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MNOSACHUTEJIbBHAS 3AITMCKA

[Ipu pazpaboTke mporpaMMbl MO OHUOJIOTHH TEOPETHUECKYI0 OCHOBY JUIsl ONPEAEICHUs MOAXO0JI0B K
(opMUPOBAHUIO COJEpKAHUS YUeOHOTO TnpenmeTa «bruosorusy COCTaBHIN: KOHIENTYalbHbBIE MOJIOKCHHS
®I'OC COO o B3anMOOOYCIOBICHHOCTU LIEJIEH, COJIEp)KaHMs, Pe3ylTbTaTOB OOyueHHs W TpeOOBaHUH K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHHUS 00 OOMMX HEeNnsX M MPUHLUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI CpeaHero oOmiero obpasoBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHHUsT O crenuduke Ononorny, €€ 3HAYeHUH B IO3HAHWM JKMBOW TPHPOJIBI U OOECICUeHUH
CYIIECTBOBAHMS UeJIIOBEUYECKOTo obOmecTBa. COrllacHO Ha3BaHHBIM MOJIOKEHHUSAM, OTIPE/IEICHBI OCHOBHBIC
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma o 6uooruu TaéT MpeaCTaBICHUE O LEsIX, 00 00mel cTpaTernn 00y4YeHUs, BOCTUTAHUS
U pa3BuTUs oOywarouuxcs cpeacTBamMu yueOHoro mnpenmera «buosnorus», ompenenser o0OsA3aTeabHOE
MIPEeIMETHOE COJIEp’)KaHUE, €ro CTPYKTYpPY, paclpelesieHue Mo pasjienaM M TeMaM, PEKOMEHIYyEMYIO
MOCIIEIOBATEIILHOCTh M3YUEHHUSI y4eOHOTO Marepuana ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIECcCca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuXcsl.

B mporpamme mo OHONOTHM TakKe YYUTHIBAIOTCS TpPeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TPEIMETHBIM pe3ylbTaTaM OOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB YUEOHO-
MO3HABATENbHON  JIEATENIbHOCTH/Y4eOHBIX  JOEHCTBUH  OOydyaroluxcs IO OCBOEHHIO  COJEP)KAHUS
O61o0rN4Yeckoro oopazoBaHusl.

B nporpamme mno Ouosorun (10-11 knaccel, 0a30BbIi  ypOBEHb) peajl30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Onaromapss 4eMy B HEW NMPOCMATPHUBAETCS HANPaBJICHHOCTh Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpPUEHTAIMI JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, TPEICTABICHUHA O 3I0pOBOM oOpa3e KH3HH H
OCpe)XHBIM OTHOIIEHHEM K OKpyXKawIied npupogHoil cpene. I[lostomy Hapsamy ¢ H3y4eHHEM
00IeOMOIOTHYECKHUX TEOPHil, a TakKe 3HAHUI O CTPOEHUH JKUBBIX CHCTEM DPAa3HOTO paHra M CYUIHOCTH
OCHOBHBIX IPOTEKAIOLIUX B HUX MPOIIECCOB B MPOrpaMMe M0 OUOJIOTHH yIeJIEHO BHUMAHUE UCTIOIb30BaHHUIO
MOJIyYEHHBIX 3HAHUN B TOBCETHEBHOM JKW3HU JJIs pELIEHHUS MNPUKIAJAHBIX 3a7ad, B TOM YHUCIE:
NpOQUIAKTUKH HACIEACTBEHHBIX 3a00JieBaHUN YEIOBEKa, MEAWKO-T€HETHUYECKOTO KOHCYIbTHUPOBAHUS,
000CHOBAaHUS SKOJOTMUYECKH I€]1eco000pa3HOro MOBEIACHUSI B OKpYXKAalolled MPUPOAHON cpene, aHaiu3a
BIIUSIHUSL XO3SIMCTBEHHON JIEATEIHHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
YcuieHne BHUMaHUS K MPUKIAAHON HANpaBICHHOCTH yueOHoro mpeamera «buojorusy mpoauKTOBaHO
HEOOXOIUMOCTBIO O00€cleYeHHs] YCIOBUM ISl pEIIeHUs OJHOW U3 aKTyalbHBIX 3a/lad ILIKOJIBHOTO
O6uosoruuyeckoro oOpa3oBaHUs, KOTopas mpeamnojaraer (GopMHpOBaHHE y OOYYarOIIMUXCS CIIOCOOHOCTH
a/IalTUPOBATHCS K U3MEHEHHSIM TUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosiorus Ha ypoBHe cpelHero oOiero oopa3oBaHus 3aHMMaeT BakHoe MecTo. OHa oOecreunBaeT
dbopMupoBaHre y 0OydYarOIIUXCs MPEICTaBICHUM O HAydHOW KapTUHE MHpa, pacuupser u o0oOmiaet
3HAHUS O KUBOU MpUpPoJE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOI OpraHU3aliy U SBOJIOIUH, CO3AET
yCIOBUSL JJIs: TMO3HAHUS 3aKOHOB JKUBOW MPUPOJBI, (GopMHUpOBaHUS (PYHKIIMOHATBEHOW T'PaMOTHOCTH,
HABBIKOB 3/I0POBOT0 U 0€30MacHOro o0pasa KHU3HHU, IKOJOTHYECKOTO MBIIUIEHHUS, IEHHOCTHOTO OTHOIICHHUS
K JKUBOI MPUPOJE U YEIOBEKY.

bonbmoe 3HayeHne OMOJIOTHMS MMEET TaKkKe JUIsl pelleHUs] BOCIMUTATENbHBIX M Pa3BUBAIONINX 3aj]ay
cpeaHero obmiero oOpazoBaHMs, colManu3anuu oOywaromuxcd. M3ydyenue Ouonoruu oOecrneynBaeT
yciaoBus JUis (DOPMUPOBAHHS HMHTEIUIEKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX M MH(QOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpHI, CIIOCOOCTBYET HHTETpalid OWOJOTMYECKUMX 3HAHUM € NpEeACTaBICHUSMH U3
JIpYruX Y4eOHbIX NPEIMETOB, B YAaCTHOCTH, (PU3MKHM, XMMHMHU U Teorpaduu. Ha3zBaHHBIE MOJNOXKEHUS O
npeJHa3HauYeHUH Yy4eOHOro mnpenmera «buonorus» COCTaBUIM OCHOBY Ul OIpENeNIeHHs] MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHU, IIPEJCTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

OT10op conepxanus yuyeOHOro npeamera «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBJIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO IMOJAX0/a, B COOTBETCTBUH C KOTOPHIM OOyuaroluecs IOJDKHBI OCBOUTH 3HAHUS M
YMEHUS, 3HauuMble s (OpMHpOBaHMS OOIIEH KyJIbTYPbI, OINpPEESAIONINE aJeKBaTHOE IOBEICHHUE



YeJloBeKa B OKPY)KAIOLIEH MPHUPOTHON cpene, BOCTpeOOBaHHbBIE B MOBCEIHEBHOW JKU3HU U NMPAKTHUECKON
nearenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUN 3aHUMAIOT AJIEMEHTHI COAEPIKaHUs, KOTOPBIE CIYyKaT
OCHOBOH il (DOPMUPOBAHMS IPEJICTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa M
LEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINUX I'yMAaHU3AIHMH OHOJIOTUYECKOTro 00pa30BaHusl.

CTpyKTypHUpOBaHHE COJIEpkKaHUsl y4eOHOro Marepuasia B IporpaMMe Mo OMOJIOTHU OCYHIECTBIICHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHS 3HAHUKA 00 OTIMYMTENBHBIX OCOOEHHOCTSX JKMBOM HPUPOIBI, O €&
YpPOBHEBOM OpraHu3alid M HBOJIOLUMU. B COOTBETCTBUMM € 3TUM B CTPYKType YydeOHOro mpeamera
«buonorus» BbLAEIEHBI CIEAYIOUIUE COAEpKATEIbHbIE JIUHUU: «brosiorusa kKak Hayka. MeToabl HayyHOTO
no3Hanusy, «KieTka kak onosoruueckas cuctemay, «Opranusm Kak ouojoruyeckas cucrema», «Cucrema u
MHOT000pa3ue OpraHuYecKOro MHpay, «IBOJIONUS KUBOW HPUPOIBD, «IKOCUCTEMBI W TPUCYLINE UM
3aKOHOMEPHOCTH.

Henps uzydenus: yue6Horo npeameta «buosorus» Ha 6a30BOM ypOBHE — OBJIQJICHUE 00YJaIONTUMHUCS
3HAHUSIMHM O CTPYKTYpHO-(YHKIIMOHAJIBbHOW OpraHM3alliy *UBBIX CUCTEM PAa3HOIO paHra U NpuoOpeTeHue
YMEHHUH HCMOJIb30BaTh 3TU 3HAHMS JUISl TPAMOTHBIX JEMCTBHM B OTHOIIEHWU OOBEKTOB >KMBON MPUPOJBI U
pELIeHUs Pa3INYHbIX )KU3HEHHBIX MPOOJIEM.

JocTmwkenne menu u3ydeHus: yaueonoro npeamera «buosorus» Ha 6a30BOM ypOBHE 00ECIIEUMBAETCS
pELICHUEM CIEeTYIOIINX 3a/1ay:

OCBOEHHE OOYyYaroImIMMHCS CHCTEMbl 3HAaHMM O OHOJIOTUYECKUX TEOpHUSAX, YUYEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTEe3axX, MpaBuiaX, CIYKallUX OCHOBOW Ui (QOPMHpPOBAHUS NPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAy4yHOro IIO3HAHUS, CTPOEHHUH, MHOT00Opa3uu u
OCOOEHHOCTSIX UBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliH, BBLAAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUSAX B OHOJIOTHH;

(dbopMupoBaHue y 00y4Jaronuxcs M0o3HaBaTENbHbBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
B IpOILIECCe aHalIM3a JaHHBIX O MYyTAX pa3BUTHUS B OWOJIOTMM HAYYHBIX B3TJISAOB, MJIEH W MOAXOMIOB K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE Yy 00y4aromuxcst 001en KyabTyphl, GYHKIMOHATHHOW TPAMOTHOCTH, pPa3BUTHE YMEHUMN
OOBSCHATH U OLCHUBATH SBJICHUS OKPY)KAIOIIErO0 MHpa KMBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU W OIBITA,
MOJIyYE€HHBIX MPU U3YY€HUU OHOJIOTHH;

dbopMupoBaHHe y OOYyYaroOIIMXCS YMEHHH WJUTIOCTPUPOBATh 3HAYEHUE OHMOJOTMYECKHX 3HAHHUM B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM U
arpoOUOTEXHOJIOTUH;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEJIOBEKOM >KUBOM MPHUPO/IbI, HEOOXOAUMOCTH
OEpe)KHOrO0 OTHOILIEHUS K HeH, COONMIONEeHUS STUYECKMX HOPM TMpU MPOBEAECHUU OHOJOTHYECKUX
HCCIEIOBAaHUM;

OCO3HAHHE IEHHOCTU OMOJOTMYECKUX 3HAHWI JJIS MOBBIINICHHUS YPOBHS SKOJIOTMYECKON KYyIbTYpHI,
i GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHHUI B MOBCEIHEBHOM KU3HU Ui OLEHKU MOCIEACTBHIA
CBOECH NIeATeNbHOCTH MO OTHOILIEHUIO K OKpYXKaloleh cpene, COOCTBEHHOMY 370pOBbIO, 0OOCHOBAHHUE U
cobmoienre Mep porIakKTUKH 3a001€BaHU.

B cucreme cpeanero o6uiero o0pazoBanus «buonorusy», usydyaemas Ha 6a30BOM ypOBHE, SBISETCS
00s13aTeNIbHBIM YU4EOHBIM MPEIMETOM, BXOAAIIMM B COCTaB MpeaMeTHOH oOmacth «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD.

