeHHE OWOTHYECKMX  B3aUMOJCUCTBUU IS
CYIIECTBOBAHHSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH mnonyasiuuud. OCHOBHBIE I0Ka3aTead MOMYJSLUN: YHUCIEHHOCTD,
IUIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpAHs. J[MHAMUKA YMCIEHHOCTH MOMYISALHUHA U €€
perynsauus.

JdeMoHcTpanum:

Hoptpetsi: A. I'ymbonbar, K. @. Pynse, O. ['ekkens.

Tabmuuer  u  cxembl: kapta «llpupogusie 30HBI 3emun», «Cpeapl OOWTaHHS OPraHU3MOBY,
«Doronepuogusm», «llonmymannuny, «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH TOMYIAIUUd HH(Y30pHH-
Tyenskny, «[Tumesbie nenmy».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JlaboparopHuas padota Ne 3. «Mopdomnorudeckne 0COOEHHOCTH PACTEHUH M3 Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[IpaxTrueckas padorta Ne 2. «[loc4€T MIOTHOCTH NOMYNIALMNA Pa3HBIX BUJOB PACTEHUID.

Tema 4. Coo01ecTBa U IK0OJOrHYeCKHE CUCTEMBI.

CoobmecTBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuiesast). Buapsl-nomuHanTel. CBsi3u B OHOIIEHO3E.

Okojnoruueckue  cucteMbl  (3kocuctemsbl). [lonatme 00 dKocucteMe U OHMOTeOIEeHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOJIYICHTHI, KOHCYMEHTHI, peayleHTh. Kpyrosopot
BEIIECTB U MOTOK YHEPTHH B dKocucTeMe. Tpodudeckne (MUIIEBbIE) YPOBHH SKOCHCTEMBI. [InmeBbie menu u
cetn. OCHOBHBIE TTOKA3aTEIN YKOCHCTEMBI: OoMacca, IPOAYKIHS. DKOJIOTHICCKUE TTHPAMUIBL: TPOAYKIIUH,
YUCJIICHHOCTH, OnoMacchl. CBOMCTBA HYKOCUCTEM: YCTOMUHNBOCTD, CaMOpeTyJsiiius, pa3Butue. Cykieccus.

[IpuponHbIe SKOCHCTEMBI. DKOCUCTEMBI O3€P U PEK. DKOCUCTEMA XBOWHOTO WM IHUPOKOJIUCTBEHHOTO
neca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOOIKOCHCTeMBL.  buojornueckoe U
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpazue kak (¢daktop ycTOoWYMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panutipl, coctaB u cTpykrypa omocdepsl. JKnuBoe BemecTso
n ero gyHknuu. OcoOeHHOCTH OMOC(epbl Kak TI00abHOM 3KOCHCTEMBbl. J[MHaMHUYecKoe paBHOBECHE W
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE IUKIIBI AJIEMEHTOB (yryiepoja, a3oTa). 30HaJIbHOCTh
onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocdepe 3emiu. AHTpoONoreHHble H3MEHEHHS B Ouochepe. [mobanmbHbIC
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue mnpupoAbl Hu uenoBeuecTBa. CoxpaHeHue OHOpa3HOOOpa3us Kak OCHOBA
ycroiunBoctd  Ouocdeprl. OcHOBa palMOHANBHOTO YIpPABIEHUS MPUPOJHBIMH pecypcamMu U HX
ucnoJib3oBanue. J{oCTiKeHus: OMOIOTHH U OXPaHa MPUPOIbI.

JdemMoHcTpanum:

Hoptpersl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuiel  u  cxeMmsbl: «I[lumeBbie nenu», «buoneHo3: coctaB u  cTpykTypa», «lIpupoansie
coobmectBa», «llemu muTaHus», «IKojOrHUeckas nupamuna», «buocdepa u uenoBek», «IKocucTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro Jjeca», «buoueHo3 BomoéMay, «ATpOLEHO3»,
«[IpumepHbIE aHTPOTIOTEHHBIE BO3/ICHCTBUS Ha MPUPOAY», «BarkHel e HCTOYHUKY 3arps3HeHUs BO3yXa
U TPYHTOBBIX BoA», «llouBa — BakHeWmIas cocraBisitomias Ouocdeprr», «DakTOppl Herpajgalvu MOYBY,
«[TapaukoBeiii 3hdexr», «DPakTopbl PATUOAKTUBHOTO 3arpsi3HeHUs Ouocdeprb», «OOmas cTpykTypa
ouochepsl», «PacmnpocTtpaHeHue xu3Hu B Ouochepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyroropor
yriepoJa B 0uocgepe», «Kpyropopor azora B mpupoie.

Ob6opynoBanue: MoAenb-anIuikanust — «Tunuynele  OMOIEHO3B»,  Tepbapuil  «PacTuTenbHbIE
coolmecTBa», KoJuleknuu «buoreHos», «BpeauTenn BaXHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYpPY,
rep0apuy U KOJUJICKIIUU PACTEHUH U KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM SKOJOTHYECKUM TPYIIaM
onHoro Buna, Kpacnas xuura Poccuiickoit Denepaiinu, u300paKeHUs OXpaHSEMBIX BHUJIOB PACTCHHH W
KUBOTHBIX.




INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

CornacHo ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3yiabTaTaM OCBOCHMSI O0Yy4aroLIUMUCS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3ylIbTaTOB OCBOEHHUS IpenMmera «buosiorus» BbIIEIEHBI CIEAYIOLIUE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaIOIMMHUCA POCCHUICKON TIpa)KJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPENIEICHNI0, HaJTMYhe MOTHBAIMM K OOy4eHHUIO OMOJIOTHH,
LIeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMHM JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPaJWLUN pa3BUTUS OMOJIOTMYECKOrO 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH OOY4YaroIIHXCS
PYKOBOJICTBOBATbCSI B CBOEH JESTENbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CUCTEME
OMOoJI0rMYecKoro oOpa3zoBaHMs, HAJUYME HKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUThH LIENIU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHMs MpenMera «buonorus» AOCTUTaoTCs B €AUHCTBE Yy4eOHOW U
BOCITUTATENILHOM JEsTeNbHOCTH B COOTBETCTBUHM C TPATUIMOHHBIMH POCCUHUCKUMHU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIaMU U HOPMaM U
MOBEACHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMS, CaMOBOCIMTAHUS U CaMOPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UIUU JTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY M MPaBOMOPSIKY, YEIOBEKY Tpyda U
CTapuieMy IOKOJICHHIO, B3aUMHOIO YBa)KEHMsI, OEpEKHOTO0 OTHOIIEHUS K KYIbTYPHOMY HACIEIUI0 H
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKaroUen cpeie.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTO IpeaMera «broorus» NOKHBI OTpaXaTh TOTOBHOCTb
U CHOCOOHOCTh O0y4aroIMXcs PYKOBOJCTBOBAThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3MLMEH JIMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOCKIEHHMH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM ILIEHHOCTSM pPOCCHHCKOrO OOIIeCTBA, PpACIIMPEHUE JKU3HEHHOTO OIblTa M ONbITa
JESTEIBHOCTH B IIPOLIECCE pealn3ali OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOM IESATENBHOCTH, B TOM
4HCJIe B YACTHU:

1) rpasKIaHCKOro BOCHMTAHUS:

C(OPMHPOBAHHOCTb IPAKIAAHCKOM MO3MLMU 00YyYaroLIerocsi Kak akTUBHOI'O M OTBETCTBEHHOT'O WJIEHA
poccuiickoro o0IecTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IPaB ¥ 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBLHOCTH IPU CO3AAHUU y4EOHBIX IMPOEKTOB, PEIICHUU
yueOHBIX U M03HABATENbHbIX 33/]a4, BHIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEEATh COOCTBEHHYIO MO3UIUIO 10 OTHOILEHUIO K SIBJICHUSIM COBPEMEHHOM KHU3HU
H OOBICHATD €€;

YMEHHUE YYUTHIBaTh B CBOMX JECUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOIO B3aMMOAEHCTBUS JIFOJEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAJIbHBIM IIOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS YU€OHBIX, IO3HABATEIbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBAKUTEIHHOI'O OTHOILIEHHS] K MHEHHUIO ONIOHEHTOB MPU OO0CYKJEHUN CIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTh K TYMaHUTapHO! W BOJIOHTEPCKON JESTENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

C(OPMHUPOBAHHOCTh POCCUICKON T'pakJTaHCKOW HAEHTHYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iepe PoauHON, ropIocTH 3a CBOM KpaH, cBOIO PoauHy, CBOU A3BIK U
KYJIBTYPY, IPOIIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHHE K IPUPOJHOMY HACJIEUIO U MaMITHUKAM IPUPOIbl, JOCTKEHUsIM Poccnn B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJAJ POCCHMCKUX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE OHOJIOTHUH,
MOHMMAHU 3HA4YeHHUs OHMOJIOTUM B TMO3HAHMM 3aKOHOB MPUPOJBI, B KU3HH YeJOBEKAa U COBPEMEHHOTO
00I111eCTBA;



ujeiHast yOexKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO W 3ammTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPUCHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSIM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETHYECKOE OTHOIIECHUE K MHPY, BKIIOUYasl 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
cropTa, Tpyza, OOIIECTBEHHBIX OTHOIICHMIA,

MMOHUMAHHUE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHWE MPOSBISATH KadecTBa
TBOPUYECKOM JIMYHOCTH;

5) pusnueckoro BocHUTAHUSI, (POPMHPOBAHUS KYJIBTYPbl 310POBbSi M 3SMOLHMOHAJIBLHOIO
Os1aronosyqusi:

MMOHUMAaHHE U peau3alnsl 3J0pOBOTO U 0€30MMacHOT0 00pa3a KU3HU (3I0POBOE MUTAHKE, COOTIOICHHE
TUTUECHUYECKUX TPABUI M HOPM, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYISIpHAs (U3UYECKast
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

MMOHUMAaHHUE IIEHHOCTH TPAaBUJI HWHIUBUIYaJbHOTO M KOJUICKTHBHOTO O€30MMacHOTO TIOBEIACHHUS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHHE TOCJEACTBUNA U HENPUATHS BPEIHBIX MPUBbIUEK (YMOTpeOJIEHUs alKOTroJisl, HAPKOTHKOB,
KypeHHs1);

6) TpPy10BOr0 BOCIIUTAHHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JIEATEIbHOCTH TEXHOJOTMYECKOW U COLMAIbHOM HaIpaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO 1EATEIbHOCTD;

UMHTEpEC K pa3iuyHbIM cepam mpodeccuoHanbHON NeATeNbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKOUN KYJIBTYphl: MPUOOPETEHHE OMbITa IIAHUPOBAHUS MOCTYNKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI I OKPY>KAIOIIEH Cpeibl;

OCO3HaHHKE TTI00aIBHOrO XapaKTepa SKOJOTHYECKUX Mpo0iieM U MyTel UX pelieHus;

CIIOCOOHOCTh HCIIOJIB30BAaTh MpUOOpEeTaeMble MPH H3YYCHWU OWOJIOTHMHM 3HAHUS U YMEHUS IpHU
pelieHun mpooeM, CBA3aHHBIX ¢ pallMOHAIBLHBIM PUPOIONOIb30BaHUEM (COOI0ICHIE TTPABHII TOBEACHUS
B MPHUpPOJE, HAMpPABJICHHBIX HA COXPAHEHHWE DPABHOBECHUS B DJKOCHCTEMAaX, OXpaHy BHUIOB, JKOCUCTEM,
ounocdepsl);

aKTUBHOE HENpPUITHE JCUCTBUM, NPHUHOCALIMX BpEA OKPYXKAIOMIEH NPUPOJHOM cpene, yMEHHe
MPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTMUECKUE TMOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA H
MpeIoTBPAIATh HX;

