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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 — OBJIAQJICHUE 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 pa3INYHbIX )KU3HEHHBIX MPOOJIEM.

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. XUMHUYECKHE JJIEMEHTBI: MaKpOIJIEMEHTBI, MUKPOJJIEMEHTH. Bona 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.

Jlununper: 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 xwuBas 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 kietku: 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 — perynsTopHblii eHTp 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 HEXKHUBOM mpuponae», «Pacnpenenenue
XMUMMUYECKUX JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsl: «llepuonuveckass Tabnua XUMHUYECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYIBI
BOJb», «bmocuHTEe3 Oenmka», «CrTpoeHne MoJiekylbl Oenka», «CtpoeHme QepMeHTa», «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 paborta Ne 1. «M3ydeHue 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 (TJTACTUYSCKUN OOMEH) W JIUCCUMMIISIINS
(’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
MIPEBPAIICHUH SHEPTUU 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. XeMOCHUHTE3UpPYoIIe OaKkTepun. 3HaYeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepreTuyeckuii 0OMeH B KieTke. PaciienieHre BeniecTs, BbIICICHUE U aKKYMYJIUPOBAHUE SHEPTUU
B KJIETKE. DTarlbl 3Heprerudyeckoro oomena. I'mukonus. bpoxenue u ero Buasl. KuciaoponHoe okucieHnue,
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 — MatpuuHblii cute3 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. bone3nu pacteHuid, >KUBOTHBIX H
4eJloBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHnonedunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOpaTHast TpaHCKpWINIHMs, peBepTraza W wuHTerpaza. IIpodunaktuka pacmpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

Hoptperst: 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 KU3HEHHBIH UK BHpYca
CIINa, 6akrepuodara», «Permukarus JJHK».

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




Tema 5. PazMHoOkkeHNe 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. /IUNMIOUIHBIN W TamIOUIHBIA XPOMOCOMHBIE HAO0OpHL. XpoMaTuiasl. 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.

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecroyoe U MoJjoBoe. Bupl 6ecronoro pa3MHOKEHHUS: JeJICHHIE
HAJBOE, IIOYKOBAHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEr€TATUBHOE PA3MHOXKECHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIIUH.

[TonoBoe pazMHOXKEHUE, €T0 OTJIMYUS OT OECHOJIOroO.

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 TMOJOBBIX KIETOK — TaMmMeT (CIepMaTo30uf, SIMIICKIeTKa) —
criepMarorese3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK M CrepMaro3ouaoB. OII0OJ0TBOPEHUE.
[TapTenorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHalIbHOE pa3BUTHE (dMOpUOTEHEe3). Tarlbl
SMOpPHOHAIBHOTO Pa3BUTUS Yy TO3BOHOYHBIX JKUBOTHBIX: JApOOJEHHE, TacTpyJsilus, OPraHoOTeHE3.
[TocTamOproHanbHOE pazBuTHe. THUIBI TOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

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

JdemoHncTpauunu:

Tabmuibl u cxeMbl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OTUIOJJOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXKEHUE pAaCTCHUIY, «JleneHue kieTku 6akrepuit», «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, MUKponpenapatbl «CriepMaTo30uI6I MIEKOMUTAIOMIETO, «SHIeKneTka
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KIE€TKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-anuinkanus «/lenenue
kietkn», Mmoaenb JJHK, monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble H NpaKTH4YecKue padoTbi:

JlaboparopHas pabora 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. VcTopus pa3BUTHS I'eHETUKH. POib HUTOJIOTMHM W 3MOPHOJIOTHU B
CTaHOBJIGHUM TEHETHKU. Bkian poccuiickux u 3apyOexHBIX YYEHBIX B pa3BUTHE TE€HETUKHU. MeToHbl
TeHeTUKH  (TUOpUIOJIOTUYECKUHN,  HUTOTEHETHUYECKUH,  MOJIEKYISIPHO-TEHETUYECKUIN). OcHOBHEBIE
TF€HETUYECKUE MOHATUA. [ 'eHeThnuecKasi CMMBOJIMKA, UCIIOJb3yeMas B CXeMaxX CKpeLMBaHUM.

3aKOHOMEPHOCTH HACJIEOBAaHUS MPHU3HAKOB, YycTaHOBJeHHble [. Mennmenem. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH eJUHO00pa3usi TMOpUIOB MepBoro mokojeHus. [IpaBuno AOMUHUpPOBaHUS. 3aKOH
paclIeIuIeHus MPU3HAKoB. I umore3a yucToTel rameT. [101H0E 1 HEMOTHOE JOMUHUPOBAHHUE.

JluruOpuaHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOTO HAacJelIOBaHUS MpU3HAKoB. lluToreHernueckue
OCHOBBI TUTHOPHIHOTO CKpEUIMBaHUs. AHaIM3UpYIollee cKpemuBaHue. Vcnoip30Banne aHATU3UPYIOIEro
CKpEIIMBAaHUS JUTsl ONIPEIEIICHUs TeHOTUTIA 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. XpoMOCOMHOE oOmpeaeieHUuEe IMoja. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['oMmorameTHble 1 reTeporaMeTHbIe Oprann3Mbl. HacienoBanue npu3HakoB, CHENJIEHHBIX C MOJIOM.

N3meHunBOCTh. Buapl HM3MEHYMBOCTH: HEHACIEACTBEHHAs M HacleACTBeHHasd. Ponb cpenpl B
HEHACJICJICTBEHHOW M3MEHUYUBOCTH. XapaKTepUCTHKA MOIU(MUKAIMOHHOW M3MEHUYMBOCTHU. BapuarmoHHBIH



psn U BapuanmonHasi kpupas. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U KaU€CTBEHHBIC MPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON H3MEHUNBOCTH.

HacnenctBenHasi, wiv TeHOTHIIMYECKAsi, M3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHYHMBOCTh. Meio3 u
MOJIOBOM  TPOIECC — OCHOBA KOMOWHATUBHOW W3MEHYMBOCTH. MyTalMoHHAasT WU3MEHUYUBOCTb.
Knaccugukanus Mmyranuii: TeHHbIE, XPOMOCOMHEBIE, TeHOMHBIE. YacToTa M IPUYMHBI MyTauid. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHOW n3MeHnunBoctu H. 1. BaBuiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/IbI TEHETUKU YEJIOBEKA: T€HEATIOTMUECKHA,
ONM3HEIIOBBIM, IUTOTCHCTHUYECKUH, OWOXUMUYCCKHUN, MOJIEKYJIsipHO-reHeTHndeckuil. CoBpeMeHHOe
OmpeieJICHuEe TeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[MI[P-anamm3a. HacnencTBeHHbIe 3a00JIeBaHUS 4YEJIOBEKA: I'EHHBIC 00JIE3HU, OOJIE3HW C HACIEICTBEHHOM
MPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE OoJie3HH. CoMaThueckue U reHeparuBHbie MyTanud. CTBOJIOBBIE
kieTku. [IpuHIMIBI 370poBOTO OOpa3a >KM3HU, JNUArHOCTHKU, MPO(UIAKTUKH M JICYCHUS TEHETUYECKUX
Oone3Hel. MenUKO-TEHETUYECKOE  KOHCYJIbTUpPOBaHHE. 3HAUEHHE  MEIUIMHCKOM  TIE€HETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUH YEJIOBEKa.

JdemoHncTpaumnu:

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

Tabmuupl 1 cxembl: «KMOHOTHOPUIHOE CKpEIIMBAHWE M €ro IUTOTCHETHYeCKash OCHOBa», «3aKOH
PaCHIETUICHHUS U €T0 IIUTOTeHEeTHYECKass OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «JIUTHOpHIHOE CKpEIIUBAHNEY,
«lIuTomornyeckiue OCHOBBI JUTHOPUIHOTO CKpeIMBaHUsD», «Meito3», «B3aumozeicTBrue aienbHBIX
reHOB», «['eHeTHYeCKrne KapThl PACTCHHM, )KHBOTHBIX U YeJIOBEKa», «[ eHeTHKa 1moja», «3aKOHOMEPHOCTH
HacJeA0BaHus, CIEIJICHHOTO C ToJioM», «KapuoTHUIbl YeloBeKa W JKUBOTHBIX», «BUIbI M3MEHUYHUBOCTHY,
«MomudukarmonHass HW3MEHUYMBOCTH», «HacmemoBanue pesyc-paktopa», «l'€HeTHKa TPy KpPOBWY,
«MyTannoHHass U3MEHYUBOCTBY.

