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HOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEICIICHUS TIOAX0/I0B
K (opMmupoBaHHIO coAepxkaHus ydeOHoro mnpenmera «buonorus» cocraBuiIM: KOHLENTYyaJbHbIE
nonoxxeHuss ®I'OC COO o B3anM0O0OYCIOBICHHOCTH IIEJIEH, COAEPIKaHMs, PE3yJIbTaTOB 00yUeHUS U
TpeOOBaHUN K YPOBHIO TIOJTOTOBKM BBIITYCKHHKOB, TOJOXKEHUS 00 OOIMX IeNsIX U MPHHIIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit
@enepannu, a TaKkKe MOJIOXKEHUsS 0 crenuduke Onooruu, e€ 3HaUeHUU B TTO3HAHUU JKUBOM MPUPOJIBI
u o0ecredyeHrur CYIIECTBOBaHUS 4YesloBeueckoro oobmiecTBa. CoriacHO Ha3BaHHBIM IOJIOKECHUSM,
OTpeJIeJIeHbl OCHOBHBIE (DYHKITUH ITPOTPAaMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Owonoruu AaéT MpEACTaBIECHUE O IEeNsAX, 00 oOmie crpaTeruu OOydeHWS,
BOCIIUTAHMSI U Pa3BUTHUSL OOy4aloUIMXcs CpelcTBaMu yueOHoro mpenmera «buonorusy», omnpenenser
00s13aTeNIbHOE TMPEAMETHOE COJEp’KaHUE, €ro CTPYKTYpPY, paclpelesieHHe MO pa3fesiaM U TeMaM,
PEKOMEHAYEeMYIO TIOCIIEJOBATEIbHOCTh U3YUEHHs YUeOHOTO MaTepuana ¢ y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTENbHOTO IPOIECCA, BO3PACTHBIX OCOOEHHOCTEN
00y4aroIuXxcs.

B mporpamme 1o Guonoruu Takke YYHTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3ysibTaraM oOOydeHUss B (OPMUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JAATEIbHOCTH/y4eOHBIX IEHCTBHI 00YyJaIONIMXCS 10 OCBOCHUIO COJCPKAHUS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BBIA ypOBEHB) pealnu30BaH MPUHIIUI
IIPEEMCTBEHHOCTH B M3Y4YEHUU OMOJIOrMM, Oylarojaps 4emy B HEW IMPOCMaTpUBAETCs HAIpPaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
[IEHHOCTHBIX OPHEHTALUNA JIMYHOCTH, SKOJOTMYECKOTO MBIIIICHUS, MPEICTaBICHUH O 3J0pOBOM
oOpasze KH3HU U OEpeKHbIM OTHOILIEHHEM K OKpYyXKarouleil nmpuponHoil cpexe. [lostomy Hapsny c
U3Y4YEHHEM 00I11€0MOJOTHYECKIX TEOPHI, a TAK)KE 3HAHUI O CTPOEHMH JKUBBIX CUCTEM Pa3HOI0 paHra
U CYIIHOCTHM OCHOBHBIX MPOTEKAIOUIMX B HHUX IPOLECCOB B IporpaMMe MO OMOJOTHH YAEIEHO
BHUMaHHE HCIOIb30BAHUIO MOTYYSHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJISl PEHICHUS MTPUKIATHBIX
3aJ1a4, B TOM 4ucie: NpopUIaKTHKN HACIEACTBEHHBIX 3a00IeBaHMI YeIoBeKa, MEUKO-TeHETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAHMS 3KOJOTHYECKH II€JIeCO00pa3HOro IMOBEACHUS B OKpYKarolen
MIPUPOJHOM Cpele, aHalIW3a BIUSHUA XO3AWCTBEHHOW JEATEIbHOCTH 4YEIOBEKAa Ha COCTOSHHUE
MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCUJICHHE BHUMAHHs K MPUKIATHOW HAMpPaBIEHHOCTU
yueOHoro mnpenmera «bHOJOrHs» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEeUeHMs YCIOBHH s
pelieHns OJHOMW W3 aKTyaJbHBIX 3aJad IIKOJIBHOIO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npenmnosiaraeT (GOPMUPOBAHHE Yy OOy4arOUIMXCSd CHOCOOHOCTH aJanTUpPOBAaThCsl K W3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o6Opa3oBaHMs 3aHUMaeT BaxHoe Mecto. OHa
obecnieurBaeT (HOpMHUPOBAHKE Y O0yUYAIOUTUXCS MPEACTABICHUI 0 HAyYHOW KapTUHE MHpPA, PACIIHPSET
1 00001IaeT 3HaHMs O )KUBOW IpUpoJie, €€ OTINYUTEIbHBIX MPU3HAKaX — YPOBHEBOW OpraHHU3allui U
SBOJIIOLIMM, CO3JAET YCIOBUS JUIs: TIO3HAHUS 3aKOHOB OKMBOW MPUPOIBL, (OPMUPOBAHUS
(GYHKIIMOHATIBLHON IPaMOTHOCTH, HABBIKOB 3/I0POBOT0 U 06€301acHOr0 00pasa >KU3HHU, IKOJIOTHYECKOTO
MBIIICHHUS], IEHHOCTHOTO OTHOLLIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXKe JJISl PELICHUS BOCIUTATENbHBIX U Pa3BHUBAIOIINX
3a7ad  cpeaHero o0mero oO0pa3oBaHUs, colUanu3anmuu oOydaromuxcs. M3ydenue Owmosioruu
obOecrieunBaeT yciOBHS s (OPMUPOBAHUS  HMHTEJUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, ICTETHUECKON KYJIbTYPBI, CIIOCOOCTBYET HMHTErpaluu OHWOIIOTUYECKUX
3HAHUN C TPEJCTABICHUSMU W3 JIPYruX YYEOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKU, XUMHUH H
reorpaduu. HazpanHble monoxeHus: 0 npeaHa3HaueHuu yuyeOHoro npenmMera «buonorus» cocraBuin