Jlns u3yueHust 6uosnoruu Ha 6a30BOM yYpOBHE CpeHEro o0mero oopa3oBaHusl OTBOAUTCS 68 4acoB: B
10 kmacce — 34 gaca (1 gyac B Hegento), B 11 kimacce — 34 yaca (1 yac B Hezeno).

COJAEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. Buonorns kak Hayka.



buonornss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHUUYECKUMH W JPYTUMHU
€CTeCTBEHHBIMH HayKamH, (huinocodueit, STUKOH, 3cTeTUKON U npaBoM. Poib Ouonoruu B GpopMupoBaHUH
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrcTeMa OHOJOTMYEeCKUX HAYK.

Metoapl MO3HAHHWA KUBOW MPHPOIBl (HAOMIOJEHUE, OSKCIECPUMEHT, OINHCAaHHE, H3MEpPEHHE,
KJaccu(uKaIys, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHncTpaumuu:

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

Tabmuuer u cxembl: «MeToAbl TO3HAHUS KUBOW TIPHUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuyeckas padora Ne 1. «Vcmonp30BaHNE PA3NUYHBIX METOJOB MPH M3YyYCHUH OMOJIOTHYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OMOCHUCTEMBI) KaKk HpeaMeT H3ydeHHs Ouosoruu. OTINYME KUBBIX CHCTEM OT
HEOPraHUYECKOW PUPOJIBIL.

CpoiicTBa OmocucteM M HMX pa3HOOOpasue. YPOBHM OpraHu3alui OMOCUCTEM: MOJIEKYJISPHBIMH,
KJIETOUHBIH, TKAaHEBBIN, OpraHU3MEHHBIN, MOMYJIAIIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOr€0LEHOTUYECKHUI),
ouochepHbIi.

JdemoncTpaumnu:

Tabmuibt 1 cxembl: «OCHOBHBIE PU3HAKH KUZHI», «YPOBHU OPraHU3aIuH KHBOUM MPUPOIBD».

Ob6opynoBanue: moaens Mosekyasl JJHK.

Tema 3. XuMH4ecKuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBI: MAaKpOAJIEMEHThI, MUKPO3JIeMEeHThl. Bona u
MUHEpaJIbHbIE BEIECTBA.

OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUeckoro 6anaHca.

benku. CoctaB u crpoeHue OenkOB. AMHUHOKHCIOTHI — MOHOMEpHl OenkoB. HesameHumbie wu
3aMEHUMbIE AMHUHOKHCIOTHI. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpPhl OCJIKOBOW MOJIEKYIIbI
(mepBuYHasi, BTOpPUYHAsA, TpPETUYHAsT M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBAa OEIKOB.
buonorndeckue GpyHKIIMU OSITKOB.

®epMeHTHl — Ouosiornyeckue kKatanuzaropbl. CTpoeHue (epmMeHTa: aKTUBHBIN IIEHTP, CyOCTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunsl. OTinunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaxapubl (TIIFOKO3a, prb03a M Ie30KcHpru003a), Tucaxapuasl (caxaposa, JIaKTo3a) u
MoJIMcaxapyuabl (Kpaxmall, TIIMKOTeH, 11eJUTi003a). bruonorndeckue GpyHKIINN yriieBOIOB.

Jlununael: Tpurmuuepuasl, ¢ochoaunuael, crepounsl. [uapoduibHO-TUAPOGOOHBIE CBOMCTBA.
buonoruueckue pynkuu nunuaos. CpaBHEHUE YIIIEBOJOB, OCJIIKOB U JIMIHUJIOB KaK HCTOYHUKOB YHEPTHH.

Hyxnennossie kucnotel: JJHK u PHK. HykineoTuasl — MOHOMEpPBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢byukuun JJHK. Crpoenne u ¢pynkunu PHK. Buast PHK. AT®: crpoenue u pyHkuuu.

Huronorus — Hayka o kierke. Kierounas Teopus — mpumep B3aUMOJICHCTBUS uael u (pakToB B
Hay4YHOM MO3HAHUHU. MeTObl U3yUeHUS KIETKH.

Knetka kak nenocrtHas xuBasi cuctema. OO0mine npu3Haku KIETOK: 3aMKHYTasi Hapy»Hasi MemOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelika.

Tumnsl kneTok: sykapuoTHyeckas ¥ npokapuotudeckas. OCOOEHHOCTU CTPOEHUsI MPOKAPUOTHUECKON
kiaetku. Kierounass crenka Oakrtepuil. CrTpoeHHE 3SyKapHOTHUECKOM KiIeTKH. (OCHOBHBIE OTIMYMS
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl ~KJIETOK — KJIETOYHAas CTEHKAa, TIJIMKOKAIMKC, HX (QYHKIUH.
[Tna3marnyeckass memOpaHna, e€ cBoiictBa M ¢yHkuuu. L{utormasma u e€ opranouasl. OqHOMEMOpaHHbIE
opraouasl kietku: OIIC, ammapar [onpmkn, mm3ocoMmbl. [lolmyaBTOHOMHBIE OpraHoMIbl KJIETKH:
MUTOXOHAPHUH, TIacTUibl. [IpoucxoxaeHne MUTOXOHApUM W miactui. Buasl miactua. HememOpanubie
OpraHoM/Ibl KJIETKH: pUOOCOMBI, KIETOYHBIN LIEHTP, IEHTPHOJIN, PECHUYKH, KTYTUKH. DYHKIIMH OPraHOUI0B
KJIETKU. BKiIroueHus.



SAnpo — perynsTopHsIil eHTp KieTku. CTpoeHue sapa: sijaepHas 000J0UKa, KapuoIuia3Ma, XpoOMaTuH,
SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneitnen, P. Bupxos, [Ixx. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XMMHUYECKHMX JJIEMEHTOB B HEKHMBOM Ipuponae», «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B KHBOU MPUPOJIE».

Tabmuuer u cxemsl: «lleproguueckass TabIUIa XUMHUYECKUX AJIEMEHTOB», «CTpOCHHE MOJEKYIbI
BOJb», «bmocuHTe3 Oenmka», «CTpoeHne MoyeKyibl Oenka», «CtpoeHue ¢epMeHTay, «HykienHOBBIC
kucnotsl. JIHK», «Crpoenue monexkynsl AT®», «CrtpoeHue 3ykapHOTHUYECKOH KieTKn», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHue pacTUTeIbHOM KIeTKn», «CTpOoeHHE MPOKAPUOTHYECKON KIETKW»,
«CtpoeHue sizipa KIETKW», «YTIeBOAb, «JIunuapm.

O6opynoBaHue: CBETOBOW MHUKPOCKOM, 00OpyIOBaHWE IJIsi MPOBEJACHUS HAOIIOJIEHUN, U3MEpPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENBHBIX, )KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

Jlaboparopnas pabora Ne 1. «l3yueHue KaraauTHUEeCKOW aKTMBHOCTH ()EPMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTaxas3bl)y.

JlabopaTtopHast padota Ne 2. «/3ydeHne CTpOCHHS KJIETOK PACTCHHH, JKMBOTHBIX M OAaKTEpHil MO
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax U ux OIMUCaHHEe».

Tema 4. /KuzHeaesiTeJIbHOCTb KJIETKHU.

OOmeH BemmiecTB, WM MeTa00JM3M. ACCUMIIIANMS (IUIACTUYECKUM OOMEH) W JAMCCHUMUJISIIUS
(pHEepreTuyeckuii OOMEH) — JIB€ CTOPOHBI €AMHOTrO Mpoiecca Merabonm3ma. Poiib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpOGHBIN U rereporpodHbiii. Ponb depMeHTOB B 0OMEHE BEIECTB U
MIPEBPAILICHUY SHEPTUU B KIIETKE.

dotocunre3. CBeroBas U TemMHOBas ¢a3bl GotocuHTe3a. Peakiuu dotocunresa. DhHEKTUBHOCTH
dboTocunTe3a. 3HaueHne GOTOCHHTE3a IS KU3HU Ha 3emuie. BiusHue ycnoBui cpenasl Ha (GOTOCUHTE3 U
CHOCOOBI TOBBIIICHUSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

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

DHepreTuyeckuii oOMeH B KieTke. Paciiernienue BelecTs, BbIICICHUE U aKKYMYJIUPOBAHUE SHEPTUU
B KJIETKE. DTallbl 3Hepreruyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kucioponnoe okuciaeHue,
Wik KiIetoyHoe apixanue. OxwucnutenbHoe (GochopunupoBanue. IHHEKTUBHOCT 3HEPreTUYECKOrO
oOMeHa.

Peakuuu matpuuHoro cunres3a. I'enermueckas uHbopmanus u JHK. Peanuzamms renernyeckoii
uHpopmanuu B Kietke. ['eHeTnyeckuil ko u ero cBoiicTBa. Tpanckpumnims — MatpuuHslii cuHTe3 PHK.
Tpancnsmus — O6uocunTe3 Oenka. Drtambl Tpancnauuud. KomupoBanue amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknetounsie ¢opmbr xu3Hu — BuUpychl. Mcropust otkpbeiTus BupycoB (. M. VBaHoBckwuii).
Oco0eHHOCTH CTPOCHHUS W KU3HEHHOTO IMKiIa BUpYcoB. baktepuodaru. bone3nu pacteHui, )KUBOTHBIX U
4eJioBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHnonedunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOpaTHas TpaHCKpWIIHMs, peBepraza W HHTerpasza. I[IpodunakTuka pacnpocTpaHEHHS BHPYCHBIX
3a00JIeBaHHH.

JdeMoHcTpanum:

[Hoptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuie! u cxemsl: «Tumnsl mutanusy, «Metabonu3m», « MUTOXOHAPUN», « IHEPTETUIECKUIT 0OMEHY,
«Xnoporutacty, «Dotocunres», «Ctpoenune JIHK», «Ctpoenue u QyHKIMOHUpOBaHUE TreHay, «CUHTE3
Oenka», «['emernueckuit kom», «Bupycb», «bakrepuodarm», «CTpoeHWe W KU3HEHHBIM ITMKI BUpYca
CIINda, 6akrepuodaray, «Permkanus JJHK».



Ob6opynoBanue: monenu-ammuMkanun «Yasoenne [AHK wu Tpanckpunums», «buocunTe3 Oenkay,
«CtpoeHue KiIeTkn», Moaeinb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANMBHIYaJbHOE Pa3BUTHE OPraHNU3MOB.

KieTouHbIil UK, WK )KU3HEHHBIN MUK KIeTku. MHaTepdasza u muto3. [Ipomecchl, mpoTekaronue B
uHTepdasze. Permnmkanms — peaknus matpuynoro cunreza JIHK. Crpoenme xpomocom. XpoMOCOMHBII
Habop — Kapuotuml. /IUNMIOWIHBIN W TarIOUIHBI XpPOMOCOMHBIE HAaOOpBl. Xpomatuasl. LluTonornyeckue
OCHOBBI Pa3MHOKEHUS U UHAWBUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — Muto3. Ctaauu muto3a. [Ipoueccel, npoucxoaaiime Ha pa3HbIX CTAJUSIX MUTO3A.
buonornyeckuit cMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

@®opMBbl pa3MHOKEHUSI OPraHU3MOB: OecIiosoe U MosioBoe. Buapl 6ecrnonoro pa3sMHOXKEHUS: IeJIeHNE
HaJBOE, IIOYKOBAHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEr€TATUBHOE PA3MHOXKECHHE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiio3. Craguun meiiosa. [Iporeccel, nmpoucxosaimue Ha cragusx menosa. [loBeneHue xpomocoM B
Mmeno3se. KpoccrnHrosep. bruosmornueckuii CMbICT M 3HaYEHUE MEH03a.