O6opynoBaHue: MOAETU-aNTUINKALIUN «Monorubpuanoe CKpEIIMBaHUEY, «Henonnoe
JOMHHUpPOBaHUe», «/lurubpunnoe ckpemubanuey, «Ilepekpéct XxpoMocom», MUKPOCKON U MUKpOTIpenapar
«/Ipo3oduna» (Hopma, MmyTaruu GOpMBI KPBUIIBLEB U OKPACKHU Teja), repbapuii «I"opox MoCeBHOM.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopatopHass pabora NeS. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO H  JTUTHOPHIHOTO
CKpEIMBAaHUS Y IPO30(UIIbl HA TOTOBBIX MUKpOIpEnapaTaxy.

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

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiabl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpaxTueckas pabota Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U Ipolecc. 3apoXIeHue celeKuu u joMectukanns. Yuenue H. M. Basunosa o
LIEHTpaxX MPOMCXOXKAEHUS U MHOrooOpas3usi KyJbTypHBIX pacTeHMH. LIeHTpbl MpoMCXOXKIEHHs JOMAIIHUX
XKUBOTHBIX. COpT, NOpOJIa, IITAMM.

CoBpeMeHHbIE METO/bI CelIeKIMU. MaccoBbIil M1 MHAMBUAYAIbHBIH OTOOPHI B CEJIEKLUU PACTEHUH U
KHUBOTHBIX. OlleHKa O3KCTepbhepa. BIM3KOPOACTBEHHOE CKpellMBaHWE — HHOpUIMHr. Yucras IUHHUA.
CkpemuBanue 4ucThIX JuHUH. ['ereposuc, wuimu rubpuaHas cuina. HepoacTBeHHoe CKpellMBaHuEe —
ayrOopuaunr. OtnanénHas tubpuamzanus M e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJydYeHue
MOJIMIIIIOUJOB. [I0CTHKEHMSI CENIEKIINN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHonorus kKak oTpacib NpoU3BOACTBA. ['eHHAs MHXKEHepHs. DTarbl CO3/1aHUsI PEKOMOMHAHTHOM
JAHK u TtpancreHHbix opranusmoB. Knerounas unxeHepus. KietouHele KynbTypbl. MUKpPOKIOHAIbHOE
pa3MHOXEHHME pacTeHui. KIOHMpOBaHME BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SIIICTBEHHBIX OpPraHU3MOB.
Okonorndeckue u 3rudeckue npodneMsl. MO — reHeTnuecku MOAN(UIIMPOBAHHbBIE OPIaHU3MBI.

JlemoHcTpanmu:

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

TaOnuuel u_cxembl: kapTa «LleHTphl TPOMCXOXAEHUS U MHOT000paszus KYyIbTYPHBIX PACTCHHID,
«[Topoapl moMamIHUX KHUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtnanéHHas TUOpUIM3ALIUY,
«Pabotel akagemuka M. @. HMBanoBa», «[lomumionnusy, «OO0bekThl OuoTexHosNOTHHY, «KieTodHble
KYJIBTYpPbI ¥ KJIOHUpOBaHUeE», «KOHCTpynpoBaHUe U IEPEHOC TEHOB, XPOMOCOM.




O6opynoBanue: MyJISDKM TUIOIOB M KOPHEIUIOJOB JUKUX (OpPM M KyJIBTYPHBIX COPTOB DPACTCHHUH,
rep6apuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METO/IbI U JIOCTHXKEHUS CENEKIUN PACTEHUN U )KUBOTHBIX (HA CENEKIIMOHHYIO
CTaHIMIO, TJIEMEHHYIO (DepMy, COPTOMCIBITATEIILHBIA YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, JabopaTopHio
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA OHOJIOTHS.

[Ipennocelikiu BO3HUKHOBEHMSI 3BOJIIOLUMOHHON TEOPUHU. OBOJIIOLMOHHAS TEOpUsl M €€ MEeCTO B
Ouosornu. BriusiHue SBOIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U APYTHX HAYK.

CupnerenbcTBa 3BotonuM. [lameoHTosnornyeckue: MOCIEAOBATEIbHOCTh IMOSIBICHHUS BHJIOB B
MaJIEOHTOJIOTUYECKON JIETOMMUCH, NiepexogHble (opMbl. buoreorpaduueckue: cXoACTBO U paznuuue GayH U
(b0p MaTepuKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXO/ICTBA U pa3Inuusi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIEC, AHAJIOTMYHBbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYyIsIpHO-
OMOXMMHMYECKHE: CXOACTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH UM OCHOBHBIX METAa0OJIMYECKHUX IYTeH Yy Bcex
OpraHu3MOB.

OpouroroHHas Teopus Y. J[apuna. IIpennocsuikn BOZHUKHOBEHUS JNapBUHU3MA. J[BIOXKYIIME CHIIBI
3BOMIIONMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TPU OTPAaHUYEHHOCTH PECYPCOB,
HeoImpeAenéHHass H3MEHYUBOCTh, 00ph0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN OTOOD).

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

MuxkposBomtorus. [Tomysius Kkak equHUIa BUAa U 3BOJIOLUH.

JiBuokymue cuibl (hakTophl) SBOJIOIMH BUJIOB B IpUpoJie. MyTallMOHHBIN MpoLiecc 1 KOMOMHATHUBHAS
M3MEeHUYUBOCTb. [lonmynsiiroHHbIe BOJIHBI U Apeiid reHoB. 30811 1 MUTpaLIUSL.

EcrectBennsIit 0TOOp — HanpaBsomuid GakTop sBoonrun. PopMbI €CTECTBEHHOTO 0TOOPA.

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

Bun u BumooOpazoBanne. Kpurepun Buga. OcHoBHBIE (hOpMBI BHI000pa3oBaHus: reorpaduyeckoe,
JKOJIOTMYECKOE.

MaxposBostonusi. @opMbl 3BOTIONUHN: (HUIIETHYECKAs, AUBEPreHTHAs, KOHBEPIeHTHAs, MapaljiesibHasl.
HeobpaTtumocTs 3BOJIOLUN.

[IpoucxoxxaeHre OT HECHEeMaTU3UPOBAHHBIX MpenkoB. [Iporpeccupyromas crenuanu3amms.
AnantuBHas paguaius.

JdemoncTpauuu:

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

Tabauiel u  cxembl: «Pa3BUTHE OpraHMYECKOTO MHpa Ha 3emiie», «3apoJbIIId MMO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cyiiecTBOBaHUEY», «EcTecTBEeHHBIH 0TOOPY,
«Muoroobpa3ue copToB pacTeHuit», «MHoroobpaszue mopoj KUBOTHbIX», «l[lomymsauuny, «MyTannoHHas
U3MEHUUBOCTBY, «Apomopdo3er», «Mnumoamantamum»y, «OOmas nereHepanusy, «JBHKyline CHIIbI
ooy, «Kaprta-cxema wMapmpyra nyremectBus Y. [lapsunay, «boppba 3a cyiiecTBoBaHHEY,
«[Ipucnocobnennocts  opranusmoBy»,  «['eorpaduyeckoe  BugOOOpazoBaHUE»,  «IKOJIOTHUECKOE
BHUJI000Pa30BaHUEY.