OCHOBY [UIsl OIpeNeNeHUs] TOAXOJOB K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro  COJACpIKAHHUS,
MPEJICTABJICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60op coxepxkanust yuyeOHOTOo Tipeamera «buosorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYPOCOOOPA3HOrO0 MOJX0Ja, B COOTBETCTBHUM C KOTOPHIM OOYyYaroOlIUecs TOJIKHBI
OCBOUTH 3HAHHWS W YMEHHS, 3HAUYUMBIC i1 (OPMUPOBAHUSA OOIICH KYJIbTYPHI, OMPEICIISIONINE
aJICKBaTHOE TIOBEJICHHWE UYEJIOBEKa B OKPYXKAIOMIEH MNPUPOIHONW cpele, BOCTPeOOBAaHHBIE B
MOBCETHEBHOW MKW3HM M TMPAKTHYECKOW neaTreabHOCTH. Oco0oe MeCcTo B 3TOM cHUCTeMe 3HaHWK
3aHUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy>KaT OCHOBOM /i1 (hOpMHUPOBaHUS MPEACTABICHUN O
COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KapTHUHE MHpa M IEHHOCTHBIX OPHEHTAlUSAX JHMYHOCTH,
CHOCOOCTBYIONINX T'YMaHU3AIUN OMOJIOTHIECKOT0 00pa3oBaHMUsI.

CTpykTypupoBaHHE COACpKaHHS y4eOHOro Marepuajga B MporpaMme IO OHOJIOTHUHU
OCYILIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHHUS 3HAHUM 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOU
MIPUPOJIBI, O €€ YPOBHEBOI OpraHU3aIMK U 3BOJIOLUUU. B COOTBETCTBUU € 3TUM B CTPYKTYpE Y4EOHOTO
npenMera «bUONIOTHS» BBIIEICHBI CICAYIONINE COJAep)KaTelabHble NWHUU: «bHonorus kak Hayka.
Metoner HaydHOTO TO3HaHHS», «Kierka kak Ouosormyeckass cucrema», «OpraHusMm Kak
Oouosnoruueckas cucreMayn, «CucreMa U MHOrooOpa3ue OpraHHYeCKOro MHUpa», «IBOJIOLHS >KUBON
MPUPOABI, «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wusydenuss yueOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00yJaIOMUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHHW3aIliK JKHBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHre YMEHHI HCMOIb30BaTh ATH 3HAHUS IJI1 TPAMOTHBIX JACHCTBHI B OTHOIICHUU
O00BEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