I'amerorenes — nporecc 0Opa3oBaHMsl MOJIOBBIX KJIETOK Y KMBOTHBIX. [10JI0BbIE *eye3bl: CEMEHHUKH
n suyaukd. OOpa3oBaHME W PAa3BUTHE TIOJOBBIX KIETOK — TaMmeT (CrepMaTo30WIl, SIMIEKIETKa) —
crepMarorene3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK M CrepMaro3ouaoB. OIIoJ0TBOPEHUE.
[TapTenorenes.

WnnuBuayanbHoe pasButhe (OHTOTeHe3). OMOpHOHAIbHOE pa3BUTHE (dMOpuoreHes). OTalbl
SMOpPUOHAJILHOTO Pa3BUTUS Yy TMO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpysslus, OpraHoreHes.
[TocTamOproHanbHOE pazBuTHe. THUIBI TOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUs: CTPOEHUE CEMEHH, CTaJIUH Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «DOpMBbI pa3MHOXKEHHUS OPraHU3MOBY, «JIBOWHOE OTUIOJOTBOPEHHE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOXEHUE PACTCHUIY, «Jlenenne kneTku OakTepuit», «CTpOCHHE MOJIOBBIX
KIeToK», «CTpoeHue XpomocoMbl», «Knetounslid mukimy, «Pemmukanus JHK», «Mwuto3», «Meiio3y,
«IIpssmoe u HempsMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMMUTAIOLIMX U 4YeJIOBEKa», «OCHOBHbBIE CTaauu
OHTOTEHE3a».

O6opynoBaHue: MUKpPOCKON, MUKponpenaparbl «CriepMaTo30U/Ibl MIEKOTIUTAIOMIETOY, «SIHleKIeTKa
MJIEKONIUTAKOIIEr0», «KapnoknHe3 B KIIETKaxX KOpElIKa JIyKa», MarHuTHas MOJeNb-anuinkanus «/lenenue
kietkn», Mmoaenb JJHK, Monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaboparopHas pabora Ne 3. «HaOnronenre MUTO3a B KJIETKaX KOHYMKA KOpPEHIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHas padota Ne 4. «M3ydyeHue CTpOeHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOTMpEnaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenver u 3amaum reHeTuku. Mctopus pa3Butusi reHeTUKU. Ponb HUTONOTHH W AMOPUONIOTHU B
CTaHOBIIEHUM TEHETHKU. Bkiam poccuiickux W 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeToJbl
TeHEeTUKH  (TMOpPUIOJIOTHYECKUHM,  IIUTOT€HETUYECKUH,  MOJEeKYyIsIpHO-TeHeTndeckuit).  OCHOBHbBIE
T€HEeTUYECKUe MOHATUA. [ 'eHeThuecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpelMBaHUH.

3aKOHOMEPHOCTH HAaclieZIOBaHUSl TPHU3HAKOB, YycTaHOBJeHHble I. Menaenem. MoHorudpuaHoe
CKpelIrBaHue. 3aKOH €JUMHO-00pa3usi ruOpuIoB mepBoro mokosieHus. IIpaBuno noMuHupoBaHMs. 3akoH
paciuenaeHus nNpu3HakoB. ['unore3a unctorsl ramet. [lonHOE 1 HEMTOJIHOE TOMUHUPOBAHUE.

JurubpuiHoe CKperuBaHue. 3aKOH HE3aBUCHMOTO Haclie[oBaHMs Mpu3HakoB. lluroreHernueckue
OCHOBBI TUTMOPUIHOTO CKpEIIMBaHUs. AHATU3UpYyolee cKpeluBanue. Vcnoap30BaHne aHaIM3UPYIOIIEro
CKpPEIIMBAaHUA IS ONIPeeNICHHsI TEHOTHIIa 0cOoOu.



CuenyieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa no cuenieHHOMY HacjeI0BaHHIO T€HOB.
Hapyimenue cuernieHus reHoB B pe3yJbTaTe KpOCCUHIOBEPA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHeTnYeCKre KapThl.

I'enernka mnosna. XpoOMOCOMHOE ONpENENieHHe Ioja. AyTOCOMBl U  IIOJOBBIE XPOMOCOMBI.
I'omoramerHsIe U rereporaMeTHble Opraau3Mel. HacnenoBanue npru3HakoB, CLHEIIIEHHBIX C II0JIOM.

N3meHunBOCTh. Buabsl W3MEHYMBOCTH: HEHACICACTBEHHAs M HAcleACTBEeHHas. Ponb cpensl B
HEHACJICICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOJU(MUKAIIMOHHOW M3MEHUMBOCTH. BapuanmoHHBIH
psn ¥ BapuanmoHHas kpuas. Hopma peakunu npusHaka. KoamdyecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHOW N3MEHYNBOCTH.

HacneacrBennasi, winM reHoTUNUYECcKas, U3MeHYMBOCTh. KoMOWHAaTHBHAs M3MEHYMBOCTH. Meiio3 u
MOJIOBOM  TpoIlecC — OCHOBAa KOMOMHATHBHOW WM3MEHYMBOCTH. MyTanmMoOHHAasT W3MEHYHUBOCTb.
Knaccugukanus myTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYUHBI MyTalluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacieACcTBeHHOW n3MeHuuBoct H. 1. BaBuiona.

BresaepHas HaCcIE€ACTBEHHOCTh U N3MEHYHMBOCTD.

I'eneruka uenoseka. KapuoTtun uenoseka. OCHOBHBIE METO/IbI TEHETUKU YEJIOBEKA: F€HEAIOTUYECKUH,
OJIU3HEIOBBIN, I[MTOTCHETUYECKUH, OMOXUMHUYECKUH, MOJICKYIsipHO-TeHeTHYeckuil. CoBpeMeHHOE
ONIpE/IETICHUE TEHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOILIBIO
[11[P-anamm3a. HacnencTtBennple 3a00ieBaHUsl YeOBEKAa: T€HHbIE OOJIE3HM, OOJIE3HM C HACJIEICTBEHHOU
MIPeIpaclooKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. ComMaTHyecKue U reHepaTuBHbIE MyTaluu. CTBOJIOBBIE
kieTku. [IpuHnunel 370poBoro oOpasa KU3HU, TUArHOCTHKHU, MPO(UIAKTUKA U JIEYEHUS T'€HETUYECKUX
Oone3nell. MenUKO-TEHETUYECKOE  KOHCYJIbTUpPOBaHHE. 3HAUEHHE  MEIUIMHCKOM  TE€HEeTHKH B
MpeIOTBPAILlEHUH U JICYEHUU T€HETHYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpaumnu:

[Moptpersr: I'. Mengaens, T. Mopran, I'. ne @pu3s, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H.
. BaBunos.

Tabmuipr u cxembl: «MOHOTHMOpPHIHOE CKpEUIMBAaHME M €ro IUTOreHETHYecKas OCHOBa», «3aKOH
pacIlernyIeHus] U ero IIUTOreHeTUYEeCKasi OCHOBA», «3aKOH YUCTOTHI TaMeTy», «/lurudpunHoe cKkpemBanme,
«lIuTosoTMYEeCKE OCHOBBI JUTHOPUIHOTO CKpEIIMBaHus», «Meio3», «B3auMonelcTBue aielbHBIX
reHOB», «I'eHeTuYecKkne KapThl PaCTEHMI, )KMBOTHBIX U YEJIOBEKAa», «l'€HeTHKa moja», «3aKOHOMEPHOCTH
HacJeA0BaHus, CUEIUIEHHOTO C MOJoM», «KapuOoTUIbl YeloBEKa U JKUBOTHBIX», «BuUIbl U3MEHUMBOCTHY,
«MoaudukanronHas Hu3MEHUYMBOCTHY, «HacnegoBanue pesyc-dakropa», «l'eHeTnka Tpymm KpoBU»,
«MyTannoHHass U3MEHYUBOCTBY.

O6opynoBanue: MOJEJIN-aNIUIMKALIMT «MoHorubpuanoe CKpELIUBaHUEY, «HemnosHoe
JOMHHUpOBaHUe», «urubpunnoe ckpemubanuey, «Ilepekpéct XxpoMocom», MUKPOCKON U MUKpOTIpenapar
«pozoduna» (Hopma, Myrauu Gopmbl KPbLIBEB U OKPACKH Tela), repbapuii «['opoX moCeBHOMY.

JlaGopaTopHble M NIpaKTU4YecKue padoThbi:

Jlaboparopnas pabora Ne 5. «l3yueHue pe3ynpTaTOB MOHOTHOPUAHOTO U TUTHOPHUIHOTO
CKpEIIMBAaHUS Y IPO30(UITbl HA TOTOBBIX MUKPOMpEnapaTaxy».

JlaboparopHas pabora Ne 6. «3yuenue MOAMQPHUKAIIMOHHON HM3MEHUYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psia U BapHAIllMOHHOW KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 Mmyranuil y Apo30(Guiibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[TpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U MPOLECC. 3apOXkKACHUE CeNeKIMU U AoMecTukanus. Yuenue H. M. Basunosa o
IIEHTPaxX MPOUCXOXKJIEHUS U MHOrooOpasus KyIbTYpHBIX pacTeHuil. LIeHTphl MPOUCXOXKACHUS TOMALTHUX
XKUBOTHBIX. COPT, MOpOIa, IITaMM.

CoBpeMeHHbIE METOABI CeNeKIUH. MacCcoBbI M MHAWBUIYAIbHBIH OTOOPHI B CENIEKIUU PACTCHUN U
KHUBOTHBIX. OlleHKa OJKCTephepa. bBIM3KOPOJICTBEHHOE CKpelMBaHWE — HMHOpUAMHr. Yucras IUHHUA.
CkpemuBanue 4uCTbIX JuHUE. ['ereposuc, umu rubpuaHas cuina. HepoacTBeHHOe CKpellMBaHuE —



ayrOpuaunr. OtnanénHas tuOpuamzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJy4YeHHue
IIOJIMIVIONJOB. JIOCTHKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHon0orHusa Kak oTpacis MPOU3BOJICTBA. | eHHAss MHKEHEpHs. DTarbl CO3JaHus PpeKOMOMHAHTHON
JAHK wu TpaHcrennsix opranu3moB. KiierouHass unxkeHepus. KieTtouynble KynbTypbl. MHUKPOKIOHAIBHOE
pa3MHO)KeHMe pacTeHud. KiloHMpoBaHME BBICOKONPOAYKTHBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Dkonornyeckue u 3rudeckue npodnemel. MO — reHeTnyecku MOAU(DUIIMPOBAHHBIE OPTaHNU3MBI.

JlemoHCcTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. 1. Kapnieuenko, M. @. lBaHoB.

Tabmuuer u cxembl: kapTa «LleHTpBI MPOUCXOKICHUS W MHOTO0Opas3usi KyIbTYPHBIX PacTCHUI,
«Ilopoapl AOMAamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas THOpUIU3ALIUIY,
«Paboter akamemmuka M. @. Usanoay, «llomumaonmus», «OO0beKTbl OuMOTEexHOJOTHMY, «KiIeTouHbie
KYJIbTYpbI U KJIOHUPOBaHHE», «KOHCTpyHMpOBaHuE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKH IUJIOJIOB U KOPHEIUIOAOB JMKHX (OPM U KyIbTYPHBIX COPTOB pPacTEHHH,
repOapuit «CenbCKOX035UCTBEHHBIC PACTECHUS.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeust «OCHOBHbBIE METOJIbI U IOCTHKEHUS CENIEKIIMU PACTEHUM M )KUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abopaTOpHIO
arpOyHUBEPCHUTETA WIM HAyYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo1rOMOHHAS OMOJIOTHS.

[Ipeanocslnkn BO3HUKHOBEHHUS SBOJIIOLMOHHOM TEOpUH. OBOJIIOIMOHHAS TEOpuUs M €€ MEeCTO B
O6uosnorun. BiusHue 3BOTIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHUU U IPYTUX HaYK.

CeuzerensctBa sBomonuu. IlaneoHTonormdeckue: MOCIENOBATENBHOCTE IOSIBJICHUS BHIOB B
NAJICOHTOJIOTMYECKOM JieTonucH, nepexoanbie Gopmsl. bruoreorpaduueckue: cxoAcTBO U paznuuue (ayH U
(h70p MaTepUKOB U OCTPOBOB.