HaJU4YUe Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYIbTYPhI, ONbITA JEATEIbHOCTH
9KOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCA UMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM
U COIMAJIbHOW TIPAKTUKE, TOTOBHOCTM K YYAaCTHIO B NPAKTUYECKOM JAESATEIIBHOCTU HSKOJIOTMYECKOU
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO Ha JMAJIOre KYIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;



COBEPIIICHCTBOBAHUE SI3LIKOBOW M YHUTATENBCKOW KYIbTYPHl KaK CPEACTBA B3aMMOJCHCTBUS MEXKIY
JOJIbMU ¥ TIO3HAHUS MUPA;

MOHMMaHHUe crenr(uKy OMOJIOTHH KaK HayKH, OCO3HAHHS €€ posik B (JOPMUPOBAHUH PALTUOHATBHOTO
HAyYHOTO MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO TPEJCTABICHHUS 00 OKPYXKAIOIEM MHpPE KaKk O EIUHCTBE
NPUPOJBI, 4YeJIOBEKa W OOIIecTBAa, B MO3HAHWM TNPUPOJHBIX 3aKOHOMEPHOCTEH W PpEHICHHH NpobieM
COXpaHEeHHUs IPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIS COBPEMEHHOW NMBWIIM3ALMU: OOECHeueHHs HOBOTO
YPOBHS Pa3BUTHsI MEIUIIMHBI, CO3/IaHUE MEPCIICKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX peIlaTh PeCypCHBIC
npoOsieMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MYyTEH BBIXOJA W3 TIIOOATBHBIX JKOJOTUYECKUX HpoOIeM H
o0ecrieyeHns repexoia K yCTOWIMBOMY Pa3BUTHIO, PAIIHOHAILHOMY MCIOJIB30BAHUIO IPHPOTHBIX PECYPCOB
1 (POPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJIOTMYCCKUX 3HAHWH B IEJISX IMOBBIINICHUS OOIIEH KYJIBTYpHI,
€CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTaBHON 4acTh (PyHKIMOHAIFHOW IPaMOTHOCTH O0YYarOIIMXCS,
dhopmMupyeMoi Ipu U3y4eHUU OMOJIOTHH;

MOHWMaHHUE CYITHOCTH METOJIOB IO3HAHMS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BATh IOJlydaeMble 3HAHHUSA JUISI aHauM3a M OOBSICHEHHS SBJICHUH OKPYXAIOIMIEr0 MHUpa H
MIPOUCXOIIINX B HEM U3MEHEHUH, YMEHHUE JIenaTh 000CHOBAaHHBIE 3aKIIOYCHHS HA OCHOBE HAyYHBIX (haKTOB
Y UMEIOINXCS JTAHHBIX C TEJIBIO MMOTYUYCHHUS JOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTh CaMOCTOSITENTIFHO HCIIOJIB30BaTh OWOJIOTHUECKUE 3HAHWS U PEHIeHHs NpoOjeM B
PEATbHBIX KU3HEHHBIX CHTYAIIHSIX;

OCO3HAaHHWE [EHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO H
HCCIIeIOBATEIIbCKYIO ACITeILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY
MTOJTYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMH IMTOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro npeaMera «bruosorus» BKIIOYAIOT: 3HaYUMBbIe IS
(hopMUPOBaHUS MHUPOBO33PEHUST OOYUAOIIMXCS MEKIUCIHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHaydIHbIS
MOHATHS, OTpaXKarollMe IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M cHeupuKy METOJOB MO3HAHMS,
HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJIEHUE, MTPOLIECC, CUCTEMA, HayYHBIN (akT,
NPUHINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCleoBaHue, HaOII0AeHUe, W3MEpEeHue,
SKCIEPUMEHT M [JpPYruxX), yHUBEpcallbHble YyueOHbIe AeWCTBUA (TIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecrneunBaomue (opMupoBaHue (QYHKIIMOHAIBHON TIpPaMOTHOCTH U COIMAJILHOM
KOMITIETEHIINH oOyuaromuxcs, CIIOCOOHOCTh oOyyaromxcs UCII0JIb30BAaTh OCBOCHHBIE
MEXJAUCUUIIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U  YHHUBEpcalbHble YyueOHbIE JEeHCTBUS B
M03HABATEIbHON M COI[UAIbHOM MPaKTUKE.

MetanpeaMeTHble pe3ylbTaThl OCBOCHUS MPOrpaMMBbl CpelHero obmero oOpa3oBaHHsS JOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATEH M aKTYAIU3UPOBATH IPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh MPH OCBOGHWU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUs (aHanM3a, CHHTE3a,
CpaBHEHHUs, Kiaccudukanuu, oO0OIIeHHs), PACKPBhIBaTh CMBICI OHOJOTHYECKUX TOHSITHH (BBIACIATH HX
XapaKTepHble MPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMHU MOHSATUSIMH);

OTIpEIeNIATh 1LIeTH JCSITeNFHOCTH, 3a/laBas MapaMeTpbl U KPUTEPHH HMX JIOCTHKEHHUS, COOTHOCUTh
PE3yNbTaThl JEATEILHOCTH C MOCTABIEHHBIMHU EJISAMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00bSICHEHUs (DAaKTOB U SBJICHUI KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKUE pacCykAeHUS (MHAYKTUBHBIC, MACIyKTHBHBIC, MO aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH ¥ MMPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBOBI U 3aKIIOUCHNUS,

MIPUMEHSITh CXEMHO-MOJETBHBIE CPEACTBA JUISl IPEACTABICHUS CYIIECTBEHHBIX CBS3E€HM M OTHOIIECHUI B
M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUN PA3HOTO POJA, BBISBICHHBIX B Pa3UYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUTAH peIHICHUS NPOOIEMBI C Y4E€TOM aHaIW3a WMEIOUIUXCS MAaTepHAbHBIX U
HEMaTepHUaTbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBBI B AEATEIHHOCTb, OIICHMBATh COOTBETCTBUE PE3YJIbTATOB IIENSIM, OIICHUBATH
PUCKH TIOCTIEACTBUIA ESTENLHOCTH,