OO6opynoBaHMe: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHBIMH THUIIAMH OKpackH, HabOp IUIOJOB U CEMsH,
Kosekius «IIpuMepbl 3alUTHBIX MPUCIOCOOJIEHUH Yy >KMBOTHBIX», MOJEIb «OCHOBHbIE HAIPaBICHUS
HBOJIIOLIUNY, 00bEMHAs MO1eNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapra mupa, Koyekius «DopMbl COXPaHHOCTH HMCKOIMAEMBIX KMBOTHBIX H
pacTteHuii», Moaenp anmaukanus «llepekpéct xpoMocom», BlIaXxKHbIe IpenapaTsl «Pa3BuTHE HACEKOMOTO»,
«PazButne nArymku», Mukpomnpenapar «Jlpo3oduna» (HopMma, Myraiui GOpMbl KPbUIILEB U OKPACKHU TETIA).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JIabopatopHnas pabota Ne 1. «CpaBHEeHHE BHIOB 0 MOP(OIOTUYECKOMY KPUTEPHION.

JIaGopatopHast pabota Ne 2. «OmnucaHue NpUCHOCOONIEHHOCTH OpraHW3Ma U €€ OTHOCHTEIHHOTO
XapaxkTepay.




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

JloHayuHBIE€ MPEACTABICHUS O 3apOXKICHUM XKU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HM Ha
3emJie: aOHMOreHe3 U MaHcIepMust. XUMHUYECKas 3BOTIONHA. AOMOTEHHBIN CHHTE3 OPraHu4YeCKUX BEIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPXKACHUE XUMUYECKOM »HBostounuu. HauanbHble 3Tamnsl
ouonornyeckoit sBosmoumu. ['mmoresa PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
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.
[Taneo3oiickast 9"pa u e TMEpPUOABI: KEMOPHICKUN, OpPIAOBUKCKUH, CHJIIYPUMCKUH, JIEBOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHH.

Me3o30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

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

XapakTepucTUKa KIMMaTa U reoJIoTHYecKux npoiieccoB. OCHOBHBIE 3Tallbl BOJIOLUN PACTUTEIBHOTO
U KMBOTHOrO MHpa. Apomop¢o3bl y pacTeHUH U >KUBOTHBIX. [losiBeHHe, pacuBeT W BbHIMUpPAHUE TPYII
JKUBBIX OPraHHU3MOB.

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

DOBOJIIOLMS YeJOBEKa. AHTpPOIOJOTHA Kak Hayka. Pa3BuTHe NpeicTaBleHUN O MPOUCXOXKICHUU
yenoBeka. Meroapl H3ydeHMs] aHTpororeHe3a. CxXoicTBa M pa3dyMsl 4YelOBEKa U IKUBOTHBIX.
CucremaTiueckoe MoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (dakTopbl) aHTpornoreHesa. HaciencTBeHHass W3MEHUHMBOCTh M €CTECTBEHHBIN
otOop. ObecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAU TPY/Aa, MBIIIJICHHE, PEUb.

OcCHOBHBIE CTAaJUU WU BETBU DBOJIOLUHU YEJIOBEKA: aBCTPAJONMMUTEKH, YeraoBek ymenblil, YernoBek
npsaMoxo i, Yenosek HeanaepTanbCkuil, YenmoBek pa3zymHbIiil. Haxoqky MCKOMaeMbIX OCTaTKOB, BpeEMs
CYIIIECTBOBaHUS, 00JACTh PacIpOCTpaHEHHs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HHU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OO0JIBIINE PACHL: €BpONCOUIHAS (€Bpa3HiicKasi), HErpo-aBCTpaIOuHAs
(’xBaTOpHaNTbHAs ), MOHTOJIOMIHAS (a3HMaTCKO-aMepHKaHCcKasi). YepThl MPUCIIOCOOIEHHOCTH TIPEICTaBUTENICH
YEJI0BEYECKUX pac K YCIIOBHAM 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 knetrka», «KuBoTHas kietka», «lIpoxapumornueckas kinerka», «COBpEMEHHas CHUCTEMa
OpraHMyYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJlCOHTOJIOTMYECKUX HAaXO0JIOK MPEIKOB COBPEMEHHOTO YeJIOBEKa»,
«/IpeBHelimue aoau», «/lpeBHue moan», «llepble cCOBpeMEHHBIE JII0AN», «Hel0BeuecKre pachi».

Ob6opynosanue: Mmynsbku  «IIpoucxoxxienue uenoBeka» (OIOCThI aBCTPANONUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CJIENKH WIA U300paK€HUS KaMEHHBIX OpYIH NEpBOOBITHOTO YelOBEKa
(kamMHU-"OTIIIEpBI, pyOUIa, ckpebiia), reoXpoHoJioThYecKas Tabnuia, KoyuieKuus «DPopMbl COXPaHHOCTH
HCKOMAEMbIX )KMBOTHBIX U PACTCHUI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

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

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

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKoJiorusl Kak Hayka. 3aJaud W pPas3Aenbl dKOJOTMH. MeToAbl 3KOJOTMYECKMX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okonorndeckue (akropel. Kinaccudukanus sxonorndeckux (GpakropoB: abOHMOTHUYECKHE, OMOTHUECKUE
U aHTpOIOreHHbIe. JlefCTBIE IKOJIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (HakTOphl: CBET, TeMmmepaTypa, BiIaxHOCTb. Potomepuoausm. IlpucnocoOnenus
OpPraHu3MOB K JIeMCTBUIO abHOoTHYECKHX (PaKTOPOB. bronornueckre puTMsl.

buotnueckue ¢aktopsl. Buuasl OMOTHYECKMX B3aUMOJACHCTBHUI: KOHKYPEHLUS, XHIHHYECTBO,
cumOno3 u ero ¢opmbl. IlapazuTusm, Koomepamus, MyTyaJu3M, KOMMEHCAIM3M (KBapTHPaHCTBO,



HaxXJCOHMYECTBO). AMEHCAIM3M, HEUTpalM3M. 3HAaYeHHEe OWOTHMYECKHX  B3aUMOJICHCTBUH  AJis
CYIIECTBOBAHHSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnonyasiuuu. OCHOBHBIE I0Ka3aTead MOMYJSLUN: YHUCIECHHOCTD,
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,
«Doronepuogusmy, «llomymanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TWOMYISAIUUd HH(Y30pHH-
Tyenskny, «[Tumesbie nenmy».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

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

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTueckas padorta Ne 2. «[loc4€T MIOTHOCTH MOMYIISILIMM 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 oSkocuctemMe U OHOrEOLIEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOJIYICHTHI, KOHCYMEHTHI, peayleHTh. Kpyrosopot
BEIIECTB U MOTOK YHEPTHH B IKocucTeMe. Tpoduyeckue (HIeBsie) ypOBHU dKOCHCTEMBI. [IuieBsie menu u
cetn. OCHOBHBIE MTOKA3aTEIHN YKOCHCTEMBI: OHoMacca, POIYKIHS. DKOJOTHYECKIE MAPAMHUIBL: TTPOTYKIIHH,
YUCJIICHHOCTH, OnoMacchl. CBOMCTBA HYKOCUCTEM: YCTOMUHNBOCTD, CaMOpeTyJsiiius, pa3Butue. Cykieccus.

[IpuponHbIE SKOCHCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMA XBOMHOTO WJIM IIUPOKOJIMCTBEHHOTO
neca.

AHTPOTIOTEHHBIE ~ JKOCHCTEMBL.  ATPOIKOCHUCTEMBI.  YpOO3KOCcHCTeMBbl.  buojormdyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpasue kak (daktop ycroWymBOCTH dSKocucteM. CoxpaHeHHe OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

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

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

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

CocymiectBoBanue mnpupoibl U uenoBeuecTBa. CoxpaHeHue OHOpazHOOOpa3usi Kak OCHOBa
ycroiunBoctd  Ouocdeprl. OcCHOBa palMOHAIBHOTO YIPABIEHUS MPUPOJHBIMU pecypcaMu U UX
ucnoJib3oBanue. J{oCTiKeHus: OMOIOTHH U OXPaHa MPUPOIbI.