OMOPHOJIOrMUECKUE: CXOJCTBA U Pa3Indus SMOPHOHOB pa3HbIX BUJIOB MO3BOHOYHBIX. CpaBHUTENIBHO-
aHATOMHUYECKUE: TOMOJIOTMYHBIC, AaHAJIOTMYHBIC, PyIUMEHTapHBIC OpPraHbl, aTaBU3MbL. MOJIEKYJIApHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKHX IyTeH y BCeX
OpraHu3MOB.

OpomonnonHas teopus Y. Jlapeuna. [Ipeanoceiku BOZHUKHOBEHHUS JapBHHU3MA. [IBHXKYILHME CUIIbI
3BOJIIOUMM BHJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU OrPAHUYEHHOCTH PECYpPCOB,
HeolpeiesI€HHasi U3MEHYMBOCTb, O0pb0a 3a CyleCTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Bosonun (CTD) u €€ 0CHOBHBIC MTOJI0KEHHUS.

Muxposomronus. [Tomynsanus kak equHULA BUAA U 3BOJIOLUY.

JBwxyme cuibl  (pakTopbl) HBOJMIOLNMM BHUIOB B Ipupoie. MyTalMOHHBI Mpouecc u
KOMOMHATHBHAs U3MEHUYMUBOCTb. [lonmynsiinoHHbIe BOJIHBI U Apeild reHoB. M3omsuusa 1 Murpanusi.

EctecTBenHblil 0TOOp — Hanpapistomuil Gpakrop 3BoorHu. OpMbI €CTECTBEHHOIO 0TOOPA.

IIpucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BOJIONMM. [IpuMepsl mpucnocoOneHuit y
OpraHu3MoB. ApoMop(O3bl U UANO-a AN TALIH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHoBHBIE (OpMBI BUJO0Opa30BaHUS: TeorpapruecKoe,
JKOJIOTMYECKOE.

MaxkposBostorust. PopMbl IBOIONUK: (PUIETHYECKas], TUBEPIreHTHas, KOHBEPT€HTHAs, MapasliesbHasl.
HeoOpatumocTs 3BOIIOLUY.

[IpoucxoxkaeHne OT HecHeUUalIU3UpOBaHHBIX NpeakoB. [Iporpeccupyromas —cnenualin3ans.
AnantuBHas paguanus.

JdemoHncTpaumnu:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, .
Miromnep, A. H. CeBeprios.



Tabmuupr m cxembl: «Pa3BuUTHE OpraHMYECKOro MHpa Ha 3emie», «3apOAbIIU IO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «DopMel 00pbOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBI OTOOP»,
«MHoroob6pasue cCopToB pacTteHui», «MHOroobpasue mopoja KUBOTHBIX», «[lomymsauuny, «MyTanrnoHHas
M3MEHYHMBOCTB», «Apomopdosbly, «Mamoamantammmy», «OOmas nperenepauusy, «/[Bmxymue CHItbl
spommonnny, «Kapra-cxema wapmpyra mnyremectBus Y. Jlapsunay, «bopnba 3a CyliecTBOBaHUEY,
«[IpucnocobneHHOCTs ~ Opranu3mMoB»,  «l'eorpaduueckoe  BUA00OpazoBaHHE»,  «IKOJIOTHUECKOE
BHJI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHbIMU TUIIAMU OKPACKH, HAOOp IIOJOB M CEMSH,
kosutekuust «[Ipumepbl 3alUTHBIX NPUCIIOCOOJIEHUH Y >KMBOTHBIX», MOJeNb «OCHOBHBIE HAIpaBJICHUS
IBOJIIOLIMMY, 00bEMHAsA MOieb «CTPOEHHUE FOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KojueKiusi «DOopMbl COXpaHHOCTH HCKOIMAEMBIX >KUBOTHBIX H
pacteHuii», moaenp anmukanus «llepekpéct xpoMocom», BlaxHbIe Ipenaparsl «Pa3BuTue HacCEKOMOro»,
«Pa3BuTHe narymkmn», Mukpomnpenapat «Jlpo3odunay (Hopma, Mmyranuu GopMbl KpbUIbEB U OKPACKH TEJA).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEHHE BUAOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

Jlabopatopuast pabota Ne 2. «Omnmcanue MPUCTOCOOICHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HuKHOBeHMe M pa3BUTHeE KU3HU Ha 3emJie.

JloHayuHbIE TIPENICTaBICHUS O 3apOKJICHUM XU3HU. HaydHble runote3sl BOSHUKHOBEHHS KU3HU Ha
3emiie: abuoreHe3 U NaHcHepMus. XUMU4ecKast 3BOJIOIUSA. AOMOT€HHBIM CUHTE3 OPraHNYeCKUX BEIECTB U3
HEOPraHUYECKUX. OKCIEpUMEHTAIbHOE TMOATBEPKACHUE XHWMUYECKOW »sBostonnu. HauanbHble 3Tambl
ouonormueckoi sBosrounu. lunoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHUE MPOTOKJIETKH. [lepBble KIETKH U UX 3BOJIOLUsA. POPMUPOBAHNE OCHOBHBIX T'PYIII JKHUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emie mo 3paMm u nepuojaM. Karapxeil. Apxeickass M MPOTEPO30MCKask 3PbI.
[Taneo3oiickass 9spa u e TEpPUOABI: KEMOPHIHCKUNA, OpJOBUKCKUH, CHIYPUUCKHUH, JIEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3zo3oiickas 3pa U €€ MepHoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MajaeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOTEHOBBIM.

XapakTepuCcTUKa KJIMMaTa U re0JIOrM4eCKuX npoueccoB. OCHOBHBIE 3Tallbl 3BOJIFOLIMN PACTUTEIBHOTO
U KUBOTHOTrO Mupa. Apomopdo3bl y pacTeHUd U >KUBOTHBIX. [losiBeHHe, pacuBeT W BbIMHpAHUE TPYIII
YKUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro mMupa Kak OTpaKeHHE 3BOIOUMUA. OCHOBHBIE CHCTEMAaTHUYECKHE TPYIIIbI
OpraHU3MOB.

OBOJIIOIMSL  YEJIOBEKA. AHTpPOINOJIOrMs Kak Hayka. Pa3BuUTHE MNpEACTaBICHUI O MPOUCXOKIECHUU
yenoBeka. Meroapl u3ydeHuss aHTpomnoreHe3a. CXOACTBa M pa3iiMuvsg 4YEJIOBEKAa M KUBOTHBIX.
CucremMaTnuecKoe MoJI0KEHHUE YEIOBEKa.

JBuxymue cunbl ((pakTopsl) aHTpororeHeza. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
otOop. Ob1ecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcHOBHBIE CTagUM W BETBH HBOJIIOLMM YEJIOBEKA: aBCTPAJONUTEKH, UenoBek ymenslid, Yenosek
NpAMOXOJALNN, YenoBek HeaHaepTaIbCKui, UenoBek pasyMHblil. Haxonku MCKOMaeMbIX OCTaTKOB, BPEMS
CYIIECTBOBaHMsI, 00JIaCTh pacCpOCTpaHEHHsI, 00bEM IFOJIOBHOIO MO3Tra, 00pa3 KU3HHU, OPYAus.

Yenoseueckne packl. OCHOBHble OoJIbIIME pachl: €BponeouaHas (eBpas3uiickas), Herpo-
aBCTpaJION/IHAs (PKBATOpUANIbHAS), MOHTOJIOWAHAs (A3MATCKO-aMepuKaHCcKasi). YepTbl MpUCTIOCOOIEHHOCTH
IIPEJICTABUTENEH YEJIOBEUECKUX PAC K YCIOBHSAM CYIECTBOBAaHMA. EQUMHCTBO uenoBeueckux pac. Kpurtuka
pacuzMa.

JdemoHncTpaumnu:

[Toptpersr: @. Penn, JI. Ilactep, A. . Onapun, C. Musnnep, I'. ¥Opu, Y. lapBuH.

Tabmuuer u cxemsl: «Bo3HukHoBeHne COJIHEUHOHM cUCTeMbl», «Pa3BUTHE OPraHMYECKOro MHUpay,
«PactutenbHas knetrka», «KuBoTHas kieTka», «lIpokapumornueckas kinerka», «CoOBpeMEHHasl cuUcTeMa



OpraHMYecKoTo Mupa», «CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHHS UYEJIOBEKa M UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TAJICOHTOJIOTHYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO YEIOBEKaY,
«/IpeBHelmue moan», «lpesHue moan», «llepbie COBpEMEHHBIE JIIOAN», «HeI0BEUeCKHUe pachi».

Ob6opynoBanue: Mynsxku «lIpoucxoxaeHue denoBeka» (OFOCTBI aBCTPATOMHUTEKA, MUTEKAHTPOIA,
HeaHJepTaliblla, KPOMaHBOHIIA), CJICTKH WJIH H300paXEHUS KAMEHHBIX OPYIW NMEPBOOBITHOTO YelOBEKa
(kamMHU-"OTITIEPBI, PyOMIa, CKpeOiia), TeoXpoHOoJIOTUYEeCKas Tabnuia, KoJuieKuus «DOopMbl COXPaHHOCTH
HCKOTIAeMBIX YKHBOTHBIX M PACTCHUID.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[MpakTaeckas padora Ne 1. «M3ydeHHe UCKONMAEeMBIX OCTATKOB pPACTEHHWH U JKUBOTHBIX B
KOJUICKIIHASIX.

OKCKypcHsi «DBOJIOLUS OpPraHM4ecKkoro wmupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM  HIIM
KpaeBeIUECKUI My3ei).

Tema 3. Opranu3msl U OKpPY:Kal0IIas cpeaa.

DKoJIoTHSl Kak Hayka. 3afauyd M pas3feibl AKOJOTHHU. MeTonbl SKOJOTMYECKHUX HCCIIEeTOBAaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENTOBEKA.

Cpenpl 00uTaHUsI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/IyIITHAS, IOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Oxosornueckue ¢daktopel. Kimaccudukanus 3K010ru4eckux GakTopoB: aOMOTUUECKHE, OMOTHYECKUE
W aHTpomoreHHsIe. [leficTBrue sKomornuecknx (akTopoB HA OPTraHU3MBI.

AOuoTtudeckne GakTOpbl: CBET, TeMIeparypa, BIaXHOCTh. DotomepuoamusMm. Ilpucrnocobnenus
OpPraHU3MOB K JACHCTBUIO a0MOTHYECKUX (PaKTOPOB. brosorndeckmue puTMsl.

buotnueckue Qakropel. Buasl OwoTHUECKMX B3aMMOJECUCTBUHN: KOHKYPEHIIMsS, XHUITHUYECTBO,
cumbuo3 u ero Qopmbl. IlapasuTusm, Kkoomepaiusi, MyTyaln3M, KOMMEHCAJIW3M (KBapTHPAHCTBO,
HaxJICOHW4YeCTBO). AMEHcaiM3M, HEUTpamu3M. 3HA4YeHHEe OWOTHYECKUX  B3aUMOJCHCTBUU IS
CYIIECTBOBaHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKUA Monyasiuud. OCHOBHbIE NOKAa3aTeNu MOIYJSLUU: YHCICHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, MUTpalMs. /[MHaMuKa YMCIECHHOCTH NOMYJSIIUU U €€
perynsuus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['ekkens.

Tabmuer u  cxembl: kapta «[Ipupoanbie 30HbI 3emim», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsamuuy, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTU MOMYJSIUU HH(PY30pHUH-
Tydenbkuy, «[lumespie nenmy.

JlaGopaTopHble H IpaKTHYeCKUue padoThI:

JlaGopatopHas pabora Ne 3. «Mopdosoruueckue OCOOCHHOCTH pAacTEHHWM W3 Pa3HBIX MeECT
oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padota Ne 2. «[locu€r MIOTHOCTH NOMYJNIALUNA Pa3HBIX BUAOB PACTCHUII.