KOOPJIMHUPOBATH M BBHITIONHATH padOTy B YCIOBUSX PEAIbHOTO, BUPTYaTbHOTO M KOMOHMHHPOBAHHOTO
B3aHUMOJICHCTBUS,

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbBIe HCCIEI0BATEbCKHE IEHCTBUS:

BII/ICTh HABBIKAMH Y4EOHO-UCCIICIOBATEICKON U TIPOCKTHOM JEATEIHHOCTH, HABBIKAMU pa3peIICHUs
mpo0eM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY TIOMCKY METOJOB PEIICHUS MPAKTUICCKHX
3a/1a4, MPUMEHEHHUIO PA3JIMYHBIX METOJIOB TIO3HAHUS;

WCI0JIb30BaTh PA3IMYHBIC BHUJIBI JCATEILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €T0 MHTEPIPETAIIHH,
MpeoOpa3oBaHUI0 M TIPUMEHEHUIO B YYEOHBIX CHUTYyallMsAX, B TOM YHCJIC TPU CO3JAAHUHM YUEOHBIX U
COIMAJILHBIX MPOCKTOB;

(hopMHPOBATH HAYYHBIN THIT MBIIIICHUS, BIIAJICTh HAYIHOH TEPMHUHOJIOTUEH, KITFOUEBBIMU ITOHSATUSIMHI
¥ METOJIaMU;

CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATEIILHOW JIEATSIBHOCTH M KU3HEHHBIX
CUTYaITUsIX;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTYyaJIM3UPOBATh 3a1ady, BBIBUTATh THIIOTE3y €&
pelIeHHs, HAXOJWTh apPryMEHTHI JUISl JIOKA3aTelIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMmeTphl U
KPUTEPHUHU PEIICHUS;

aHAJIM3WPOBATh TIOJNYYCHHBIE B XOJ€ PEUICHHS 3aJa4d PE3yIbTaThl, KPUTUYECKU OIICHUBATH WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIIECTBIIATh  IICJICHANIPABIICHHBIM TIOMCK TIEpEeHOCa CPEJICTB M CIOCOOOB  JCHWCTBHS B
poheCcCHOHANBHYIO CPENY;

YMETh MIEPEHOCHUTh 3HAHUS B TIO3HABATEIBHYIO M MIPAKTHICCKYIO 00JIACTH KU3HEICATEITbHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIACTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpellaraTh OpPUTMHAJIbHBIE MOIXOAbI M PEUICHHS, CTaBUTh NMPOOIEeMbl U
3aJ1auu, JOIyCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3MYHBIX HMCTOYHMKAX HHPOpMaImu (TEKCTe y4eOHOTO MOCOOHs, Hay4dHO-
MOMYJISIPHOM JUTEepaTrype, OMOJOTMYECKUX CIIOBapsX M CHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax IJaHHBIX, B
WnuTepHere), aHanu3upoBaTh HHQOPMALMIO Pa3IMYHBIX BUAOB M (OpPM MpencTaBiIeHUs, KPUTHUECKU
OIICHHUBAThH €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMynupOBaTh 3aMpOChl U MPUMEHATH Pa3IMYHbIe METOJIBI IPHU MOUCKE U OTOOpEe OMOJIOrHYecKOn
uHpopmalry, He0OX0AUMOM /7Sl BBITIOTHEHUS Y4EOHBIX 3a/1a4;

npruoopeTaTh OMBIT  WCMOJBb30BaHUS  HHYOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANbHYI (OpMY MpelIcTaBiIeHUs OHOJOrHYeckord HHpopManuu
(cxembl, TpaduKy, AHArpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCII0JIb30BAaTh HAYUYHBIM SI3bIK B KadecTBE CpeACTBAa Mpu paboTe ¢ Ouosorumueckoil mHpopmaiueii:
MPUMEHATh XUMUYECKUE, (PU3MUECKHe U MaTeMaTH4eCKHe 3HAKU M CHUMBOJBL, (OpMyibl, abOpeBuaTypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BIIQJIETh HABBIKAMHU pACIO3HABAaHUS U 3alIUThl WHGOpManuu, HHPOPMAIMOHHON Oe30macHOCTH
JTUYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

1) o6enue:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KWM3HM, aKTHBHO Y4YacCTBOBAaTh B JHAJOTe WU
JMCKYCCUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CY)KJICHUS
OTHOCHUTENILHO BBITIONHEHHS MpeajaraeMoil 3ajaud, yYUTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH TMO3UIIUHN
JIPYTUX YYACTHUKOB JTMAJIOTa UM TUCKYCCHUH);

pacmo3HaBaTh HeBepOajdbHBIE CpEeACTBA OOIICHHS, MOHUMATh 3HAYEHHE COLMATIBHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYAIlHi, YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPErOBOPHI;

BIIAJIETh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aUMO/ICHCTBHS, MOHUMATh HAMEPEHUS IPYTHX JIIOJICH,
MPOSIBIIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOU Qopme (HOpMyTupoBaTh CBOU
BO3paKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:



MOHMMATh M MCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJTbHOW pabOThI MPH peIIeHUH
Oouosornyeckoil  mpoOieMbl, OOOCHOBBIBAaTH  HEOOXOJMMOCTh  IMPHUMEHEHHs  TPYIIOBBIX  (GopM
B3aMMO/ICHCTBHYS IIPH PELICHUN Y4eOHOU 3a1a4H;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBHIA C y4€TOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
KaKJI0TO WIEHA KOJJIEKTUBA;