JdemMoHcTpanum:

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

Tabmuiel  u  cxemsbl: «[lumeBbie nenu», «buoneno3: coctaB u  cTpykTypa», «lIpupoansie
coobmectBa», «llemn muTaHusy, «IKonoruueckas nupamuga», «buocdepa u yemomex», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro Jjeca», «buoueHo3 BomoéMay, «ATpOLEHO3»,
«[IpumepHbIE aHTPOTIOTEHHBIE BO3ICHCTBUS Ha MPUPOAY», «BaskHel e HCTOYHUKY 3arpsI3HEHHs BO3yXa
U TPYHTOBBIX BoA», «llouBa — BakHeWmIas cocraBisitomias Ouocdeprr», «DakTOppl Herpajgalvu MOYBY,
«[TapaukoBeiii 3hdexr», «DPakTopbl PATUOAKTUBHOTO 3arpsi3HeHUs Ouocdeprb», «OOmas cTpykTypa
ouocdepsl», «PacrnpocTpaHeHue xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyrosopor
yriepoja B 0nocgepe», «KpyroBopoT a3ora B IpHpOJIE».

Ob6opynoBanue: MoAenb-anIuikanust — «Tunuynele  OMOIEHO3B»,  Tepbapuil  «PacTuTenbHbIE
coolmecTBa», KoJuleknuu «buoreHos», «BpeauTenun BaKHEHIIMX CENbCKOXO3SHCTBEHHBIX KYIBTYPY,
rep0apuy U KOJJICKIIUU PACTEHUH U KUBOTHBIX, MpPUHAJJICKAIINE K PAa3HBIM DKOJOTUYECKUM TPYIIaM
onHoro Buna, Kpacnas xuura Poccuiickoit Denepaiinu, u300paKeHUs OXpaHSEMBIX BHUJIOB PACTCHHH W
KUBOTHBIX.




INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA

Cornacho ®I'OC COO, ycraHaBinuBarTCsi TpeOOBaHMSI K pe3ysbTaTaM OCBOEHMSI OOydarolIUMUCS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX PE3yIbTaTOB OCBOCHMs INpeamera «buosorus» BbIAENEHBI CIEIYIOIINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaIOIMMHUCA POCCHUICKON TIpa)KJaHCKOW HIAEHTUYHOCTU — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPENIEICHNI0, HaJTMYhe MOTHBAIMM K OOy4eHHUIO OMOJIOTHH,
L[€JICHANIPaBJICHHOE pa3BUTHE BHYTPEHHMX YOEKICHHI JMYHOCTM HA OCHOBE KJIIOYEBBIX LIEHHOCTEH H
HCTOPUYECKUX TPaJULUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHHS, TOTOBHOCTh M CHOCOOHOCTH OOyYarouIuxcs
PYKOBOJICTBOBATbCSI B CBOEH JESTENbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CUCTEME
O0MOoJ0rMYecKoro oOpa3oBaHUs, HAJMUYKME HKOJIOTMYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUTH LENU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS mpenMera «buonorus» AocTUralTcs B €AMHCTBE y4eOHOW U
BOCITUTATENbHOM JESTEIbHOCTH B COOTBETCTBUHU C TPATUIUOHHBIMH POCCUHCKHMHU COIMOKYJIBTYPHBIMHU,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE NMPaBUIaMU U HOPMAMHU
MOBEACHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMS, CaMOBOCIMTAHUS U CaMOPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3ULUU JTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K 3aKOHY U MPABONOPSAIKY, YEIOBEKY Tpyla U
CTapuieMy IOKOJICHHIO, B3aUMHOTO YBa)KEHUs, OEpeXKHOTO0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKaroUen cpeie.

JINYHOCTHBIE PE3yJIbTaThl OCBOECHUS y4eOHOTO mpeaMeTra «bruosiorusy I10JDKHBI OTpakaTb TOTOBHOCTh
U CHOCOOHOCTh OOy4aroIMXcs PYKOBOJCTBOBAThCS C(OPMHUPOBAHHONW BHYTPEHHEH MO3UIMENH JMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOCKIEHHMH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM I[IEHHOCTSAM POCCHHMCKOrOo OOLIeCTBa, pacCIIMpEHHE KU3HEHHOIO ONbITa U OIbITa
JESTEIIBHOCTH B IIPOLIECCE pealn3al OCHOBHBIX HAIIPABJICHUN BOCIUTATECIBHOM IESATEIBHOCTH, 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 T03HABATEJIbHBIX 33/]a4, BBIIOJHEHUH OMOJOTHUECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YYUTHIBaTh B CBOMX JECUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOIO B3aMMOAEHCTBUS JIFOJEH C
pa3sHbIMU YOEXKAEHUSAMHU, KyJIbTYPHBIMHU LIECHHOCTSIMH U COLMAJIbHBIM TIOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS YU€OHBIX, IO3HABATEIbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBAKUTEIHHOI'O OTHOIIEHHS K MHEHHUIO ONIOHEHTOB MPU OO0CYKJIEHUN CHOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTH K TYMaHUTapHOM U BOJIOHTEPCKOM EATENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

C(OPMHUPOBAHHOCTh POCCUICKON TI'pakJTaHCKOW WAEHTHYHOCTH, MAaTPUOTH3MA, YBOKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iepe PoauHON, ropIocTH 3a CBOM KpaH, cBOIO PoauHy, CBOU A3BIK U
KYJIBTYPY, IPOIJIOE U HACTOALIEE MHOTOHALMOHAIIBHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOIIIEHHUE K IIPUPOTHOMY HACJIEIUIO U MaMITHUKAM IIPUPOJIbL, TOCTHKeHusIM Poccun 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;



uaeiHas yOexKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3ammte OTeuecTBa, OTBETCTBEHHOCTH 32 €r0
cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOTO HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

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, BKIFOUYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
cropTa, Tpyza, OOIIECTBEHHBIX OTHOIICHMIA,

MMOHUMAaHHUE SMOIIMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

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

5) pusuueckoro BoCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbl 310POBbSI M 3MOIMOHAJIBLHOIO
Os1aronosyqusi:

MMOHUMAaHHE U peau3alnsl 3J0pOBOTO U 0€30MacHOTO 00pa3a KU3HHU (3I0pOBOE MTUTAHUE, COOIIOICHNE
TUTUECHUYECKUX TPABUI M HOPM, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYISIpHAs (U3UYECKast
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

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

OCO3HAHHE TOCJEACTBUNA U HENPUATUS BPEIHBIX MPUBHIYEK (YIMOTPEOJCHUS aJKOTOJIs, HAPKOTUKOB,
KypeHHs1);

6) TpPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JIEATEIbHOCTH TEXHOJOTMYECKOW U COLMAIbHOM HaIpaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IE€ATEIbHOCTD;

UMHTEpEC K pa3inuyHbIM cepam mpodecCHOHaIbHOM NeSTENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA TPOTSHKEHUH BCEH YKU3HMU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

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

MOBBILIEHUE YPOBHS IKOJIOTUYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI I OKPY>KAIOIIEH Cpeibl;

OCO3HaHHE TTI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIIOCOOHOCTh HCIIOJIB30BAaTh MpUOOpEeTaeMble MPH H3YYCHWU OWOJIOTHMHM 3HAHUS U YMEHUS IpHU
pelieHun mpooIeM, CBA3aHHBIX C PAlMOHAIBLHBIM MPUPOIOTIOIb30BAHHEM (COOIIOIECHUE TTPABIII TOBEACHHUS
B MPHUPOJE, HAMpPABJICHHBIX HA COXpaHEHUE DPABHOBECHUS B HSKOCHUCTEMAaX, OXPaHy BHUIOB, JKOCHCTEM,
ounocdepsl);

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

HaJM4YMe Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYIbTYPhl, ONbITA JIEATEIbHOCTH
9KOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCA UMH B MO3HABATENIbHOM, KOMMYHUKATUBHOM
U COIMAJIbHOW TIPAKTUKE, TOTOBHOCTHM K YYACTHIO B TPAKTUYECKON MEATEIBHOCTH 3KOJOTHYECKOU
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;