Tema 4. Cool0miecTBa U 3K0JI0rMYEeCKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBAas, MPOCTPAHCTBEHHAs,
Tpoduueckas (numieBasi). Buapi-nomuHanTel. CBsi3u B OUOIIEHO3E.

Okonoruveckue  cuctembl  (9kocuctembl). Ilonstue 00 odkocucTemMe U OHMOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLEHTbI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIECTB U MOTOK HEPTHUH B dKocucTeme. Tpodudeckue (MUIIeBbie) YPOBHH dKOCHUCTEMBI. [IuIieBble nenu u
cet. OCHOBHBIE TMOKA3aTeNN IKOCUCTEMBI: OroMacca, MPOIYKIHs. JKOJOTHUYeCKUe TUPAMUIBL: TPOTYKITHH,
YHCIIEHHOCTH, OroMacchl. CBOMCTBA IKOCHUCTEM: YCTOMUHUBOCTD, CAMOPETYIsIHsl, pa3Butue. CyKieccus.

[Ipupoanbie s5KOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOWHOTO MM IIHPOKOIUCTBEHHOT O
jeca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOoskocucTteMmbl.  buonormdeckoe u
X034iCTBEHHOE 3HAaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznooOpazue kak (¢akTop ycroHumBOoCcTH dKocucTeM. CoxpaHeHHEe OHOJOTHYECKOTrO
pa3zHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiel, coctaB m cTpykTypa Omocdepsl. JKupoe
BemecTBO W ero (GyHknuu. OcobeHHOCTH OHMOC(Eepbl Kak TI00ANBHONH 3KOocHCTeMBI. JnHaMu4eckoe
paBHOBecue 1 oOpaTHasi cBsi3b B OHocdepe.

KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKUE LMKIIBI JIEMEHTOB (Yyriiepoja, a3oTa). 30HaJbHOCTb
ouochepsl. OCHOBHBIEC OMOMBI CYIITH.

YemoeuectBo B Omochepe 3emun. AHTpOIIOTeHHBIE U3MeHeHUss B Owochepe. [mobanbHBIC
9KOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBaHHE TPHPOIsI H 4YeioBedecTBa. CoxpaHeHHe OHMOpa3HOOOpas3us Kak OCHOBA
ycroitunBoctn  Omocdeprl. OCHOBAa palMOHATIBHOTO YIPABICHHUS TNPUPOAHBIMH pecypcaMH M HX
ucnoJib3oBanue. JloCTHKeHUs: OMOJIOTMH U OXPaHa IIPUPO/IbI.

JdemoncTpaumnu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuer u  cxembl: «[lumessle nenu», «buoneno3: cocraB u cTpykTypay», «lIpuponaHbie
coobmectBa», «llenn nurtanusy, «Ikonoruueckas nupamuaa», «buocdepa m uenoBek», «IxocucreMa
IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jieca», «buomeHo3 BomoéMay, «ATpPOICHO3Y,
«IIprMepHBIE aHTPOIIOTEHHBIE BO3/ICHCTBHS HAa NMPUPOY», «BakHEHINEe NCTOYHUKH 3arpsA3HEHUS BO3yXa
U TPYHTOBBIX Bom», «llouBa — BakHeHmias cocramistomas Ouochepb», «DakTopsl Aerpaganuu MOYBY,
«[TapuuxoBeiii 3¢ dexr», «DakTopsl pagUOAKTHBHOTO 3arpsi3HEHUsi Ouocdepb», «OO0mas CcTpykTypa
ouocteps», «Pacmpoctpanenue xu3HM B Ouocdepe», «O30HOBBIM 3kpaH Ouocdeps», «Kpyrosopor
yriepojaa B ouocheper, «kKpyroBopot a3zota B mpupoae».

OGopynoBanue: Mojenb-ammuinKaus «Tunmuaaele  OWONEHO3BI», TepOapuii  «PacTuTenbHbIC
coobuiecTBa», Koiwiekiuuu «buoneHos», «Bpeaurenu BaXHEMIIMX CEIbCKOXO3SIHCTBEHHBIX KYIBTYp»,
repbapuu M KOJUIEKLMM PACTEHUH M >KMBOTHBIX, NMPHHAUICKAIIME K PA3HBIM SKOJIOTMYECKUM TpyIIam
oaHoro Buma, Kpacnas kHura Poccuiickoit @eneparnuu, u300pakeHUsT OXpaHIEMBbIX BUIOB PAacCTEHUU W
KHUBOTHBIX.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOIT'PAMMEBI T10 BMOJIOTMM HA BA30BOM
YPOBHE CPEJIHET'O OBILEI'O ObPA3OBAHU A

Cornacio ®I'OC COO, ycraHaBiMBarOTCA TpPeOOBaHMS K pe3yJabTaTaM OCBOCHHS OOYYarOIIMMUCS
MPOrpaMM CpeJIHero oOero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B crpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUS IpenMera «buosorus» BbIICIEHBI CIEAYHOLIUE
COCTaBIISIIOIIME: OCO3HAHUE OOYYAIOIIMMHCS POCCUHCKON Tpa’kJaHCKOW HICHTHMYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENIEICHHUI0, HaTMYhe MOTHBAIMM K OOY4eHHUIO OWOJIOTHH,
[[eJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHWI JMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAAULIUNA Pa3BUTUS OMOJOTHYECKOrO 3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYyYaroUIuXcs
PYKOBOJCTBOBATHCS B CBOEM JIEATEIIBHOCTH LIEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAMU, MPUCYIIUMHU CUCTEME
Ouosoruueckoro oOpa3zoBaHUs, HATUYME IKOJIOTUYECKOTO MPABOCO3HAHHUS, CIIOCOOHOCTH CTaBUTH IIEJH H
CTPOUTH KU3HEHHBIE IJIAHBIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUsS NpeameTa «bHONOTHsS» JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIIMTATEIIbHOU JIEATEIIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMH POCCUMCKHMH COLMOKYJIbTYPHBIMU,
HUCTOPUYECKUMH U AyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIIECTBE MPaBUIAMU U HOPMAMHU
MOBEACHUS W CIIOCOOCTBYIOT IMpolleccaM CaMOMO3HAHMS, CAMOBOCIMTAHUS U CAaMOPAa3BUTHUS, Pa3BUTHUS
BHYTPEHHEN MO3ULMHU JIMYHOCTH, MATPUOTU3MA, YBAKECHUSA K 3aKOHY U IPABOIOPSAAKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJICHHUIO, B3aMMHOTO YBa)KEHHs, OEpPEeKHOTO OTHONICHHS K KyJIbTYpPHOMY HACIEIUI0 U
TpaauLHsIM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit dexeparnuu, mpupoae U OKPYKaroLIen cpele.



JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS Y4eOHOTO npeamera « buosorus JOHKHBI OTpaXaTh TOTOBHOCTD
U CIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3ULUEH JIMYHOCTH,
CUCTEMOW LIEHHOCTHBIX OpPMEHTAllUMi, TO3UTUBHBIX BHYTPEHHHUX YyOE€XKIEHUH, COOTBETCTBYIOIINUX
TPAaJULIIMOHHBIM ILIEHHOCTSIM POCCHHCKOrO OOIIEeCTBA, pACIIMPEHHE S>KU3HEHHOTO OIBITa M ONbITa
JESITEIbHOCTH B IPOLIECCE pean3allM OCHOBHBIX HaIlpaBJICHUN BOCIIUTATEIBHON JESATENBHOCTH, B TOM
4lClie B YaCTHU:

1) rpa:kIaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTD TPAKAAHCKON MOZUIIUN 00yJarOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOTO 00111eCTBA;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOIIOPSAKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH AEATEIHHOCTU MPU CO3JaHUU y4EOHBIX MPOEKTOB, PEIICHHUU
y4eOHBIX U M03HABATEIbHBIX 33/1a4, BBIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENENSITh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM >KM3HU
" OOBICHATH €€;

YMEHHE YYUTHIBATH B CBOMX JEHCTBUIX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aUMOJIEHCTBUS JIIOJEH C
Pa3HBIMH YOKIEHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMU U COITUATBHBIM TMOJI0OKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MPOLECCE COBMECTHOIO BBIMOJHEHUS YU€OHBIX, TO3HABATEIIbHBIX U
HCCIIEIOBATENIbCKUX 3a]1a4, YBaXKUTEILHOTO OTHOILIEHUS K MHEHHIO ONIMIOHEHTOB MPU OOCYXAEHUN CITOPHBIX
BOIIPOCOB OHMOJIOTMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHMOTHYECKOr0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKOM Tpa’kJaHCKOM HMISHTHUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTU mepesa PoauHoN, ropaocTu 3a cBOM Kpai, cBowo PoauHy, CBOM SI3BIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHNE K IPUPOJHOMY HACIEANIO U MaMSATHUKAM IIPUPOBI, JOCTHKEHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE OHOJIOTHH,
MOHUMAaHMs 3HauYeHUs OMOJOTMH B TMO3HAHWU 3aKOHOB MPUPOJBI, B JKU3HHM YEIOBEKA U COBPEMEHHOTO
00I1IeCTBA;

uaeiHas yoe:KIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOIO HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIGHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPAIULUAMHU Hapo0B Poccuu;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:

JCTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOI'O TBOPUYECTBA,
CIOpPTa, TPyAa, OOIIECTBEHHBIX OTHOILIEHUIA;

ITOHMMAaHKHE YMOLIMOHAJIBHOTO BO3ACHCTBUS AKUBOM NIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHUIO B PAa3HbIX BHJAX MCKYCCTBA, CTPEMJIEHHE NPOSBIATH KadyecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnueckoro BocnuTaHUsl, (GOPMHUPOBAHMS KYJbTYPbl 310POBbSI H 3MOLHMOHAJIBHOIO
Os1aromosy4usi:

MOHMMAaHHE U peanu3anus 37J0poBoro u 6e30macHoro oopasa >KU3HU (310pOBOE MUTAHUE, COOJIIOICHNE
TUTHEHUYECKUX MPaBWI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OTIbIXa, PETyspHas Guandeckas



aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO U KOMITETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHHUE I[IEHHOCTH MPaBWJI HUHJMBUAYAIBHOTO W KOJUIEKTUBHOIO O€30MacHOro MOBEACHHUS B
CUTYaLIMSX, YTPOKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCJICICTBUN M HENPUSTHUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJKOTOJISI, HAPKOTHKOB,
KYpEHUs);

6) Tpya0BOro BOCIMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOW JIEATEIHOCTH TEXHOJIOTMUECKOM U COIHUAIBHOM HAIpaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITSIIEHO BBITIOTHSTH TaKyIO ACSITCILHOCTD;

MHTEPEC K pa3IM4HbIM cepaM MpodeccunoHalIbHOM eSTENIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 1ieJIecoo0pa3HOe OTHOLIEHUE K MPUpPOJie KaK UCTOUYHUKY JKM3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAHMS;

TIOBBIIIICHUE YPOBHS JKOJOTUYECKOU KYJIbTYPHI: MIPUOOPETEHUE OMBITA IIAHWUPOBAHUS TOCTYIKOB U
OTIEHKH WX BO3MOYHBIX TTOCJICICTBHI JIJIsi OKPYXKAIOIIEH CPeIbI;

OCO3HAaHHKE T7I00aIbHOr0 XapaKTepa SKOJIOrHUYEeCKUX MPoOIeM U IMyTel UX perieHus;

CIIOCOOHOCTh HCIIOJIb30BAaTh MPHOOpPETaeMble TPH W3YYCHUH OWOJOTHUW 3HAHWUSA W YMEHHS TpHU
pelieHny npobieM, CBA3aHHBIX ¢ pallMOHAIBHBIM NPUPOIOTIOIb30BaHUEM (COOII0IeHHE TIPaBU IOBEACHUS
B MPHUPOJE, HANpPABJICHHBIX HA COXpaHEHUE DPABHOBECUS B SKOCHUCTEMAaX, OXpaHy BHUJIOB, JKOCHCTEM,
ounocdepsl);