NPUHAMATh IEJIM COBMECTHOM AEATENbHOCTH, OPraHU30BBIBATh M KOOPAWHUPOBATH ACHCTBUS IO €€
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ y4ETOM MHEHHUM y4aCTHUKOB, 00CYKJaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa M KaXKIOrO yJyacTHHMKAa KOMaHIbl B OOIIMH pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeUlarath HOBBIE MPOEKTHI, OLIEHUBATh HJIEH C IMO3UIIUN HOBH3HBI, OPUTHHAILHOCTH, IPAKTUIECKOM
3HAaYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TMOBEJICHHE B PA3IHYHBIX CHUTYAIMsIX, TPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OsJiaieHne YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBHAMU:

1) camoopranuzanus:

WCTIOJIb30BaTh OWOJIOTHUECKUE 3HAHWS U BBISIBICHHS NMPOOJIEM W HMX PEIIeHHs B JKU3HEHHBIX M
y4eOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHHWH IEJIEBbIC M CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHUSX
Y TIOCTYTIKaX MO OTHOLIEHUIO K KUBOU MPHUPOJIE, CBOEMY 370POBBIO U 3J0POBbIO OKPYKAIOIIHX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MO3HABATEIbHYIO AESITEIbHOCTb, BBISBIATH MPOOJIEMbI, CTaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 334U B 00pa30BaTeIbHON JESTENbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTaBJISATh IUJIaH pEUIeHHs NpoOJieMbl C YYETOM MMEIOIIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclupATh PaMKH y4eOHOTO IpeJMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUH;

Jie71aTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOM 3pYyIUIMM B pa3HbIX 00NACTAX 3HAHUI,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
pe3yabTaTOB LEIAM;

BJIa/IleTh HAaBbIKAMM [I03HABaTEJIbHON peduieKCHH Kak OCO3HAHMS COBEpIIAeMbIX JCHCTBUH H
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, UCIOJIB30BaTh NPUEMBI pedIeKCHH IJI OLEHKU
CUTYalluH, BBIOOpa BEPHOTO pEILICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHMIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX IPU aHAJIU3€ Pe3yJIbTaTOB JEATEIbHOCTH;

3) npunsiTHe cedsi M APYrux:

IIPUHUMATh ce0s, IOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYroro YeloBeKa.

INPEJMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO mo 6uosioruu Ha 6a30BOM YpOBHE BKIIIOUYAIOT
cneunpuyeckue a1 yueOHoro npeaMera «buosorus» HayuHble 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUN 1O
OCBOEHHUIO, UHTEpIpeTaluu
U NpeoOpa30BaHMIO 3HAHUM, BUJIbI AEATEIBHOCTHU 0 MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HaHUH B
Pa3NUYHBIX YUEOHBIX CUTYAIUsX, a TAKXKE B PeabHbIX KU3HEHHBIX CUTYallUAX, CBI3aHHBIX C Ouosorueil. B
porpamMme mpeMeTHbIE Pe3yJIbTaThl MPEACTABIEHBI M0 roJjaM 00ydeHHsI.

[IpenmerHsie pe3ynbTaThl OCBOGHHMA YyueOHOro mpeamera «buonorusi» ¢ 10 Knacce NOTKHBI
OTpaxkarTb:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUM B CHCTEME HAyYHOT'O 3HAHHUS €CTECTBEHHBIX
HayK, B (pOpMUPOBaHHH COBPEMEHHOH €CTECTBEHHO-HayYHOW KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS, O



BKJIAJIC POCCHMCKMX M 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATLHON
IPaMOTHOCTH Y€JIOBEKA JJIsl pELICHUSI )KU3HEHHBIX 33/1a4;

YMEHHUE PAaCKpHIBATh COJEpKaHNE OMOJIOTUYECKUX TEPMHHOB M MOHSATHH: JKU3HB, KIETKA, OPraHu3M,
MeTabomu3M (0OMEH BeHIeCTB M MPEBpallleHHe DSHEPru), TOMeocTa3 (caMOoperyisius), YpOBHEBas
OpraHM3alys JKUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHUE (PENPOIYKIHs), HACIEICTBEHHOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE;

yYMEHHE HU3Jaratb OMOJIOTMYECKUE TEeOpuu (KJIETOYHAs, XpOMOCOMHAas, MYTAl[MOHHAs, LIEHTpaJIbHas
JorMa MOJIeKyaspHOW Ouonoruu), 3akoHsl (I'. Mengens, T. Moprana, H. U. BaBunoBa) u yuyenus (o
LEHTPax MHOroo0pa3us U MPOUCXOXKICHUs KyIbTypHbIX pacteHuil H. V. BaBuiioBa), onpenensiTe rpaHuLibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJAJETh METOJaMH HAyYHOTO TO3HAaHUS B OHMOJIOTMH: HAONIOEHWE W OMNHCAHUE >KUBBIX
CHCTEM, IIPOLIECCOB U SIBIEHUMN, OpraHU3alus U NpOBEJCHHE OMOJOrHYECKOr0 SKCIIEPUMEHTA, BbIABUKEHUE
TUIOTE3bI, BBISBIEHHE 3aBUCUMOCTH MEXAY HCCIENyeMbIMU BEJIMYUHAMHU, OOBSICHEHHME IOJIyYE€HHBIX
pe3yJIbTaTOB, HMCIOJb30BAaHHBIX HAy4YHBIX TOHATUH, TEOpUH W 3aKOHOB, YMEHME J€laTh BBIBOJbBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KIETOK MPOKAPUOT U  DYKAPHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB U
MIPEBPALLIEHUS SHEPTUU B KJIETKE, (POTOCUHTE3A, IUIACTUYECKOTO U IHEPreTUYECKOro 0OMEeHa, XeMOCHHTE3a,
MHUTO3a, M€H03a, OIJIOJOTBOPEHHU S, PAa3MHOKEHNUS, MHAWBHIyaIbHOTO Pa3BUTHsI OpraH3Ma (OHTOTEHE3);