Joctmkenne T1end  HM3ydeHHs ydeOHoro mpenmera «buonorus» Ha 0a30BOM  YPOBHE
o0ecrieunBaeTCs PeeHUEM CIISAYIONMNX 3a1a4:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUH O OMOIIOTHYECKUX TEOPHUSX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBHIaxX, CIYXKaIIUuX OCHOBOW Uit (popMHUpOBaHUS MPEICTABICHUN O
€CTECTBCHHO-HAYYHON KapTHHE MHUpPA, O METOJaX HAYYHOTO IO3HAHWS, CTPOCHHH, MHOTOOOpa3HH U
OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OPTaHW3AIMH, BBUIAIOIINXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEOBAHUIX B OMOJIOTHH;

dbopMupoBaHre y OOYYalOIIUXCS TO3HABATENBHBIX, MHTEJUIEKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B MpoIlecce aHAIN3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISI0B, UICH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlNy;

CTaHOBJIEHHE y OOydaromuxcs oOmed KyabTyphl, (YHKIIMOHATBHON TPAMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSICHSATh M OILEHUBATH SIBICHUS OKPY)KAIOIIETO MHpa XUBOW MPUPOJBI Ha OCHOBAHUU
3HAHWUU U OTIBITA, TTOJIYYEHHBIX TIPU U3YYCHUN OMOJIOTHH;

(dhopMupoBaHHE Y 00YJAOIIMXCS YMEHHI WILTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX 3HAHUH B
MPAKTUYECKONH JESATEIbHOCTH YEeJOBEeKa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUNA U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH TIO3HAHWS YEJIOBCKOM IKHBOW TPHUPOJIBI,
HEO0OXOIUMOCTH OEpEeKHOTO OTHONICHWS K HEH, COONIOJCHHS 3THYCCKUX HOPM TIPH IMPOBEICHUN
OMOJIOTMYECKHUX UCCIIEIOBAHUN;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWKA JUIsl TOBBIIICHUS YPOBHS SKOJOTHYECKON
KYJBTYPBI, 11 (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHS,

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUH W YMCHHH B TOBCEJHCBHOW JKHM3HHM I OICHKH
MOCIIEACTBHM CBOEH NEATEIBHOCTH MO OTHOIICHHUIO K OKPYXKAIOIIEH cpesie, COOCTBEHHOMY 3JI0POBBIO,
000CHOBaHUE U COOIIOIeHNEe Mep MTPO(PUITAKTUKK 3a00JIeBaHUH.

B cucreme cpemgnero oOmiero obpaszoBanus «buomorus», mzydaemass Ha 0a30BOM YpOBHE,
SBIIICTCA O00SA3aTeIbHBIM yYEOHBIM TIPEAMETOM, BXOJSAIIMM B COCTaB MPEIMETHOW 00JacTH
«EcTecTBeHHO-HAyUYHBIE TTPEIMETHIY.



Jns u3ydeHus OMonorud Ha 0a30BOM YPOBHE CpenHEro ooumiero obpa3oBaHHs OTBOAUTCS 68
gacoB: B 10 knmacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gyaca (1 yac B HeZlenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss xak Hayka. CBs3b OHOJOTMHM C OOIIECTBEHHBIMU, TEXHHUYECKUMH W JPYTHMH
€CTeCTBCHHBIMH HayKamH, (Guiocopueif, 3TUKOH, S3CTEeTHUKOH u mpaBoM. Pomp Ouonoruu B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Mertoabl TNO3HaHUS KMBOH NpUpoAbl (HaONIOEHHE, SKCHEPUMEHT, OMNHCAaHHE, WU3MEpEHHE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdeMoHcTpanum:

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

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS XKUBOU IPUPOIBI».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «lcnonp3oBaHue pas3iMyHBIX METOAOB NpPU HU3YUEHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aIUsA.

JXKussle cucreMsl (0MOCUCTEMBI) KaK MpeaAMeT u3yueHust ononoru. OTauyHe )KUBBIX CUCTEM OT
HEOPraHWYECKON IPUPOJIBI.

CpoiicTBa OMocucTeM M UX pazHOOOpasue. YPOBHH OpraHU3alMd OMOCHUCTEM: MOJEKYJISPHBIM,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIITIOHHO-BHUIOBOH, 9KOCHUCTEMHBIH
(6roreoneHOTHYECKHI ), OMOC(EPHBIH.
JdemMoHcTpanum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HU», «Y POBHHM OpraHU3alluy )KUBOM IIPUPOJIBI.