AKTUBHOE HENPUATHUE JEUCTBUN, NPUHOCSIIMX BpPEd OKPYXKAIOIIEH NPUPOJAHON cpele, yMEHHE
MIPOTrHO3UPOBATh HEOJIArONPHUATHBIE HSKOJOTMUYECKHE TMOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUM U
MpeoTBpaIlaTh UX;

HaJIM4ue Pa3BUTOTO SKOJOTHYECKOIO MBIIIJICHUS, SKOJOTMUYECKONH KYJIbTYphI, OMbITa JEATEIbHOCTH
9KOJIOTMYECKOM HAIPaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MMO3HABATEIbHON, KOMMYHUKATUBHOM
U COLUMAIbHOM IMpakTUKE, TOTOBHOCTH K YYAacTHIO B MPAKTHYECKON JEATENbHOCTH 3KOJOTUYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OLIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YHTATEIbCKOM KYyJIbTYPHl KaK CpPEACTBA B3aUMOJCUCTBUS MEXKIY
JIOJIbMU U TIO3HAHUS MUPA;

MOHUMAaHKe CHeU(PUKU OUOJIOTUU KaK HayKH, OCO3HAHUS €€ PO B (OPMUPOBAHUU PAITUOHATIHHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKalIlleM MHUPE KaK O €IUHCTBE
MPUPOJBI, YeOBeKa W O0OIIecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUU MpolieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHM Ui COBPEMEHHOW NMBHIM3ALMU: OOECHeueHUss HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3J]aHHE MEPCIEKTUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX peliaTh PeCypCHbIE
npoOieMbl pa3BUTHSI YEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TIOOATBHBIX HKOJOTHUYECKUX MPOOIeM U
obecrnieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB
1 (hOPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHWUW B LENSAX MOBBIMICHUs OOIIEH KyIbTypHI,
€CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK COCTABHOM YacTH (PYHKIIMOHAIBLHON TPAMOTHOCTH O0YYaIOIUXCS,
dbopmMupyemMoil mpu U3ydeHUN OUOJIOTHH;



MOHMMAaHHUE CYITHOCTH METOJIOB TO3HAHUS, HUCIOJIb3YyEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIOJBb30BATh IOJly4aeMble 3HAHMUA JUIsI aHauM3a M OOBSACHEHHS SBJICHUH OKPYXAIOIIEro MHUpa H
MPOUCXOIIINX B HEM U3MEHEHUH, YMEHHUE JIeNaTh 000CHOBAaHHBIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAaKTOB
Y IMEIOIIMXCS JaHHBIX C LEJbIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTHUECKHE 3HAHUS Ul pelleHus NpodieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHME LIEHHOCTH HAy4YHOW JEATEIIBHOCTH, TOTOBHOCTh OCYIIECTBIISTh IPOCKTHYIO U
HCCIIEA0BATENBCKYIO ACATEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K AKTHBHOMY
[IOJIyYEHUIO HOBBIX 3HAHUH 10 OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMHU.

METANIPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3ylbTaThl OCBOEHHUS ydeOHOro mpeamera «buosjorus» BKIIIOYAIOT: 3HAUYKMMBbIE
s (GOpPMHUPOBAHMSI  MHUPOBO33PEHHUS  OOyYaroIIMXCSl  MEXKIUCHMILUIMHApHbIE  (MEXIPEAMETHBIE)
oOlIeHayYHbIE TIOHATHUS, OTPaXKAIOUIUE LEIOCTHOCTh HAYYHOW KapTHMHBI MHUpa M CIeUu(UKy MeTOJ0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, DHEPIHs, SIBICHHE, IPOLIECC, CHCTEMA,
Hay4yHbl (paKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeIOBaHHE, HaAOIIOACHUE,
W3MEpPEHHE, DKCIEPUMEHT W JPYruX), VHHBEpPCAIbHBIE Y4eOHbIC JEUCTBUS  (ITO3HABATEIIbHBIC,
KOMMYHHMKaTHBHBIE, PETrylATHBHbIE), oOecnieunBaroiue popmupoBanue GyHKIMOHAIBHON IPAMOTHOCTU U
COLIMANIBHOW KOMIIETEHIIMH OOy4aromMXcsi, CHOCOOHOCTh OOYyYalOIIMXCS HCIOIb30BaTh OCBOCHHBIE
MEXJAUCUUIIIMHAPHBIE, MHPOBO33PEHUYECKHME 3HAHUS U  yHHUBepcalbHble y4yeOHblE JIEHCTBUSA B
ITO3HABATENBHOU U COI[UANIBHON MPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHUS IMPOTPaMMBbI CpEelHEro o0mero oO0pa30BaHMs JOKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (OPMYIHPOBATH U aKTyaIM3UPOBATh MPOOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BAaTh MPH OCBOEHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiau3a, CHHTE3a,
CpaBHEHHUs, Kiaccudukanuu, o00OIIeHHsI), PACKPBIBaTh CMBICI OHOJOTHYECKUX TOHSITHH (BBIACIATH HMX
XapaKTepHble MPU3HAKU, YCTAHABIIUBATD CBSI3U C IPYTUMHU MMOHATHIMH);

OTpEeNATh LEIH AEATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HUX JOCTHXKCHHS, COOTHOCHUTH
PE3yIbTaThl JEATEIILHOCTH C MOCTABICHHBIMHU LEJISAMU;

UCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAKTOB U SIBJICHUM KUBOW PUPO/IBL;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, [0 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHUPOBATh BHIBObI U 3aKIIOUCHHUS;

MPUMEHITh CXEMHO-MOIETIbHBIE CPENICTBA JJISl IPECTABICHUS CYILIECTBEHHBIX CBSI3€i M OTHOIICHUII B
M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUH PA3HOTO POJA, BBIABICHHBIX B Pa3UYHBIX
MH(OPMALMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUIaH pEIIEHUs MpPOOJIeMbl C Y4YE€TOM aHaldu3a HUMEIOIIMXCS MaTepUaIbHBIX H
HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATb COOTBETCTBHE PE3YIbTATOB LIEISAM, OLEHUBATbH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPAMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEaIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIIJICHUE PU PEIIEHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQJIETh HaBBIKAMU y4eOHO-HCCIIEA0BATENLCKOM U MMPOEKTHON NESTeIbHOCTH, HaBBIKAMH pa3pelIeHUs
npo6ieM, CrmoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIFHOMY MOMCKY METOJIOB PEIIeHHs MPaKTHYECKUX
3aJ1a4, IPUMEHEHNIO PA3JIUYHbIX METOIOB MIO3HAHUS;



WCI0JIb30BATh PA3IMYHBIC BHUJIBI JEATCILHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIUH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallMsAX, B TOM YHCJIEC TPU CO3AAHUHM YUEOHBIX U
COIMANILHBIX MPOCKTOB;

(hopMHUPOBATh HAYYHBII TUT MBINIJICHHUS, BIAJICTh HAYIHONH TEPMHUHOJIOTHEH, KITFOUEBBIMHU TIOHSITUSIMU
Y METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/la4d B 00Pa30BATEIBHOW JCSITENHLHOCTH U JKU3HEHHBIX
CUTYaIUsIX;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh THUIOTE3y &
pElICHHs, HAXOJWTh ApPryMEHTHI JUIS JIOKA3aTeIhCTBA CBOMX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl |
KPUTEPHUH PEILICHUS;

aHAJIM3WPOBATh TOJYYCHHBIC B XOJE PCIICHUS 3a7add pPe3yJIbTaThl, KPUTUYCCKU OICHUBATH WX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OI[ECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  IEJICHANPABICHHBI TOWCK TIEPEeHOCa CPEeICTB M CIIOCOOOB  NIEHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M MIPAKTHICCKYIO 00JIACTH )KU3HEICATEITbHOCTH;

YMETh HHTETPHPOBATH 3HAHWS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OPUTHHAIBHBIC IOIXOJbI M PEIICHHS, CTaBHTHh NPOOJIEMBI H
3aJa4uM, JIOTYCKAIOIINE aTbTepHATHBHBIC PEIICHHSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCSA B PA3IMYHBIX HCTOYHHMKAX HH(OpMaIMH (TeKcTe y4yeOHOro mnocoOus, HaydyHO-
MOMYJISIPHOM JIUTEepaTrype, OMOJOTHYECKHX CIIOBapsIX W CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WnuTepHere), aHanu3upoBaTh HHMOPMALMIO Pa3IMYHBIX BUAOB M (OpPM MpencTaBieHUs, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3alpochl U MPUMEHSTh Pa3InYHbIE METOMBI MPHU MOUCKE M 0TOOpe OMOJIOTHYECKOU
nHpopMaIuu, He0OX0MMON TSI BBITIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCHOJBb30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAaJIbHYIO (DOpMY NpelcTaBieHUs OuoJioTHYecko HHpopmanuu
(cxembl, TpaduKky, AHArpaMMBbl, TAOJIUIIEI, PUCYHKH U IPYTOE);

UCII0JIb30BAaTh HAay4YHBIA SI3BIK B KAYECTBE CpPeJCTBa Ipu paboTe ¢ OMoJIorHyYecKoil MH(pOpMAaIMEii:
MPUMEHAITh XUMUYECKUE, (PU3MUECKHe U MaTeMaTH4eCKHe 3HAaKU M CHUMBOJIBL, (OpMyibl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BIIQJIETh HABBIKAMHU pACHO3HABaHHWS U 3alIUThl WHGOpPMALUU, HHPOPMAIIMOHHOW OE30MacHOCTH
JUYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMU:

1) o0menmne:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BceX cdepax >KU3HHM, aKTHUBHO y4acTBOBaTh B JAMAJOre WIU
JMCKYCCUU MO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTENILHO BBITIONIHEHUS TMpeAiiaraeMoi 3a/Ja4yd, yIUTHIBAaTh MHTEPEChl U COTJIACOBAHHOCTH TMO3UIIUN
JIPYTUX YYACTHUKOB JTUAJIOTA UM TUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHHS, MOHUMATh 3HAYCHHE COILUAIBHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallMi, YMETh CMsIT4aTh KOH(IUKTHI U BECTU MEPETOBOPHI;

BIIAJIETh Pa3NUYHBIMU CIOCOOaMH OOIIEHHS M B3aUMOJEHCTBHUS, MOHHMATh HAMEPEHHUS APYrUX
TOJIeH, MPOSBIATh YBAKHUTEILHOE OTHOIICHHWE K COOECeTHUKY M B KOPPEKTHOH ¢dopMme (HopMyTupoBaTh
CBOM BO3PaKECHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:



MOHMMATh U UCHOJB30BATh MPEUMYILECTBA KOMAHJAHON M WHAWBUAYAJIbHOW PabOTHI MPH pelICHUU
Ouosornyeckoil  mpoOieMbl, OOOCHOBBIBATH  HEOOXOJMMOCTh  NPHUMEHEHHs  TPYIIOBBIX  (GopM
B3aMMO/ICHCTBHYS IIPH PELICHUN y4eOHOW 3a1a4H;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JICHCTBHI C y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)/I0TO 4IEeHA KOJUIEKTUBA,;

MPUHAMATH 1M COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JACHCTBUS MO €€
JOCTHKEHHUIO: COCTABIIATh IUIAH JIEHCTBHIA, paclpeieNiiTh POJU ¢ YI6TOM MHEHHH YYaCTHHKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIAJAa M KaKJIOTO yJYaCTHHKA KOMAHJIbl B OOWIUI pe3yibTar II0
pa3paboTaHHBIM KPUTEPHUSIM;