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

MOHUMaHHe crenru(uKkyu OMOJIOTHH KaK HayKH, OCO3HAHHS €€ posid B (JOPMHPOBAHUN PAIIHOHATIEHOTO
HAyYHOTO MBIIUICHHUS, CO3/IaHUM LIEJIOCTHOTO TPEJCTAaBICHHUS 00 OKPYKAIOIIeM MHpE KaK O €IWHCTBE
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, CO3JIJaHUE MEPCIICKTUBHBIX OMOTEXHOJIOTHUH, CIOCOOHBIX pPElIaTh PEeCypCHbBIC
npoOseMbl pa3BUTHSA YEIOBEYECTBA, TMOMCKA MYTEH BBIXOJA U3 TIIOOATBHBIX SKOJOTUYECKUX NpoOIeM U
o0ecrieyeHns repexoia K yCTOWIMBOMY Pa3BUTHIO, PAIIHOHAILHOMY MCIOJIB30BAHUIO IPHPOTHBIX PECYPCOB
1 (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJIOTMYCCKUX 3HAHWH B IEJISX IMOBBIINICHUS OOIIEH KYJIBTYpHI,
€CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTAaBHOW YacTH (PYyHKIIMOHAILHOW TPAMOTHOCTH OOYUYaIOIIHXCS,
dhopmMupyeMoi Ipu U3y4eHUU OMOJIOTHH;

MOHUMaHHUE CYITHOCTH METOJOB IO3HAHMWs, UCIIOJIB3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
WCTIOJIb30BaTh IMOJlydaeMble 3HAHHUSA JUISI aHadM3a M OOBSACHEHHs SBJICHUH OKPYXAIOIEro Mupa |
MIPOUCXOIIINX B HEM U3MEHEHUH, YMEHHUE JIenaTh 000CHOBAaHHBIE 3aKIIOYCHHS HA OCHOBE HAyYHBIX (haKTOB
Y UMEIONIMXCS JIAHHBIX C TENTBIO IMOJTYyYEeHHUS JOCTOBEPHBIX BBHIBOJIOB;

CTIOCOOHOCTh CaMOCTOSITENTIFHO HCIIOJIB30BaTh OWOJIOTHUECKUE 3HAHWS U PEHIeHHs NpoOjeM B
pEATbHBIX KU3HCHHBIX CUTYaITUsX;

OCO3HAaHHWE [EHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO H
MCCIIEIOBATENLCKYIO JESITeIbHOCTh HHINBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY
MTOJTYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBHH C )KH3HECHHBIMU TIOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ybTaThl OCBOEHUS ydeOHOTro mpenMera «broaorusy BKIIOYaloT: 3HAUUMBbIE JIJ1S
(hopMUPOBaHUS MHUPOBO33PEHUST OOYUAOIIMXCS MEKIUCIHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHaydIHbIS
MOHATHS, OTpaXKarollMe IEJIOCTHOCTh HAay4YHOM KapTHHBI MHpa M CcHeupuKy METOJOB MO3HAHMS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPIHUsl, SBJICHUE, IPOLECC, CUCTeMa, HAyUHbIN (DaKT,
MPUHIINI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCleoBaHue, HaOII0AeHne, HW3MepeHue,
SKCIEPUMEHT M [JpPYruxX), yHUBEpcallbHble YyueOHbIe AeWCTBUA (TIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecrneunBaonye GopMupoBaHue (QYHKIIMOHATBHOM TIpPaMOTHOCTH U  COLIMAJIbHOM
KOMITIETEHIINH oOyuaromuxcs, CIIOCOOHOCTh oOyyaromxcs UCII0JIb30BAaTh OCBOCHHBIE
MEXJAUCLUUITMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWUS U  YHHUBEpcajbHble YyueOHbIE JEHCTBUS B
M03HABATEIbHON U COLUANIBHOMN MpPaKTUKE.

MetanpeaMeTHble pe3ylbTaThl OCBOCHUS MPOrpaMMBbl CpelHero obmero oOpa3oBaHHsS JOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1elCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh MPH OCBOGHWU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUs (aHanM3a, CHHTE3a,
CpaBHEHUs, Kiaccudukanuu, oO0OIIeHHsI), PACKPBIBaTh CMBICI OHOJOTHYECKHX TMOHATHUH (BBIICIATH HMX
XapaKTepHble MPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMHU MOHSATUSIMH);

OTIPEIeNIATh LIeTH ACSITeNbHOCTH, 3a/laBas TMapaMeTpbl U KPUTEPHH HMX JIOCTHXKEHHUS, COOTHOCUTHh
PE3yNbTaThl JEATEILHOCTH C MOCTABIEHHBIMHU EJISAMH;

HCIOJIb30BaTh OMOJIOTHYECKHE TOHATHS ISl 00bsICHEHUS (DAKTOB U SBICHUH KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHAYKTUBHBIC, [AEAyKTUBHBIE, IO aHAJIOTHUHU), BBISBIAThH
3aKOHOMEPHOCTH ¥ MMPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBOBI U 3aKIIOUCHNUS,

MPUMEHSITh CXEMHO-MOJETBHBIE CPEACTBA JUISl IPEACTABICHUS CYIIECTBEHHBIX CBS3EH M OTHOIIECHUI B
M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TakKe MPOTHBOPEUUN PA3HOTO POJA, BBISBICHHBIX B Pa3IUYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUTAH peHICHHUS NPOOIEeMBbI C YYE€TOM aHaIM3a HUMEIONIUXCS MaTepUanbHBIX H
HEMaTepHUaTbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBHI B AEATEIHHOCTb, OIICHMBATh COOTBETCTBUE PE3YJIbTATOB IIEISM, OLIEHHUBATH
PUCKH TIOCTIEACTBUIA ESTENLHOCTH,



KOOPJIMHUPOBATH M BBHITIONHATH padOTy B YCIOBUSX PEAIbHOTO, BUPTYaTbHOTO M KOMOHMHHPOBAHHOTO
B3aHUMO/ICHCTBUS,

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbBIe HCCIEI0BATEbCKHE IEHCTBUS:

BII/ICTh HABBIKAMH Y4EOHO-UCCIICIOBATEICKON U TIPOCKTHOM JEATEIHHOCTH, HABBIKAMU pa3peIICHUs
mpo0ieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHICCKUX
3a/1a4, MPUMEHEHHUIO PA3JIMYHBIX METOJIOB TIO3HAHUS;

WCII0JIb30BaTh PA3IMYHBIC BUJIBI JCATEIHHOCTH TI0 TMOJTYYCHUIO HOBOTO 3HAHHMS, €r0 WHTEPIPETAIIHH,
MpeoOpa3oBaHUI0 M TIPUMEHEHUIO B YYEOHBIX CHUTYyallMsAX, B TOM YHCJIC TPU CO3JAAHUHM YUEOHBIX U
COIMAIILHBIX TIPOCKTOB;

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

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

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M WM aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH THUIOTE3Yy €€
pelIeHHs, HAXOJWTh apPryMEHTHI JUIS JI0OKa3aTeIhCTBA CBOWMX YTBEPXKICHHM, 3a/aBaTh MapaMeTpbl |
KPUTEPHUHU PEIICHUS;

aHAJIM3WPOBATh TIOJNYYCHHBIE B XOJ€ PEUICHHS 3aJa4d PE3yIbTaThl, KPUTUYECKU OIICHUBATH WX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYILIECTBIIATh  IICJICHANPABIICHHBIA IOMCK TIEpEeHOCa CPEJICTB M CIHOCOOOB  JICHCTBHS B
poheCcCHOHANBHYIO CPENY;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATEIIBHYIO M MPAKTHICCKYIO 00JIACTH JKH3HEIEATCILHOCTH,

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIACTeH;

BBIJIBUTaTh HOBBIC WJEH, Mpe/ylaraTh OPUTHHAJIbHBIE MOAXOJbl W PEIHICHUS, CTaBUTh MPOOJIEMbI U
3aJ1auu, JOIyCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3MYHBIX HMCTOYHMKAX HHGOpMAIUU (TEKCTe y4eOHOTro MocoOus, HaydHO-
MOMYJISIPHOM JUTEepaTrype, OMOJOTMYECKUX CIIOBapsIX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WnuTepHere), aHanu3upoBaTh HHQOPMALMIO Pa3IMYHBIX BUAOB M (OpPM MpencTaBiIeHUs, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTE;