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XVUMUYECKUN COCTaB KIETKH. XHMHUYECKHE HJIEMEHTBI: MaKpOdJIE€MEHTbl, MHUKPO3JIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepikanue ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue OelKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HesameHumble u
3aMEHHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OE€JIKOBOH MOJIEKYIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs M UYETBEPTUYHAS CTPYKTypa). XHMMHUYECKHUE CBOWCTBA OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epmeHTHl — Ouojoruuyeckue karanuzatopel. CrTpoeHue ¢depMeHTa: aKTUBHBIA IIEHTD,
cyoctparHas cneuuduuHoctb. Kopepmentsl. Buramunbl. OTinnuns GepMEHTOB OT HEOPTraHMYECKHX
KaTaJanu3aTopoB.

VYraeBoasl: MoOHOcaxapuibl (TJr0OK03a, pubo3a M JAe30Kcupubo3a), aAucaxapujipl (caxaposa,
JIAKTO3a) U MoJucaxapubl (Kpaxmai, TIIMKOreH, LeJlIi0103a). buonornueckue GpyHKIUN yrieBooB.

Jlununel: Tpuriuuepuasl, gochomunuasl, crepousl. ['napodunbHO-TUAPOPOOHBIE CBONCTBA.
buonornueckue ¢ynkuun nununoB. CpaBHEHHE YIJIE€BOAOB, OEIKOB M JIMIHJOB KaK HCTOYHHUKOB
SHEPIrUH.

Hyxneunoseie kucnotsl: JJHK um PHK. Hykneornael — MOHOMEpBl HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

Huronorus — Hayka o kierke. Kietounast Teopusi — mpumep B3auMoeUcTBUS Uael U (HaKkToB B
HAy4YHOM ITO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak nemoctHas >xuBas cuctema. OOImMe NPU3HAKU KIETOK: 3aMKHYyTas HapyxXKHas
MeMmOpaHa, mosiekynsl JJHK kak renerndeckuii anmapar, cuctema cuHTe3a Oenka.



Tunmbl  kJeTOK:  JyKapuoTWyeckas U HpokapuoTuueckas. (OCOOEHHOCTH  CTPOCHHS
npokapuoTHuyeckon kieTtku. Knerounass crenka Oaxtepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOU W TPUOHOM KIIETKH.

[IoBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEHKA, IJIMKOKAJIMKC, UX (YHKIHH.
[Tna3maruueckass wmemOpana, e€ cBoiictBa u ¢yHkuumu. IluToruasma u  e€ OpraHoupsbl
OnnomemOpanubie opranougsl kinetku: OIIC, ammapar ['ombmxu, mmzocomsl. I[lomyaBroHOMHBIE
OpPraHouzAbl KJIETKU: MUTOXOHIPHH, IUIAcTUAbL. [IpoMcxoxaeHue MUTOXOHAPUM M IacThl. Buasl
iactua. HememOpaHHble OpraHOU/Ibl KJIETKU: pUOOCOMBI, KJIIETOYHBIN LIEHTpP, LEHTPUOIH, PECHUUKH,
KryTuKd. OyHKIUN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynstopHblii LeHTp kieTkd. CTpoeHue sapa: siiepHass 000Ji0uKa, KapHolllazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopr BeliecTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. [neiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Huarpammsl: «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B HEXKUBOM Npupoae», «Pacnpenenenne
XUMHMYECKHX 3JIEMEHTOB B KUBOU PUPOLIEN.

Tabmuuer u cxemsr: «lleproanueckas TabIUIa XUMHYECKUX IIEMEHTOBY, «CTpOSHHE MOJICKYJIBI
BOJbI», «buocunTes Oenka», «CtpoeHrne MoneKybl Oenkay, «Ctpoenue dhepmenta», «HykienHoBbie
kucnotel. JIHK», «Ctpoenune monexynsr AT®», «CTtpoeHne 3ykapuoTHUECKON KIeTKn», «CTpoeHue
KUBOTHOM KIJIETKW», «CTpPOEHUE PaCTUTEIbHOU KIETKW», «CTpOEHHE NPOKAPHUOTUYECKOW KIIETKHY,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIUmuabn».

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyHOBaHHWE JJsi TPOBEACHHS HaOIIOACHUH,
M3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, ’KUBOTHBIX U OaKTepHUaTIbHBIX KIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnas padora Ne 1. «/3yueHne KaTamUTHYECKONW aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe
aMuJIa3bl WA KaTaaas3bl)y.