MpeyIarath HOBBIC MPOEKTHI, OIICHUBATH UACU C TMO3UIIMH HOBH3HBI, OPUTMHAIILHOCTH, MIPAKTHYECKON
3HaYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE IIOBEJCHUE B Pa3IMYHBIX CHTYalHAX, HPOSBISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OgJiaieHne YHUBEPCAJIbHBIMHU PeryJsTHBHBIMM el CTBHAMU:

1) camoopranuzanus:

WCTIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS NMPOOJIEM M HMX PEHICHHWS B JKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHMH IIEJIeBBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX JCHCTBUSX
Y TIOCTYIIKaX M0 OTHOIIEHHIO K )KUBOW PUPOJE, CBOEMY 37I0POBBIO U 37I0POBBIO OKPYKAFOIITHX;

CaMOCTOSITEIIEHO OCYIIECTBIISITh MO3HABATENBHYIO ICATEIBHOCTD, BBISBISATH MPOOIEMBI, CTaBUTh U
(dbopMynmHpoBaTh COOCTBEHHBIE 3a7]a4l B 00Pa30BaTEIILHON JESITEIPHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAaH pEUIeHUus NpoOieMbl € y4ETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclupATh paMKH y4eOHOTrO IpeMETa Ha OCHOBE JIMUHBIX NPEANIOUTCHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3pYAULIMU B Pa3HbIX OOJIACTSIX 3HAHHUH,
IIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATh COOTBETCTBHE
pe3yabTaTOB LIEIIM;

BJIaJIeTh HAaBbIKAMHM IIO3HABATENBHOM pediaekcuu Kak OCO3HAHMs COBEpIIAeMbIX JCHCTBUH U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, UCIOJIb30BaTh MPUEMBI pedaekcun I OLEHKU
CUTYalluH, BBIOOpa BEPHOTO pPEILICHMS;

YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX [IPU aHAIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

3) npunsiTHe cedsi M APYrux:

MIPUHUMAThH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI
IIpenmertHbie pe3ynbraThl ocBoeHHs mporpaMmbl COO mo 6uosioruu Ha 6a30BOM ypOBHE BKJIHOYAIOT
cneunpuyeckue A yuebHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUI TIO
OCBOEHMIO, MHTEPIIPETAlMd U IPeoOpa3oBaHMI0 3HAHMM, BHUIBI JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO
3HAaHUS U TMPUMEHEHHUIO 3HAHWN B Pa3IMYHBIX YYEOHBIX CHTYallUsX, a TaKKe B PEaJbHBIX >KU3HEHHBIX



CUTYallUsiX, CBSI3aHHBIX C OHojorHel. B mporpamme mpeaMeTHbIE pe3yabTaThl MPEACTABICHBI IO TOJaM
oOyueHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpenaMera «buonorus» 6 10 Kaacce NOIHKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJM OMOJIOTUH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (JOPMUPOBaHIH COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O
BKJIAJIC POCCHMCKMX U 3apyOeKHBIX YYECHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHAILHOM
IrPaMOTHOCTH Y€JIOBEKA JIJIsl peLICHUSI )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEpPKaHUE OUOJIOTMYECKUX TEPMUHOB M MOHSATUM: )KM3Hb, KJIETKA, OpPraHu3M,
MeTabomu3M (0OMEH BEHIECTB M NPEBpALICHHE SHEPrHH), TOMEOocTa3 (CaMOperyisiius), ypOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CAaMOBOCIIPOMU3BEIACHHUE (PENPOIYKIIHs), HACIEICTBEHHOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE;

yYMEHHE H3JaraTb OMOJIOTHYECKHE TEOpHM (KJIETOUHAs, XpPOMOCOMHAas, MyTallMOHHAsl, LIEHTpaJIbHAs
JorMa MoOJeKyaspHoi Ouosnoruu), 3akonsl (I. Mennensa, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LIEHTPax MHOTrooOpa3usi U MPOUCX0KACHUS KyabTypHbIX pactenuid H. U. BaBuiosa), onpenenars rpaHUIlbl
WX PUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJaJeTh METOJaMU HAy4YHOI'O IO3HAaHHS B OWOJIOTHH: HAOJIOJIEHWE U ONHCAHUE KUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alus U NpoBeIeHHE OMOJOrHYeCKOro SKCIIEpUMEHTA, BbIABHKEHUE
TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEJIMYMHAMU, OOBSICHEHHME IOJyYEHHBIX
pe3yNbTaTOB, HUCHOJB30BAHHBIX HAy4YHBIX MOHSATHM, TEOpHl M 3aKOHOB, yYMEHHUE [eJlaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE TMPU3HAKKM BHPYCOB, KJIETOK MPOKAPHOT M  3YKapHUOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHM TMPOLIECCOB: OOMEHa BEUIECTB H
MIPEeBPALEHHUS SHEPTUU B KJIeTKe, (OTOCHUHTE3a, IUIACTUYECKOTO U DHEPTeTUYECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a, M€H03a, OIJIOJOTBOPEHHU S, Pa3MHOKEHHUS, MHAWBHIyaIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3);

yYMEHHE MPUMEHATh MOJyYEHHbIE 3HAHUS ISl OOBSICHEHMS] OMOJIOTMYECKUX IPOILIECCOB U SIBJICHMH,
JUIA TIPUHSTHS NMPAKTUYECKUX PEIIeHUH B TMOBCEIHEBHOM JKM3HM C LENbl0 oOecrieueHus 0e30MacHOCTH
CBOET0 3I0POBbsI U 3JI0OPOBBSl OKPYXAIOUIMX JIOAEH, COOJIOACHHS HOPM TIPAaMOTHOTO TOBEICHUS B
OKpYKarolllel MPUPOAHOHN cpejie, TOHUMaHNEe HEOOXOAUMOCTH MCMOJIb30BaHUS AOCTHKEHUNH COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOT U ISl pAllMOHATIBHOTO MPUPOI0NIOIB30BAHUS;

YMEHHE pellaTh JIEMEHTapHble I'€HEeTUYECKHE 3aJaud Ha MOHO- U JUTHOpPHAHOE CKpEIIMBaHHE,
CIICTUIEHHOE HaCJIeIOBaHHE, COCTaBIISATh CXEMbl MOHOTHMOPHAHOTO CKpELIUBAHMS Uil MpPEJICKa3aHUs
HaCJIeOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOPHBIE U MpPAKTHUECKHE padoOThl, COOMIOAaTh MpaBWia MpU padoTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

yYMEHHE KPUTHYECKHU OLICHWBATh U WHTEPIPETHPOBATh MH(OPMALNIO OHOJIOTUYECKOTO COACPIKAHUS,
BKJIIOUAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX MCTOYHHKOB (CpEICTBAa MAaccoOBOM HHQOpMAIINH,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl), ITHUYECKHUE AaCIeKThl COBPEMEHHBIX HCCIEIOBaHUNH B OHUOJIOTHH,
MeHINHE, OMOTEXHOIOT UM,

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000Ias OHOJIOTUYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

IIpenmeTHble pe3ynbTaThl OCBOEHHUS YyueOHoro mnpeamera «buonorus» 6 11 knacce IOJDKHBI
OTpaxarb:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe U POJIM OMOJIOTMM B CUCTEME HAay4HOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (JOpMUPOBaHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHS, O
BKJIQJIE POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIHHON
I'PaMOTHOCTH YeJIOBEKA JUISl pellieH s dKU3HEHHbIX 33/1a4;

YMEHHUE PacKpbIBaTh COAEPIKaHUE OMOIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJIALUS, TEHOPOH,
HBOJIIOIUS, JBUXKYIIHE CHIIBI ((PAKTOPBI) SBOJIIOLUH, MPUCIIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHue,



IKOJIOTHYECKHE (PAKTOPBI, HIKOCHCTEMa, MPOIYIEHThI, KOHCYMEHTBHI, PEIYIEHThI, IeMH MUTAHUs,
AKOJIOTHYECKas MUpamMuia, bnoreoreHos, onocdepa;

yMEHHUE Hu3JIaraTh OHOJOTHYECKHe TeopuH (dBoionmoHHas Teopusi Y. JlapBuHA, cHHTETHYECKas
TEOpHs DBOJIIOIMU), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoapimeBoro cxonctsa K. M. bapa, yepemoBanus
TJIABHBIX HampaBlieHud u myreit sBomroruu A. H. CeBeproBa, yuenust o 6uocdepe B. U. Bepnanckoro),
OTIPEICIIATH TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHE BJAJETh METOJAaMH HAayYHOTO MO3HAHUS B OHMOJIOTMH: HAONIOJCHHE W ONHCAHHE XKUBBIX
CHCTEM, MPOIECCOB U SIBICHHUH, OpraHU3aus U MPOBEJACHNE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIJBIKEHHUE
TUTIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEXKJIY HCCICIYSeMBbIMA BEIUYMHAMH, OOBSICHCHHE IOJIyYCHHBIX
pE3yJbTaTOB, HWCIOJH30BAHHBIX HAyYHBIX IOHSATHH, TEOPHA W 3aKOHOB, yYMEHHWE JeJIaTh BBIBOJBI Ha
OCHOBAHHU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIC TMPU3HAKA CTPOCHHUS OWOJIOTHUECKUX OOBEKTOB: BHJIOB,
MOTYJISIAI, TPOIYLEHTOB, KOHCYMEHTOB, DPEIyIEHTOB, OHOTEOIIEHO30B W OSKOCHCTEM, OCOOCHHOCTH
MIPOIIECCOB: HaCJIEICTBEHHOMN U3MEHYHBOCTH, €CTECTBEHHOTO orbopa, BUJI000pa30BaHus,
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBUS SKOJIOTHYECKHX (PaKTOPOB HA OPTaHM3MEI, NIEPEHOCA BEIIECTB
M TIOTOKAa DHEPrUM B DSKOCHCTEMaX, AaHTPOTIOTEHHBIX HW3MEHEHHH B DKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpPOTa BEILECTB U OMOr€0OXUMUYECKUX LIUKIIOB B Onocdepe;

YMEHHE TPUMEHSATh TOJyICHHBIC 3HAHHS JUIS OOBSICHCHHS OWOJIOTMYECKUX IPOIIECCOB M SIBICHUM,
JUIS TIPUHATHS TPAKTUYSCKUX PEIICHUH B TOBCEIHEBHOW JKM3HH C IENbI0 OOecreueHus: 0e30MacHOCTH
CBOETO 3JI0POBbSI M 3JI0OPOBBS OKPYXAIOIIUX JFOJIEH, COONIONEHHS] HOPM T'PaMOTHOTO TIOBEICHHS B
OKpYXaIoIlel MPUPOJTHON Cpejie, MOHUMAaHNEe HEOOXOUMOCTH MCIIOJIH30BAHUS JTOCTH)KCHUH COBPEMEHHOU
OMOJIOTHY JIJTsl pAIIHOHAIIFHOTO TIPUPO/IOTIONB30BaHUS;

YMEHHE pemaTh JJIEMEHTApHbIC OMOJIOTUYECKHE 3aJadd, COCTABJIATH CXEMbI MEPEHOCa BEUIECTB U
SHEPTHUH B DKOCUCTEMaxX (IIeTH MATaHUS ),