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

npruoopeTaTh OMBIT  WCMOJBb30BaHUS  HHYOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3IUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (OpPMY MpeICTaBieHUs Ouosornueckoil uHbopMaun
(cxembl, TpaduKy, AHArpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCII0JIb30BaTh HAYUYHBIM SI3bIK B KadecTBE CpeACTBa Ipu paboTe ¢ OMOJIOrHYEecKOr HH(POpMAIUEi:
MPUMEHATh XUMUYECKUE, (PU3MUECKHe U MaTeMaTH4eCKHe 3HAKU M CHUMBOJIBL, (OpMYIbl, abOpeBuaTypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BIIQJIETh HABBIKAMU pACIO3HABAaHUS W 3alUThl HH(popManuu, WHGOPMAIMOHHONW OE30MacHOCTH
JTUYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

1) o6enue:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KU3HM, aKTHMBHO Y4YaCTBOBAaTh B JHUAJIOTE WIIH
JMCKYCCUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATH CYXKICHHUS
OTHOCHUTENILHO BBITIONHEHHS MpeajaraeMoil 3ajaud, yYUTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH TMO3UIIUHN
JIPYTUX YYACTHUKOB JTUAJIOTA UM TUCKYCCHUH);

pacmo3HaBaTh HeBepOajdbHBIE CpEeACTBA OOIICHHS, MOHUMATh 3HAYEHHE COLMATIBHBIX 3HAKOB,
MIPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYAIli, YMETh CMSITYaTh KOH(IUKTHI U BECTU MEPETOBOPHI;

BIIAIETh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aMMOJICHCTBHSI, TOHUMATh HAMEPEHHUSI IPYTUX JIFOJIEH,
MPOSIBIIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOU Qopme (HOpMyTupoBaTh CBOU
BO3paKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3pEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:



MOHMMATh M MCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJTbHOW pabOThI MPH peIIeHUH
Oouosnornyeckoii  mpoOneMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh  MPHUMEHEHHsI  TPYNIOBBIX  (opMm
B3aMMO/ICHCTBHYS IIPH PELICHUN Y4eOHOU 3a1a4H;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI ¢ YUETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
KaKJI0TO WIEHA KOJJIEKTUBA;

NPUHAMATh IEJIM COBMECTHOM AEATENbHOCTH, OPraHU30BBIBATh M KOOPAWHUPOBATH ACHCTBUS IO €€
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ y4ETOM MHEHHUM y4aCTHUKOB, 00CYKJaTh
pe3yJbTaThl COBMECTHON PabOTHI;

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

Ipeuiarath HOBbIE IPOEKTHI, OIICHUBATh WU C TIO3ULIUU HOBU3HBI, OPUTUHAIBHOCTH, MTPAKTHYECKON
3HAaYNMOCTH;

OCYILECTBIIATh MO3UTHUBHOE CTPATErMUYECKOE IOBEJACHHWE B PAa3IMYHBIX CHUTyalUsX, MPOSBIATH
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;

BBIOMpPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUMN II€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEUCTBUSX
1 TIOCTYTIKaX MO OTHOILLIEHUIO K KUBOU MPHUPOIE, CBOEMY 3/I0POBBIO U 3I0POBBIO0 OKPYKAIOIIKX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATENbHYIO JAEATEIbHOCTb, BBISBIISTH MPOOJIEMbI, CTaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 334U B 00pa30BaTeIbHON JESTENbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH pEHIeHHs MpoOJeMbl C y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclupATh paMKH y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX NPEANOUTCHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOM 3pYyIUIMM B pa3HbIX 00NACTAX 3HAHUI,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN M KYJIbTYPHBIA YPOBCHbD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
pe3yabTaTOB LEIAM;

BJIaJIeTh HAaBBIKAMM [I03HABaTEIbHON pe(uieKCHHn Kak OCO3HAHMs COBEpIIAEMBbIX JEHCTBUHA U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, UCIOJIB30BaTh NPUEMBI pedIeKCHH IJI OLEHKU
CUTYalluH, BBIOOpa BEPHOTO pEILICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHMS [I0 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

3) npunsiTHe cedsi M APYrux:

IIPUHUMATh ce0s, IOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX IPU aHAJU3€ PEe3Yy/IbTaTOB JIEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh HOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

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 AEATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HaHUI B
Pa3IUYHBIX YUEOHBIX CUTYAIUsX, @ TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX ¢ Ouosorueil. B
porpamMme mpeMeTHbIE Pe3yJIbTaThl MPEACTABIEHBI M0 roJjaM 00ydeHHsI.

[IpenmetHble pe3ynbTaThl OCBOGHHMA YyueOHOro mpeamera «buosorusi» ¢ 10 knacce NOTKHBI
OTpaxkarTb:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTMU B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (JOpMUPOBaHHM COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS, O



BKJIAJIC POCCHMCKMX M 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATLHON
IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS >KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJCpPKAHUE OMOJIOTHYECKUX TCPMUHOB U MOHSATHHA: JKU3HB, KIETKA, OPraHU3M,
MeTabomu3M (0OMEH BEHIECTB M NPEBpALICHHE SHEPruH), TOMEeocTa3 (CaMOperyssinus), ypOBHEBas
OpraHu3alus >XKUBBIX CHCTEM, CAaMOBOCIPOU3BEJCHUE (PETpOAYKIIHs), HACIEACTBEHHOCTh, U3MEHYMBOCTD,
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
LIEHTPaxX MHOroo0pa3us U MPOUCXOXKIACHUs KyIbTypHbIX pactenuid H. . BaBuiioBa), onpenensiTe rpaHulibl
WX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJAJIETh METOJaMU HAyYHOTO TO3HAaHHS B OWOJIOTHH: HAONIOJCHHE W ONHMCAHUE >KUBBIX
CHCTEM, IIPOLIECCOB U SIBIEHUMN, OpraHU3alus U NpOBEJCHHE OMOJOrHYECKOr0 SKCIIEPUMEHTA, BbIABUKEHUE
TUTIOTE3bI, BBISIBJICHUE 3aBHCHUMOCTH MEXIY HCCICAYEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOJYYSHHBIX
pe3ynbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSATHN, TEOPHUH M 3aKOHOB, YMEHHE JeNlaTh BBIBOABI Ha
OCHOBAHHUU TIOJyYE€HHBIX PE3yIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHBIE TPHU3HAKH BUPYCOB, KIETOK TMPOKAPHUOT U  JYKapHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB U
MIPEBPALEHHUS SHEPTUU B KJIETKE, (POTOCHUHTE3a, IUIACTUYECKOTO U SHEPTeTUYECKOro 0OMEHa, XeMOCHHTE3a,
MHTO3a, M€H03a, OIJIOJOTBOPEHHUSI, PA3MHOKEHUS, HH/IMBUIyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHe3);

yMEHHUE MPUMEHSTh TIOJTy4YeHHbBIE 3HAHUS I OOBSICHEHUST OMOJIOTMYECKUX MPOIECCOB U SBJIICHUM, TS
MPUHATHS TPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW >KM3HU C IEIbI0 o0ecreueHus: 6€30macHOCTH CBOETO
3I0pPOBbSI U 3/I0POBbSI OKPYKAIOIIUX JIOAEH, COOMIOCHUSI HOPM I'PaMOTHOIO MOBEJIEHHUS B OKpY)Karomieu
MIPUPOJIHON cpefie, TOHUMaHHe HEOOXOJMMOCTH HCIIOJIb30BaHUS JOCTHKEHUN COBPEMEHHONW OHOJOTHH U
OMOTEXHOJOT UM I pallMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh d3JeMEHTapHble T'€HETHYECKHE 3aJayd Ha MOHO- M AWTMOPUIHOE CKpElIUBaHUE,
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 JJaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M WHTEPIPETHUPOBATH MHPOPMAINIO OMOJOTUYECKOTO COAEp KaHHUS,
BKJIIOUAIOUIYIO TICEBJIOHAYYHbIC 3HAHUS U3 PA3IUYHBIX MCTOYHHKOB (CpEICTBAa MAaccOBOM HHQOpMAIINH,
HAyYHO-TIONMYJISIPHBIE MaTepuajbl), ITHUYECKHUE AaCIeKThl COBPEMEHHBIX HCCIeI0BaHUNH B OHOJIOTHUH,
MeJUINHE, OMOTEXHOIOTHH;