JIaGoparopHnas pabota Ne 2. «/3yueHue CTpOECHHS KJIETOK pacTEHUH, KHUBOTHBIX M OakTepuit
I10J1 MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BeliecTB, MM METa00IM3M. ACCUMWISIIMS (TUIACTHYECKUM OOMEH) M JUCCUMMIISALUS
(oHepreTuyeckuii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonu3Ma. Posb 3akoHOB coxpaHeHus
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Ponb pepMeHTOB B 0OMEHE BEIIECTB
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.

®otocunte3. CperoBas U TeMmHOBas (¢a3bl (oTocuHTe3a. Peakium  QorocuHTE3a.
D¢ dextuBHOCTE (oTOCHHTE3a. 3HaueHHE (OTOCHHTE3a JJs KU3HU Ha 3emie. BnusHue ycrnoBuii
cpenbl Ha GOTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OakTepun. 3HaUeHNUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DOHepreTuyecknii oOMeH B KieTke. PaciieruieHue BeIecTB, BBIACICHHE M aKKyMYyJIHPOBaHHE
SHEpIuu B KJEeTKe. DTanbl sHepreTuueckoro ooMena. I'mukonus. bpoxxenue u ero Buabl. Kucinopoanoe
OKHUCJIEHHEe, WM KieTouyHoe Abixanue. OxucnurenbHoe ¢GocopuiipoBanue. I(PHEKTUBHOCTH
SHEPreTHYecKOro oOMeHa.

Peakiiun matpuunoro cuntesa. ['enernueckas nnpopmarus u JJHK. Peannzanus renernueckoit
uHpopMalnuu B KieTKe. ['eHeTHYecKuil KoJ U ero CBOWCTBAa. TpPaHCKPHILUS — MAaTPUYHBIA CHHTE3
PHK. Tpaucnsuuss — OuocuHTe3 Oenka. Jrambl TpaHciasaiuu. KoawpoBaHue aMHUHOKHUCIOT. Poib
pubocom B OmocuHTe3€e Oernka.



Hexnerounsle ¢opMmbl xu3Hu — BUpychl. Mctopust oTkpsiTus BupycoB (/[. M. ViBaHOBCKMIA).
OcoOeHHOCTH CTpPOEHHUs] W JKM3HEHHOIO IMKIa BHpYycoB. bakrepuodaru. bone3snu pacteHui,
KUBOTHBIX M 4YEJIOBEKa, BBI3bIBaEMbIC BHUpycamMH. Bupyc ummyHomedunmra uenmoBeka (BUY) —
Bo3Oyautens CIIMJla. OOpatHas TpaHCKpuIlMs, peBepraza © uUHTerpasa. lIpodunakrtuka
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHU.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunbl nmuTanusy, «Metadonmuzm», «MUTOXOHIPHSY, «IDHEPreTUICCKUN
obMen», «Xioporiacty, «Potocunredy, «Crpoenue JJHK», «Ctpoenne u pyHKIITMOHMPOBAHKUE TeHAY,
«Cunre3 Oenkay», «['enermueckuil kom», «Bupyce», «bakrepuodarn», «CTpoeHne M >KU3HCHHBIH
ki Bupyca CITH1a, 6akrepuodara, «Permmukarus JTHK».

Ob6opynoBanue: moaenu-anmukanun «Yasoenue JIHK u tpanckpunmms», «buocunres 6enkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii 1Mk, WiIM SKA3HEHHBIM LMK Kietku. MHTrepdasa m wmwuro3. Ilpomeccsl,
nporekaomue B uHTepdaze. Permkamus — peakuus wmarpuydoro cunresa JIHK. Crpoenue
XpoMOocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{UIJIOUIHBIN U TalUIOWIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomartusl. LluTonornyeckrie OCHOBBI pa3MHOXKEHUS U MHIUBUAYAIbHOIO Pa3BUTHUSL OPIaHU3MOB.

Henenue kinetku — muro3. Craguum muto3a. llporeccsl, mpoucxoisiye Ha pa3HbIX CTAIUsAX
MHUTO3a. brosornueckuii cMbIca MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@®opMbI pa3sMHOKEHHUSI OpPraHU3MOB: OEcCIoyioe M MoJioBoe. Buasl 0ecronoro pa3MHOKEHHS:
JIeJICHUE HaJBOE, IIOYKOBAaHUME OJHO- W MHOIOKJIETOYHBIX, CIIOpPOOOpa30OBaHME, BETE€TaTUBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Metios. Ctaguu meiiosa. [Ipoieccsl, mpoucxoasiiue Ha cTaausx meiiosa. [loBeaenune xpomocom
B Mero3e. KpoccnHrosep. bruomorndeckuil CMbICII M 3HAYEHHUE MEH03a.