YMEHHUE BBITIOJHATH JIA0OpAaTOPHBIE W TPAKTHYECKUE PabOThI, cOOMIONaTh MpaBuia mpu padore C
y4eOHBIM U J1a00OpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W MHTEPIIPETUPOBATh MHPOPMALNIO OHOJOTHYECKOTO COACpIKaHUs,
BKITIOYAOIIYIO TICEBJIOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBa MAcCOBOW HH(MOpMAIIHH,
HAYYHO-TIOMYJISIPHBIC MaTePHaIbl), PACCMAaTPHUBATh III00aIBHBIC 3KOJIOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH,
(bopMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS, 0000IIass OHOJIOTHYECKYIO
WHGPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIB30BaTh TIOHSATHIHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBO 9YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpouabn | IlpakTtHyeck
n/n | mporpaMmmsl Bcero o0pa3oBaTejibHbIE
ble padoThl ue padoThl
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCTEMBI U UX OPraHU3aIns 1 bubmorexa [IOK
p & https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOEHUE KIIETKU 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK
HBHCACATEILHOCT KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHIUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6moreka [IOK
6 8 1.5
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6moreka [IOK
OMOTEXHOJIOrUU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa OK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
KoHTpoJuabH IIpakTHyeck
n/n | mporpaMmmsl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoThl
pecypcsbl
1 DBOJIIOLMOHHAs OHOJIOTUS 9 1 bubmmoreia LIOK
1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubnuoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OpranH3Mbl H OKpylOILas cpea ° https://m.edsoo.ru/7f41lcc74
bu6 OK
4 CooOmiecTBa 1 3KOJIOTMUECKHUE CUCTEMBI 9 htI/tIp;I,:P/I/On:ZI:jasﬁ).ru 7fa1ce74
bu6moreka [IOK
5 P 2
SICPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 95

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoimuecTBo yacos DJIeKTpOHHbIe HH(poBbIE
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJH)HI)Ie
Beero padoTsI padoThbI pecypchl
bu6mmoreka [{OK
1 buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
9 [IpaxTrueckas padota Ne 1 1 05 bubnuorexa [JOK
«Mcnonp30BaHKe Pa3IUYHBIX METOJIOB MPH https://m.edso0.ru/863e6122
M3y4YEHUN OMOJIOTHIECKUX 0OHEKTOBY
3 buosornueckue cucTemsl, MPOLECCH U UX 1 bubnuoreka [JOK
U3y4YeHHE https://m.edso0.ru/863e6564
4 XUMHYECKHI cocTaB KIeTKU. Boma u 1 bu6moreka [IOK
MHUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6moreka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.eds00.ru/863e6b72
depMeHThl — OUOJIOTUYECKHE
KaranuzaTopsbl. JlaboparopHas padorta Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTHBHOCTH 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha mpuMepe aMuIa3bl WK
KaTaJiasbl)»
bubnuoreka [JOK
! Yraeeozet. Jrie L https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hymenonbie kicnorst. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus 1 METOIbI U3y4EHHUS KIICTKU. 1 bubnuorexa [IOK

Knerounas teopus

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KneTka kak 1esoctHas )KuBasi CUcTeMa

CrpoeHue 3ykapuoTHUYECKON KIIETKHU.
Jlaboparoprast pabota Ne 2 «3yuenue

bubmnoreka [IOK

11 CTPOCHHS KJIIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OAKTEPHii O] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax U UX OTIHCAHUEC
bu6mmoreka [{OK
12
OOMEH BEIIECTB KT META0OMHM3M https://m.edso0.ru/863e766¢
bubmmoreka [IOK
1 o . X
3 OTOCHITTES. ACMOCHITES https://m.edso0.ru/863e7c98
bu6moreka [IOK
14 i
dmeprerueckiii ooMen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH. [[eeHne KIeTKu.
15 | abmomemae smoss eremses sowEs 05 | DubmorexaLOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOTIperapaTax»
16 buocunTes 6enka. Peaknus maTpuaHOTO bu6moreka [IOK
CHHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsanus — 6nocuHTE3 OeNKa https://m.eds00.ru/863e796e
18 Hexierounsie popMbI )KU3HU — BHPYCHI bubmmorexa LIOK
P 24 https://m.edso0.ru/863e7540
bubnuoreka [JOK
19 DopMBI pa3MHOKCHHSI OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863e831e
bu6mmoreka [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.
buo6 OK
21 OmnnonorBopenue. JlabopatopHas padorta Ne 0.5 Hommorera 1

4 «I/I3yqu1/Ie CTPOCHMU IMOJIOBBIX KJIICTOK Ha

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

rOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB Brbmiorexa LIOK

https://m.edso0.ru/863e8436

93 I'enernka — Hayka O HacJIE€JCTBEHHOCTU U bubnuorexa [JOK
MU3MEHYUBOCTH https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. bubnuotexa [JOK
MOHOTHOPHIHOE CKPEIIUBAHUE https://m.edso0.ru/863e8878
JurubpuHoe ckperuBaHue. 3aKoH bubnuorexa [JOK

25
HE3aBHCUMOT'0 HACJICJIOBAHNUS PHU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclIeJIOBaHUE MTPU3HAKOB.

JlabopaTtopHnas pabota Ne 5 «M3y4ueHue
26 pe?,yJ'II:)TaTI())B M(f)HOFI/I6pI/IJIHOFO IZ‘I 0.5 bubmmorexa LOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30HUIIBI
Ha TOTOBBIX MHKpOTIpEIIapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
CLICTUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
N3menunBocts. HeHaciencTBeHHast
n3MeHuuBOCTb. JlabopatopHas padota Ne 6.

28 N3yuenune MOHH(bHKaIL)IHOI-II)HOﬁ ’ 0.5 bubmorexa [JOK

https://m.edsoo.ru/863e8efe
M3MEHUYUBOCTH, TOCTPOCHHUE BapHAILIHIOHHOTO
pslla U BapUallMOHHOW KPUBO
HacnencrBeHHast ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. «Ananus 05 bubnuoreka [JOK
MyTanui y 1po30(uIibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTpenaparax»

30 I'eneTuka yenoseka bubmorexa LIOK

https://m.edsoo0.ru/863e8d78
PezepBHblit ypok. O0oO1IeHNE 110 TeMe

31 «HacnencTBeHHOCTh U U3MEHUYUBOCTD
OpPraHU3MOB»

32 Cenexuus Kak HayKa U IPOLECC bubnuorexa [IOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

https://m.edso0.ru/863e9214

33 Meroas! U JOCTHKEHHUSI CEJIEKIIUU PACTCHUN 1 bubnuorexka [JOK
Y J)KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHosorus Kak oTpacib NPOU3BOACTBA 1 Bubmrotexa LIOK
p p A https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIIACC
KosmnuecTBo yacos DJIeKTpOHHbIe N poBbIe
Ne i/t Tema YpoKka B KOHTpOJILHbIe HpaKaneCKne Oﬁpa3OBaTeJII)HI)Ie
cero padoThI padoTsl pecypchl
1 DBOJIONHS U METOJIbI €€ N3YICHUS 1 bubmmorexa LOK
H A i https://m.edsoo.ru/863ea20e
5 Hcropus pazButus npeacraBiacHuii 0o 1 bubnuorexa [JOK
IBOJTIOLHN https://m.edso0.ru/863e9570
bu6moreka [IOK
3 M 1
HIPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak sJieMeHTapHas equHuIa
4 BH/Ia U 3BoJonnu. JlabopaTopHas padota Ne 1 05 bubnuoreka [JOK
1 «CpaBHeHHE BHIOB I10 ' https://m.eds00.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPUIO)
5 JIBuoKkymiue cuibl (3eMeHTapHbie (PakTophl) 1 bubnuoreka [JOK
IBOJIIOLIMU https://m.edsoo.ru/863e9da4
6 EcrectBennbIii 0TOOP ¥ €10 GOPMBI 1 bubmuorexa IOK
P P https://m.edsoo.ru/863e9ed0
Pe3ynbTath! aBOMIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
bub OK
7 BHUI000pazoBanue. JlabopatopHas padora Ne 1 0.5 nommotexa L

2 «Omnucanue npucrnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Xapakrepa»

8 HanpaBiieHus 1 myTH MaKkpO3BOJIIOLIMU Brbmiorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONNAN
10 WcTopus xu3HU Ha 3emMiie U METObI €€
M3yYCHUS
11 ['unoTe3bl NPOUCXOXKACHUS )KU3HU Ha 3eMIie brbmiorexa LIOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emMIie 1o 3paM U bubnuorexa [JOK
nepuoIaMm https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATAIbI 3BOJTIOLUU PACTUTEIHEHOTO
13 1 ’KUBOTHOTO Mupa. [IpakTuueckas pabora 05 bubnuoreka [JOK
Ne 1 «M3yueHue HCKOTTAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
PaCTCHHIA W KUBOTHBIX B KOJUICKITHASIX)
14 CoBpeMeHHasl CCTeMa OPraHuYeCKOro Mupa Bubnuorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0BEKa (aHTPOTIOTEHE3) ]f?tPtISJSI:jI/(r)rT\.eeI?si(.)rI:/S 63eac2c
16 JIBmokymiue cuibl ((hakTopbl) aHTPOIIOTreHe3a ]f?tptISJsI:Ildlcr);.eeI:jasg).OrIlf/S 63eaddd
17 OcHOBHBIE CTa/IMU 3BOJIIOLUHU YeJIOBEKa
18 YenoBeyeckue packl U MIPUPOTHBIE bubnuoreka [JOK
aJlaNTalluy YeJI0BEKa https://m.edso0.ru/863eaeca?2
PesepBHrlit ypok. O6001IeHHE 10 TEME
19 «Bo3HUKHOBEHUE U pa3BUTHE )KU3HH Ha
3emiie»
20 DKoJIoTus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTUUYECKUE bubnunoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 Abuortuueckue paxropsl. JlabopaTopHas 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

pabota Ne 3. «Moposornueckne
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOutanus». Jlaboparopnas padora Ne 4.
«BnusiHue cBeTa Ha POCT M pa3BUTHE
YEPEHKOB KOJIEyCa»

https://m.eds00.ru/863eb10e

23 buoTtnueckue akropsr Brbmiorexa LIOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
24 nonyssinun. [IpakTudeckas padora Ne 2 05
«IIoCYET IIOTHOCTH MOIMYJIALMI pa3HbIX
BUJIOB PACTEHHID»
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 li?tptlgg:l;l/()n:i;zi(.)rISIS 63eb46a
bubnuoreka [JOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) httos://m.e dsé}). ru/363ebd6a
21| vorommeckas mupanan, oot biGorera LIOK
sxocueTen. CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE 2KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas skocucTemMa bubnuoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuorexa [IOK
orochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu
33 CocymiecTBoBaHUE MTPUPOBI U bubnuoreka [JOK
4eI0BeYeCTBA https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O0001IEHNE TEMBI

«COO6H.ICCTB& " 3KOJOTMYCCKUEC CUCTEMBI»



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 kace/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue /Tlox pen. [Taceunnka
B.B., Akunonepnoe o6mectso «M3narensctBo «lIpocsemienne»

* buonorus, 11 kmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6oros A.M. u apyrue /Tlox pen. [Taceunnka
B.B., Akunonepnoe o6mectso «M3narenbcrBo «lIpocserienne»

* buonorus. O6mas 6uosorus, 10 knace/ Cuormnazos B.U., Aradonosa U1.b., 3axaposa E.T., ObmiectBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «IPODAY»; AknnonepHoe obmectBo «M3natensctBo «IIpocBemnieHuey
* buosorus. O6mas 6uosorus, 11 kmacc/ Cuornazos B.U., Aradonosa N.b., 3axapora E.T., O6mecTtBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; Akmonepnoe obmectBo «M3narenbctBo «lIpocsemnienuer»

buonorus B Ta6m/1uax " cXeMax

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., PyornioB A.M. u apyrue /Ilox pen. [Taceunnka
B.B., AxuuonepHoe o6mectBo «M3narenscTBo «IIpocBemenner»

* buosorus, 11 xnacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pex. Ilaceunnka
B.B., AxunonepHoe o6mectBo «M3narenscTBo «IIpocBemenner

* buosorus. O6mas 6uosorus, 10 kinacc/ CuBornazos B.U., Aradonora W.b., 3axapora E.T., O6mecTtBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY»; AknimonepHoe obmectBo «M3narensctBo «lIpocBemenue»
* buosorus. O6mas 6uostorus, 11 knacc/ CuBormnazos B.U., Aradonoa M.b., 3axapora E.T., O6mecTtBo ¢

OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe oodmectBo «M3narenbcTBo «IIpocBemieHuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

NOK