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

[IpenmeTrHbie pe3ynpTaThl OCBOEGHHS yueOHoro mnpeamera «buonorus» ¢ 11 Knacce NOTKHBI
OTpPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUK O MECTE U POJU OHOJIOTHH B CUCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (POPMHUPOBAHUH COBPEMEHHOIN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O
BKJIaJIE POCCHMCKMX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (QYHKIIMOHATHHOM
rPAaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJIEpKaHNE OMOJIOrMUECKUX TEPMHUHOB U MOHATHI: BU, MOMYJSAIUs, TeHODOH],
HBOJIIOLUS, JBUXKYIIHE CHIIbI ((PAKTOPBI) SBOJIIOLUH, MPUCIIOCOOIEHHOCTh OPraHM3MOB, BH1000pa30BaHHUE,
9KOJIOTHYECKHEe (aKTOpbl, D3KOCHCTEMA, MPOIYLEHThl, KOHCYMEHTbI, pEAyLEeHThl, IeNu MHUTaHUs,
9KOJIOTHYECKasi MUpamMuja, OMoreoneHos, ouocdepa;

yMEHHE H3Jlarath OuoJiorHuecKkue Teopuu (dBoironoHHass Teopuss Y. JlapBuHA, CHHTeTHYecKas
TEOpHUsl SBOJIIOLMM), 3aKOHBI U 3aKOHOMEpPHOCTH (3apoaplmieBoro cxonactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuid u mytei sBomroruu A. H. CeseprioBa, yuenusi o 6uocdepe B. U. BepHanckoro),
ONpEeNeNATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAJETh METOJAaMU HAyYyHOTO IO3HAHHMA B OMOJIOTMH: HAONIOJICHHE W OMNHMCAHUE >KHUBBIX
CHCTEM, MPOLIECCOB U SIBICHUH, OpraHu3anus U NpoBeAeHUE OHOIOTHYECKOT0 SKCIEPUMEHTA, BBIABHKEHHE
TUIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH MEXIYy MCCIEIyeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJyYEeHHBIX
pe3yibTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHUNA, TEOpPUHM M 3aKOHOB, YMEHHE JeNlaTh BBIBOJbI Ha
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;



YMEHUE BBIJCIATH CYIIECTBEHHBIEC IPU3HAKH CTPOCHUS OMOJIOTHMYECKHX 0OBbEKTOB: BUIOB, MOMYIISILUH,
MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHMOTEOIIEHO30B U DJKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:
HACJIC/ICTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHMUYECKUX (PAaKTOPOB HA OPTaHU3MBI, TIEPEHOCA BELIECTB U MOTOKA SHEPTHH B
HKOCHUCTEMAaxX, aHTPOIOICHHBIX M3MEHEHUH B 3KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U
OMOTeOXMMHUYECKUX IIUKIIOB B Orocdepe;

YMEHHE IPUMEHSTh MOJTydeHHbIC 3HAHUS ISl OOBSICHEHHSI OMOJIOTMUECKUX IPOIIECCOB H SIBICHHM, IS
MPUHATUS TPAKTUYECKUX PEHICHUH B TOBCEIHEBHOW JKM3HU C LENBIO 00ecredeHns: 0e301MacHOCTH CBOETO
3JI0OPOBBSI U 3/I0POBBSI OKPYKAIOMIMX JIFO/ICH, COOIIOEHUSI HOPM TPaMOTHOTO MOBEICHHS B OKPY)KAOIICH
MPUPOJHON cpenie, MOHNMaHHe HEOOXOIMMOCTH MCIIOIb30BaHUS JIOCTH)KEHUI COBPEMEHHON OMOJIOTHH LIS
PaMOHATFHOTO PUPOIOTIOIB30BAHNUS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJOTMYECKHE 3aJaud, COCTAaBJIATH CXEMBl IEPEHOCA BEIIECTB H
SHEpPruM B KocHucTeMax (Lenu MUTaHus);

YMEHHE BBINOJIHATH J1a0OpaTOpHBIE M MpPAaKTUYECKUE paboThl, COOMIOJaTh MpaBuia MpU padboTe ¢
y4eOHBIM U Ja0OpaTOPHBIM 000PYIOBaAHUEM;

YMEHHE KPUTHYECKU OLIEHWBATH M WHTEPIPETHPOBATh MHPOPMALUIO OHOJOTHUECKOTO COACpIKaHMS,
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 CO37aBaThb COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIIeHMs, 0000IIas OHOJIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIH30BATh MOHATHWHBIN ammapar 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 OKpyXarorias cpeia

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 " 3KOJIOT'MYCCKHUEC CUCTEMBI

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 MPOBEACHUA

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

1 buonorus B cucreme Hayk

2 CrapToBasi IMarHOCTHKA

3 AHaJIU3 CTapTOBOW TUATHOCTUKU. METOIbl TO3HAHUS KUBOU
TIPUPOIBI
Pasnen 2. ’KuBble cucrembl u ux opranusanus (1 4)

4 | BUOJOTUYECKUE CUCTEMBI, MPOIECCHl U UX U3YYCHHUE
Pazjnen 3. Xumuuecknii cocTaB H cTpoeHHe KJIETKH (7 1)

5 XUMUYECKUHN COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COJIN

6 | benku. CocTaB u cTpoeHne OeIKoB

7 DepMeHThl — OMOJIOTHYECKHE KaTaIu3aToOPbl

8 | Yruesogpl. Jlumumst

9 | HyxiienHoBbIe KUCIOTEL. AT®

10 | HUctopus u MeTo a61 M3ydeHHs KieTku. Kiterounas Teopust. Kietka
KaK IeJI0CTHAs JKMBAsi CUCTEMA

11 | Crpoenue sykapuotudeckoi kiietku. JlaGoparopnasi padora Ne
1: «M3yyeHne cTPOeHHS KJIETOK PACTEHH, ’KUBOTHBIX, TPU0OB
U 0aKTepuil Mo MUKPOCKOIIOM HA rOTOBbIX MUKPOIIPenaparax
U X ONHCAHME
Paznen 4. ’KuzHeaesaTeJbHOCTh KJIeTKHU (3 1)

12 | OOmeH BerecTB WM MeTa00JIN3M

13 | ®orocunTe3. XeMOCHHTE3

14 | DHepreTuueckuii oOMeH
Pasznen 5. Pa3amMHoOkeHUe U MHAMBHAYAJIbHOE Pa3BUTHE
opraHusmos (8 1)

15 | XXu3HeHHbBINH UK KIIeTKU. Jlenenue KieTku. MuTo3.
JlaGoparopHas padora Ne 2: «HabuwaeHne MUTO3a B KJIeTKAaX
KOHYHKA KOPEUIKA JIYKA HA TOTOBbIX MHKPOIIpPenaparax»

16 | buocunTe3s Oenka. Peakmus MaTpUYHOTO CHHTE3a

17 | Tpaucnsaus — OnocuHTE3 OENKa

18 | Hexnerounbie hopMbI )KM3HU — BUPYCHI

19 | ®opmbl pa3MHOKEHHUSI OPraHU3MOB

20 | Meiio3

21 | O6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OMIOA0TBOPEHHE.
JladopaTopHas padora Ne 3: «3yueHue cTpoeHHs MOJIOBBIX
KJIETOK HA rOTOBBIX MUKPONIpenaparax»

22 | UnguBuayalbHOE pa3BUTHE OPraHU3MOB
Pa3nes 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHu3MoB (9
1)

23 | 'eHeTnka — HayKa O HACJIEJICTBEHHOCTH U N3MEHUYHNBOCTH

24 | 3aKOHOMEPHOCTH HaclleI0BaHUs PU3HAKOB. MOHOTHOpUAHOE
CKpEIIMBaHUE

25 | JlurubpuaHoe cKpemuBaHue. 3aKOH HE3aBHCUMOTO HacleOBaHUS
MIPU3HAKOB

26 | CuerieHHOE HACJIeJJOBaHHE MTPU3HAKOB

27 | I'eneruka nmosia. HacnenoBaHue mpu3HAKOB, CIIETUICHHBIX C TIOJIOM

28 | U3menuuBocTh. HeHacnencTBeHHass M3MEHYHBOCTD.