I'ameTorenes — mporecc 0o0Opa3oBaHUsS IOJIOBBIX KIETOK y HBOTHBIX. IloJOBbIE »Kene3bl:
CeMEHHUKU U suyHUKH. OOpa3oBaHME M pPAa3BUTHE IOJIOBBIX KJIETOK — rameT (CHepMaTO30H],
SAHUIIEKJIETKA) — criepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHMSI SIMIIEKJIETOK U CIepMaTO30MI0B.
OnnonorBopenue. [laprenorenes.

WupuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOreHes3). OTarlbl
SMOPHOHAILHOTO DPAa3BUTHS y TMO3BOHOYHBIX KMBOTHBIX: ApPOOJIEHUE, TacTpyNsALus, OpraHOreHes.
[ToctamOpuoHanbHOe pa3BuTHE. TuUMBl NOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: MPSMOE, HEMpsIMoe
(imunHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct m pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHS: CTPOECHUE CEMEHH, CTaauu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «DOpMBI Pa3MHOKEHHUS OPraHU3MOBY», «J[BOitHOE OIUIOAOTBOpEHHE Y
IIBETKOBBIX pAacTeHUi», «BereraTuBHOE pPa3MHOXXEHUE pPACTeHHI», «JleleHue KIeTKH OakTepuii»,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHue XpoMocombly, «Knetounslii nmukiny, «Pemmukanusa JJHK»,
«Mwuto3», «Meito3», «lIpamoe m Hempsimoe pa3BuTue», «l'aMmeroreHe3s y MIIEKONMUTAIOIUX |
4enoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OOGopynoBaHue: MHKpPOCKOI, MHUKporpenaparsl  «CrepMaro30ubl  MIIEKOMUTAIOMIETO»,
«inexiierka muekonuTaromero», «KapruokuHe3 B KJIETKax KOpEIIKa JyKa», MAarHUTHas MOJIEJb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XxpoMoCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGoparopnast pabota Ne 3. «HalOmiomeHne MUTO3a B KJIETKaX KOHYMKA KOpEHIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopHnas pab6ota Ne 4. «M3ydeHue CTpOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3anaun reHeTuku. VicTopus pa3BuTHs TeHETHKH. POb IUTOIOTHH U SMOPUOJIOTHH B
CTaHOBJICHUM T€HETUKU. Bkilaag poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETHKH. MeTozbl
TEHETUKU (TMOPHIOJOTHYECKUH, LUTOINeHETUYECKUH, MOJIEKYJIsApHO-TeHeTHueckuil). OCHOBHBIE
TECHETUYECKUE TIOHATUSA. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMAaX CKPEILUBAHUM.

3aKOHOMEPHOCTH HacleI0BaHHUs MPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MoHorubpuaHoe
CKpeuIMBaHue. 3aKOH €IUHO-00pa3us TMOPHAOB MEPBOTrO IMOKOJEHHS. [IpaBMiiO JOMUHHPOBAHUS.
3aKOH pacIleIUICHHs IPU3HAKOB. [ nroresa unctorsl ramet. [1oHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurnOpunHoe  CKpeulMBaHME.  3aKOH  HE3aBHCHMOIO  HAclIelOBaHUS  IPHU3HAKOB.
[{uToreHeTM4YeCKMe OCHOBBI JUTHOPUIHOIO  CKPEUIMBAaHUSA. AHAIM3UPYIOLIEE CKPEIIMBAHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEACTICHHUS TeHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabora T. MopraHna no cuemieHHOMY HAcleI0BAHUIO
reHoB. Hapy1ieHue cuerieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasi TEOpUS HACJIEACTBEHHOCTH. | eHeTuUecKre KapThl.

I'enernka mnona. XpoMOCOMHOE OIpeAesaeHue IMoyia. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omorameTHsbI€ U reTeporaMeTHbIE OpraHu3Msl. HacnenoBanue npu3sHakoB, CLEIIEHHBIX C ITOJIOM.