YMEHHE NMPUMEHSAThH NOJydeHHbIE 3HAHUS ISl 00bSICHEHUsI OMOJIOTHYECKHUX MTPOLIECCOB U SIBICHUH, IS
MPUHATHS TPAKTHUECKUX PEIIEHUN B MOBCEIHEBHOM HU3HU C I11eJIbl0 o0ecrieueHus: 0e30MacHOCTU CBOETo
3/I0POBbSI U 3/I0POBbsI OKPY)KAIOIIUX JIOEH, COOMIOAEHUSI HOPM T'PaMOTHOTO MOBEJICHHS B OKpY)Karomlen
MIPUPOHOM cpejie, MOHMMaHHEe HEOOXOJMMOCTH HCIIOJIb30BaHUS JOCTHKEHUN COBPEMEHHOI OuoJIoTHH U
OMOTEXHOJOT UM I pallMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh d3JeMEHTapHble T'€HETHYECKHE 3aJayd Ha MOHO- M AWTMOpPUIHOE CKpELUMBaHUE,
CIICTUIEHHOE HacJIeJOBaHHE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS JUIsl TpeAcKa3aHUs
HaCJIeOBaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBITIOHATH JIA0OPATOPHBIE W TPAKTUYECKHE padOTHI, COOMIOMATh MpaBuja MpU padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M WHTEPIPETHUPOBATH MHPOPMAINIO OMOJOTUYECKOTO COAEp KaHHUS,
BKJIIOUAIONIYIO TICEB/IOHAYYHbIE 3HAHUSA W3 Pa3IMYHBIX MCTOYHUKOB (CpeicTBa MaccoBOW uHGopMauw,
HAy4YHO-TIOMYJISIPHBIE MaTepuajbl), ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEeIOBaHUNH B OHUOJIOTHH,
MeJUINHE, OMOTEXHOIOTHH;

yYMEHHE CO37aBaThb COOCTBEHHBbIE NMHCbMEHHbBIE M YCTHBIE COOOIIeHHs, 0000mass OHOIOrHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmnapaTr OUOJIOTHH.

[IpenmeTrHbie pe3ynpTaThl OCBOE€HHsS yudeOHoro mnpeamera «buomnorus» ¢ 11 knacce NOTKHBI
OTpPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OHOJIOTMH B CHCTEME HAay4yHOTO 3HAHHWS €CTECTBEHHBIX
HayK, B (POPMHUPOBAHUH COBPEMEHHOIN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O
BKJIaJIE POCCHMCKMX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATHHOM
rPAaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBATh COJIEpKaHue OMOJOTMYECKUX TEPMUHOB M MOHSATUIN: BUJ, TOMYMALUsS, TeHO(OH I,
9BOJIIOLUS, JBUXKYIIHE CHIIbI ((PAKTOPBI) SBOJIIOLUH, MPUCIIOCOOIEHHOCTh OPraHU3MOB, BUJI000pa30BaHue,
9KOJIOTHYECKHEe (aKTOpbl, D3KOCHCTEMA, MPOIYLEHThl, KOHCYMEHTbI, pEAyLEeHThl, IeNu MHUTaHUs,
9KOJIOTHYECKasi MUpamMuia, OMoreoreHos, ouocdepa;

yMEHHE H3Jlarath OuoJiorHuecKkue Teopuu (dBoironoHHass Teopuss Y. JlapBuHA, CHHTeTHYecKas
TEOpHUsl SBOJIIOLMM), 3aKOHbI W 3aKOHOMEpPHOCTH (3aposslmieBoro cxonactBa K. M. bapa, udepenoBanus
TJIaBHBIX HampaBieHuidd u mytei sBomroruu A. H. CeseprioBa, yuenusi o 6uocdepe B. U. BepHanackoro),
ONpEeNeNATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJAaMH HAy4yHOr'O IMO3HAaHMsA B OMOJOrMM: HAONMIOAEHWE U OINUCAHHME XHUBBIX
CHCTEM, MPOLECCOB U SIBICHHUM, OpraHu3anus U NpoBeJAeHUEe OMOIOTHYECKOTO SKCIIEPUM EHTA, BhIIBH)KEHUE
TUIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH MEXIYy MCCIEIyeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJyYEeHHBIX
pe3ylnbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHE JeNaTh BBIBOABI Ha
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;



YMEHUE BBIJCTATH CYIECTBEHHBIC TPU3HAKU CTPOCHHS OMOJIOTMYECKHX 0OBEKTOB: BUAOB, MOMYJISALUH,
MPOJIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOIIEHO30B U D3KOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:
HACJIC/ICTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, NEHCTBUS HKOJOTHYECKUX (PAaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B
HKOCHUCTEMAaX, aHTPOIOTCHHBIX M3MEHEHUH B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB H
OMOTeOXMMHUYECKUX IIUKIIOB B Orocdepe;

YMEHHE IPUMEHSTD MOJTyYCHHbIC 3HAHUS ISl OOBSICHEHHSI OMOJIOTUIECKUX MPOIECCOB U SBJICHUH, IS
MPUHATUS TPAKTUYECKUX PEHICHUH B TOBCEIHEBHOW JKM3HU C LENBIO 00ecredeHns: 0e301MacHOCTH CBOETO
3JI0POBBSI U 3/I0POBBSI OKPYKAIOMIMX JIFO/ICH, COOIIONEHUSI HOPM IPaMOTHOTO MOBEICHHS B OKPYKAIOIICH
MPUPOJHON cpejie, MOHMMaHNe HEOOXOIMMOCTH MCIIOIB30BAHUS JTOCTHKEHUN COBPEMEHHON OMOJIOTHH ISt
PaMOHATFHOTO PUPOIOTIOIB30BAHNUS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJOTMYECKHE 3aJadd, COCTaBJIATH CXEMBI NEPEHOCA BEIIECTB U
SHEpPruM B KocHucTeMax (Lenu MUTaHus);

YMEHHE BBINOJIHATH J1a0OpaTOpHBIE W MpaKTUYECKue paldoThl, cOONMIOaTh MpaBuia MpU paboTe C
y4eOHBIM U Ja0OpaTOPHBIM 000PYIOBaAHUEM;