JlabopaTopnasi pa6ora Ne 4: «3yuyenne Mmoau(puKaHOHHOM
N3MEHYHBOCTH, IOCTPOCHHE BAPHAIIMOHHOIO Psiia M




BapPUALMOHHON KPUBOID)

29 | HacnencTBeHHas N3MEHYMBOCTh
30 | I'enernka yenoBeka
31 | MroroBasi KoHTpoOJbHas padora 3a Kypc 10 kiacca
Paznen 7. Cenexuus opranusmon. OcHoBbI OMoTexHo0rUM (3
1)
32 | AHanu3 roJloBoi KOHTPOJIBbHOM paboTel. Cenekuus Kak HayKa U
rpoliecc
33 | MeTo1pl ¥ TOCTHIKECHHUS CENICKIINH PACTEHUH U )KUBOTHBIX
34 | BHOTEXHOJIOTHS KaK OTPAacib MPOU3BOICTBA
Hroro: 34 yaca
I'paduk 1abopaTOpHBIX, MPAKTHYECKUX U KOHTPOJIbHBIX pador. 10 kaace
Ne Bua padotsl, Tema pa6oTsbl Cpoxk
n/n NpoBeACHHS
1 CraproBasi IMarHOCTHKA.
2 JladopaTopHas padora Ne 1: «3yueHue cTpoeHusl KJIE€TOK PacTeHUN,
KUBOTHBIX, TPUOOB M 0aKTepuii O] MUKPOCKOIIOM HA TOTOBBIX
MMKpOINpenaparax 1 uX onucaHue»
3 JlabopaTopHas padora Ne 2: «HaO/roneHue MUTO3a B KJIETKAX KOHYUKA
KOpeLIKa JyKa Ha FOTOBbIX MUKpOINpenaparaxy
4 JlabopaTopHas padora Ne 3: «3yueHue cTpoeHHs MOJIOBbIX KJIETOK HA
roOTOBBIX MHKpOIpenaparax»
5 JlaGoparopHas padora Ne 4: «M3yuyenue MoaupuKaumoHHOM U3MEHYUBOCTH,
MOCTPOEeHHEe BAPHALIMOHHOI0 PSi/Ia U BAPUALMOHHOM KPUBOIN»
6 Hrorosasi koHTpoJIbLHasi padora 3a kypc 10 Ki1acca
11 KJIACC
e Tema ypoka JaTa npoBeneHus
IJIaH dakr
Pazaea 1. DBoarouuonHast 6motorus (10 u)
1 DBOJIIOIMS M METOJIbI €€ U3yYeHUs!
2 | UcTtopus pa3BuTHs NpeJCcTaBlIeHU 00 3BOTIOIUT
3 CraproBasi IMATHOCTHKA
4 | Ananu3 cTapTOBOM JUArHOCTUKH. MUKPOIBOIIOIUS
5 | [lomymsiiust KaKk 3ieMeHTapHas eMHHUIA BHIA U BOJIOLUU.
JlabopaTopnasi pabora Ne 1: «CpaBHeHue BUIOB 110
MOP(}010rH4ecKOMY KPHTECPHIO»
6 | JBmxymue cuisl (35eMeHTapHble (JaKTOPhl) SBOJIIOLUU
7 | EcrecTBeHHBIN 0TOOD U ero (hopMel
8 | Pe3ynbTaThl 3BOJIOLMH: TPUCIIOCOOIEHHOCTh OPIraHU3MOB U
BUJ000pa3oBanue. JlaGoparopuas padora Ne 2: «Onucanue
NPHCIOCO0ICHHOCTH OPraHN3Ma M €€ OTHOCUTEJIBHOI0
XapakTepa»
9 | HammpaBneHus ¥ MyTH MaKpO3BOJIIOLUHU
10 | HeoOpaTtumMoCTh 3BONIOLUHU
Pasnen 2. Bo3HuKHOBeHUe M pa3BuTHE KU3HHM HA 3emuie (9 1)
11 | Uctopus xu3Hu Ha 3eMiie U METOJIbl €€ u3ydeHus. [ unoressl

IMPOUCXOKJACHUA )KU3HU HA 3emite




12

PazButue xxu3HM Ha 3eMiie IO 3paM U IeproiaMm

13 | OcHOBHBIE ATAITBI BOJIOIMHI PACTHTEIHLHOTO U )KHBOTHOTO MHpA.
14 | CoBpemeHHasi CHCTEMa OPraHUYECKOro Mupa
15 | DBomtonus yenoBeka (aHTPOIMOTEHE3)
16 | JBwxymme cuibl (pakTophl) aHTPOIIOTEHE3a
17 | OcHOBHBIE CTA U IBOJIIOIIMHU YETIOBEKA
18 | YenoBeueckue packl M MPUPOJIHEIC aTANTAIIMH YEIOBEKA
19 | O606menue mo reme «BO3HUKHOBEHUE U Pa3BUTHE )KU3HU HA
3emie»
Pazjen 3. Opranusmsbl u okpyxaiomas cpeaa (5 4)
20 | DxoJyorus KaK HayKa
21 | Cpenpl 0OMTaHUS M SKOJIOTHUECKUE (PAKTOPHI
22 | Aouotnueckue dpaktopsl. JlaGopaTopnasi padora Ne 3,
«Mopposioruueckue 0COOEHHOCTH PACTEeHUI U3 PA3HBIX MeCT
o0MTaAHUNY.
23 | buotndeckue GakTopsl
24 | DKOJIOTHYECKHE XapaKTePUCTHKH TOMYIISIIAN
Pa3znen 4. CooduiecTBa M YKojIornyeckne cucremol (10 1)
25 | CooOmiecTBa OpraHu3MOB — OHOIIEHO3
26 | DKOJIOTHYECKUE CHCTEMBI (IKOCHCTEMBI)
27 | OcHOBHBIC TIOKA3aTEIIA IKOCUCTEMBI. DKOJIOTHUSCKUE TTUPAMHU/IBL.
CaoiictBa 3kocucteM. Cykueccus
28 | [IpupoaHbIE SKOCHUCTEMBI
29 | AHTpOTIOTEHHBIC YKOCUCTEMBI
30 | buocdepa — riobabHas YKOCHCTEMA 3eMIIH
31 | 3akOHOMEpPHOCTH CYIIECTBOBaHUS OMOChEpHI
32 | YenoseuecTBO B Onochepe 3emin
33 | UToroBasi KOHTpOJILHasi padoTa
34 | AHanu3 UTOroBOM KOHTPOJIBHOU paboThl. CocyliecTBOBaHUE
MIPUPOJIbI M YEJIOBEYECTBA
Hroro: 34 yaca
I'paduk 1a00paTOPHBIX, NPAKTHYECKUX U KOHTPOJBLHBIX pador. 11 kiacc
Ne Buna padorbl, TeMa padboThl Cpox
n/n NPOBeJIeHNs
1 CraproBasi JMUATHOCTHKA.
2 JlabopaTopHas padora Ne 1: «CpaBHeHHe BHI0B 110 MOP(}010rn4ecKoOMy
KPHUTEPUIO»
3 JladopaTopHas padora Ne 2: «Onucanue npucnoco0JIeHHOCTH OPraHu3Ma U
€€ OTHOCHTEJILHOT0 XapaKTepa»
4 JladopaTopHas padora Ne 3. «Mopdgosioruyeckne 0COOEHHOCTH PACTEHUH U3
Pa3HBIX MeCT 0OMTAHUS
5 HTorosast KOHTpoOJIbHAsA padoTa