YMEHHE KPUTHYECKH OLEHWBATH M WHTEPIPETHUPOBATh MHPOPMALUIO OMOJIOTHUECKOTO COJEpKAHU,
BKITIOYAOIIYIO TICEBJOHAYYHbIC 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CpEICTBA MAacCOBOW WH(OpMAINH,
HAYYHO-TIOMYJISIPHBIE MaTepPHaJIbl), pACCMaTPHUBATh II00aTBHBIE SKOJIOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH,
(hopMHpOBAThH MO0 OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIIEHHs, 0000IIas OHOIOTHYECKYIO
WHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJB30BATh MOHATHIHBIN armapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

Tema/paznen

KoanyecrBo yacos

HUcnoabizoBanue JOP, [IOP

1

buonorus kak Hayka

3

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

JKuBrlie cucTteMbl U UX
Opra"u3amus

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https:/fipi.ru

XHUMUYECKUH COCTaB U CTPOCHUE
KIIETKU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

H(PISHCI[CHTGJ'IBHOCTB KIICTKHU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

Pazmuoxenue u
VHIMBUIyaJIbHOE Pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

HaCJ'IC,Z[CTBeHHOCTB n
HU3MCHYUBOCTb OpraHrM3MOB

https://m.edso0.ru
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

Cenexkmust opranu3mMoB. OCHOBBI | 3
OMOTEXHOJIOTHH

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

HUroro: 34 yaca

11 KIIACC

Tema/paznen

KommnuecrBo yacoB | UcnoabzoBanue S0P, IOP

OBOIIOMMOHHASA OUOJIOTHS

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIe

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

OpranusMsl 1 OKpyXKarolas cpea

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

COO6H.[€CTB3 1 3KOJIOTMYCCKHUEC CUCTCMBI

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

Hroro: 34 yaca



https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

I[aTa MPpOBEACHUSA

Ne Tema ypoka A baxT
Pasnen 1. buoJsiorus kak Hayka (3 1)

1 buonorus B cucreme Hayk

2 | CrapToBas qHarHOCTHKA

3 AHaJIU3 CTapTOBOW TUATHOCTUKU. METOIbl TO3HAHUS KUBOU
npupoabl. [Ipaktuueckas padora Ne 1 «Mcnonb3oBanue
Pa3IMYHBIX METOJIOB TIPY U3YYECHUU OMOJIOTUICCKHX 0OBEKTOBY
Pasnen 2. ’)KuBble cucrembl u ux opranusanus (1 4)

4 | bUOJOTHYECKHE CUCTEMBI, MPOIECCHl U UX U3YYCHHUE
Pazjnen 3. Xumudecknii coctaB M cTpoeHne KJIETKH (7 1)

5 XHUMUYECKUHN COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COJIN

6 | benku. CocTaB u cTpoeHHE OCITKOB

7 depmeHTH — OHoJIoTHYeCcKre Katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yueHue kaTaluTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mprMepe aMuIIa3bl WM KaTajaasbl)y»

8 Vraesonsl. JInnmasl

9 | HyxienHoBbIe KUCITOTHL. AT®

10 | Uctopus u metoap! m3ydeHus kietku. Kinerounas reopus. Kiretka
KaK IeJI0CTHAS JKUBAsi CUCTEMA

11 | Crpoenue sykapuotudeckoil kierku. Jlabopartopnas padora Ne 2
«3yueHne cTpoeHUs KIIETOK pacTEHU, dKUBOTHBIX, TPHOOB U
OakTepuil o1 MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpEnapaTax U ux
OTIHICAHUEY
Paznen 4. ’KuzHeaessTeJbHOCTh KJIeTKHU (3 1)

12 | OOmeH BerecTB WM MeTad0JIN3M

13 | ®orocuHTe3. XEMOCHHTE3

14 | DHepreTuueckuii oOMeH
Pa3znen 5. Pa3MmHoOkeHUe 1 MHAMBHAYAJIbHOE PA3BUTHE
opraiusmos (8 1)

15 | XXu3HeHHbBINH UK KIIeTKU. Jlenenue KieTku. MuTo3.
JlaGopaTtopnas pabora Ne 3 «HaOmroneHne MuTo3a B KJIIETKaX
KOHYMKa KOPEeIIKa JIyKa Ha TOTOBBIX MUKpOTpEenapaTax»

16 | buocunTes OGenka. Peakiyst MaTpUYHOTO CHHTE3a

17 | Tpaucnsaus — OnocuHTE3 OenKa

18 | Heknerounsle (hOpMbI )KU3HU — BUPYCHI

19 | ®opmbl pa3MHOKEHHUSI OPTaHU3MOB

20 | Meiio3

21 | O6pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK. OIIOA0TBOPEHHE.
JlaboparopHas pabota Ne 4 «/3yueHne cTpOCHHUSI TOJIOBBIX KIETOK
Ha TOTOBBIX MUKpPOTIpENapaTax»

22 | UnguBuayanbHOE pa3BUTHE OPraHU3MOB
Pa3nes 6. HaciencrBeHHOCTh M MI3MEHYMBOCTH OPraHu3MoB (9
1)

23 | 'eHeTnKa — HayKa O HACJIEJICTBEHHOCTH U N3MEHUYHNBOCTH

24 | 3aKOHOMEPHOCTH HAcIe0BaHUs IPU3HAKOB. MOHOTHOpUAHOE
CKpEIIMBaHUE

25 | lurubpugHoe CKpemuBaHue. 3aKOH HE3aBHCUMOTO HaCleOBaHUS
MIPU3HAKOB

26 | CuemneHHOE HaclieJJoOBaHHEe MpU3HAKOB. JlabopaTopHast paboTta No

5 «M3ydeHue pe3yabTaToB MOHOTHOPHIHOTO U TUTUOPUIHOTO




CKpEIIMBAaHUA y AP030(UIIBI HA TOTOBBIX MUKPOIIPENapaTax»

27 | I'eneruka noja. HacnenoBaHue Npu3HAKOB, CIEIUICHHBIX C TIOJIOM

28 | U3menunBocTh. HeHnacencTBeHHas M3MEHYMBOCTh. JlJaboparopHas
pabota Ne 6. U3yuenne MoaupUKaIIMIOHHON H3MEHUYNBOCTH,
MOCTPOEHNE BAPUALMOHHOIO psiia U BApUALIMOHHOW KPUBOID)

29 | HacnencrBeHHas m3MEeHYHBOCTh. JlabopaTopHas pabota Ne 7.
«AHAIM3 MyTauil y 1po30(QWIbl Ha TOTOBBIX MHKPOTIPENapaTax»

30 | I'enernka 4yeaoBeKa

31 | UrtoroBas KOHTpOJIbHAS paboTa
Paznen 7. Cenexuus opranusmon. OcHoBbI OMoTexHoJ0THH (3
1)

32 | AHanu3 UTOTOBOM KOHTPOJIBHOU paboThl. Cenekuus Kak HayKa
rpolecc

33 | MeTo/pl U TOCTHIKEHUS CETICKITMH PACTEHHIA W )KHUBOTHBIX

34 | BHOTEeXHOJIOTHS KaK OTPACib MPOU3BOICTBA

Hroro: 34 yaca

11 KJIACC

e Tema ypoka JlaTa npoBeneHus

IU1aH daxr

Pasznea 1. JBosonuonnas o6mosorus (10 1)

1 | DBomronms ¥ METOIbI €€ H3y9IeHUs

2 Ucropust pazButus npeactaBiaeHuii 00 SBOTIONNN

3 | CrapToBasi TMarHOCTHKA

4 AHaJIU3 CTapTOBOM AMATHOCTUKUA. MUKPOIBOITIOLIMS

5 | [lomymsiuust kak seMeHTapHas eJUHHUIA BUIA U BOJIOLUH.
JlabopaTtopHnas pabora Ne 1 «CpaBHEHHME BUOB TI0
MOP(OJIOrHIECKOMY KPUTEPUIO»

6 JIBmxymue cuitbl (37eMeHTapHbIe (PaKTOPHI) SBOJIIONUN

7 EcrectBennsiit 0TO0p 1 €ro GopMbl

8 | Pe3ynbrarhl 3BOIIONUU: TPUCTIOCOOIEHHOCTh OPTraHU3MOB U
BH1000pazoBanue. Jlaboparopras padora Ne 2 «Onucanue
MIPUCIIOCOOJIEHHOCTH OpraHnu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

9 | HanpaBnieHusi U myTH MaKpO3BOJIIOLIUH

10 | HeoOpaTuMoOCTh 3BOJIOIIMH
Pa3znesn 2. Bo3HukHOBeHUE W pa3BuTHe KU3HU HA 3emiie (9 4)

11 | Uctopus xu3Hu Ha 3emiie U MEeToIbl €€ n3ydeHus. [ umoressl
MIPOUCXOXKICHUS KU3HU Ha 3emiie

12 | Pa3zButue u3HU Ha 3eMIIe TIO 9paM U NepUoAaM

13 | OcHOBHBIE 3TaIlbI BOIIOIMH PACTUTEIHLHOTO U dKUBOTHOTO MUPA.
[IpakTueckas paborta Ne 1 «/3ydueHne HCKOMAeMBbIX OCTaTKOB
pacCTeHMI U KUBOTHBIX B KOJUIEKIIUIX)

14 | CoBpemeHHas cucTeMa OpraHn4eckoro Mupa

15 | DBomtoius yenoBeka (aHTPOIMOTEHe3)

16 | JBmwxymuue cuisl (pakTophl) aHTPOIIOTEHE3a

17 | OcHOBHBIE CTAANUU HBOJIOIMH YETIOBEKA

18 | YenoBeueckue packl ¥ NPUPOAHBIE aJalTAllMK YEJIOBEKA

19 | O606menue no reme «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emiien
Pa3nes 3. Oprannsmbl M OKpy»kawomas cpeaa (5 4)

20 | DkoJiorus Kak HayKa

21 | Cpenapl 0OMTaHUS U 9KOJIOTHYECKUE (HaKTOPBI

22 | Abuotuueckue ¢paxtopsl. JlJabopaTopHas padora Ne 3.

«Mopdonoruueckne 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT




oOutanusy. Jlaboparopnas pabota Ne 4. «BiusiHue cBera Ha pocT
Y pPa3BUTHE YEPEHKOB KOJICYCa»

23 | buotnueckue GakTopsl

24 | DKOJIOTUYECKUE XapaKTePUCTHKH MOMynauuu. [IpakTruueckast
pabota Ne 2 «IToacuéT NMIOTHOCTH MOMYISINI pa3HBIX BHJIOB
pacTeHuin»
Pa3znen 4. CooduiecTBa u YKoJIornyeckne cucrempl (10 1)

25 | CoobmiecTBa OpraHu3MOB — OHOIIEHO3

26 | DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

27 | OcHOBHBIE MTOKA3aTEIN IKOCUCTEMBI. DKOJIOTHYECKHE TUPAMUJIBI.
CaoiictBa 3xocucteM. Cykieccus

28 | [IpupoaHbIe SKOCHUCTEMBI

29 | AHTPOTIOTEHHBIC YKOCUCTEMBI

30 | buocdepa — riodampHas SKOCHCTEMa 3eMITH

31 | 3aKkOHOMEPHOCTH CYIIECTBOBAaHUs OMOChepsI

32 | YenoseuecTBO B Onocdepe 3emiu

33 | UroroBast KOHTpOJIbHAS paboTa

34 | AHanu3 UTOTOBOM KOHTPOJIBHOU paboTel. CocylecTBOBaHNE

IIPUPOJIBI M YEIOBEYECTBA

Hrtoro: 34 uaca