N3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HaclleCTBEHHas. Poib cpenbl B
HEHACJICICTBEHHON  M3MEHYMBOCTH.  XAapaKTEpUCTHKAa  MOJU(PHUKAIMOHHON  M3MEHYMBOCTH.
BaprnannonHbl psn M BapuanMoHHas Kpubas. Hopma peakuuum npusHaka. KonumdecTBeHHbBIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHas, WM TIE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHATHBHAas W3MEHUYUBOCTb.
Meii03 1 10J0BOM MpoOIiECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTH. MyTallmoHHasi HN3MEHYUBOCTbD.
Knaccudpukanus myranuii: reHHble, XpPOMOCOMHBbIE, T€HOMHbIe. YacToTa W MNPUYMHBI MYyTalHUi.
MyrareHHble (akTopbl. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HaclieACTBeHHOW n3MmeHumBoct H. W.
Basuiosa.

BHesiepHast Haca€e/1ICTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka 4enmoBeka. Kapuotun wuyenoBeka. OCHOBHBIE METO/ABI TE€HETHUKH YEJIOBEKa:
TeHeAIIOTHYEeCKU, OJIM3HEOBbIH, IMTOreHETUYECKUI, OMOXUMUYECKUHA, MOJIEKYIIPHO-TEHETUYECKUI.
CoBpeMeHHOE ONpeIeIeHHE TeHOTHIA: MTOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM
guciae ¢ nomompio [I1[P-anmamm3a. HacmemcrBenHble 3a0ojeBaHUs dYeaoBeKa: TEHHBIE OOJIEC3HU,
OOJIe3HN C HACJEACTBEHHOM MPEeapaclo0oKeHHOCThI0, XPOMOCOMHBIE Ooisie3HU. ComaThdeckue u
resepatuBHble MyTanuu. CTBoJIOBBIE KiIE€TKH. [IpuHIMMBI 370poBOro obpasa >KM3HHU, JTUArHOCTUKHU,
npodWIaKTUKA M JIEYEHUS T'eHEeTHYecKux Oone3Hedl. Menuko-reHeTu4eckoe KOHCYJIbTHPOBAHUE.
3HaueHue MEIMIMHCKOW TE€HEeTHMKUM B NPEJOTBPAIICHWHM M JIEYEHHMM TE€HETHYeCKHX 3a0osieBaHUN
YeloBeKa.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepuxkos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUTHOE CKPENIMBAHNE U €T0 ITMTOTEHETUYECKast OCHOBAY, «3aKOH
pacuieryieHuss M ero IIMTOreHeTHYecKass OCHOBa», «3aKOH YHCTOTBHI Tramer», «JlurudpuaHoe
ckpeuBaHue»,  «lluromornyeckue - OCHOBBI ~ JUTMOPHAHOTO  CKpeuMBaHus»,  «Meiio3y,
«B3aumonelicTBue amienbHbBIX TeHOB», «l'eHeTnueckue KapThl pacT€HUM, >KMBOTHBIX U UEIOBEKay,
«['eneruka nonay, «3aKOHOMEPHOCTH HaclI€ZOBAHUSI, CLIETIIICHHOTO € MOJI0M», «KapuoTumsl yenoBeka



Y KUBOTHBIX», «BUIbI H3MEeHUUBOCTHY, «MoaudukanronHas n3MeHUNBOCTh, «HacnenoBanue pesyc-
bakTopay, «'eHeTuka rpymi KpoBu», « MyTallmoOHHAS] U3MEHUUBOCTHY.

Ob6opynoBanue: Mozenu-anmuukanuu — «MoHoruOpuaHoe — ckpeuuBanue», «HemnomHoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKpPOCKON U
MuKponpenapar «Jpo3oduna» (Hopma, Myranuu GOpMbI KPbUIBEB U OKPAcKH Tena), repodapuii «I opox
ITIOCEBHON».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuass pabota Ne 5. «M3ydyeHuwe pe3ylnbTaToOB MOHOTHOPUAHOIO W AUTHOPUIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKPOMpEnapaTax.

Jlaboparopuast pabdora Ne 6. «/3ydeHne Moau(UKANMMOHHOW H3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psa U BAPUALIUOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y Apo30Q bl Ha FTOTOBBIX MUKpOIIpenapaTaxy.

[IpakTuueckas pabora Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak Hayka M MPOIECC. 3apOXKICHHUE CENEKIMU U AoMmecTtukanus. Yuenue H. U.
BaBumoBa o0 1eHTpax MNPOHMCXOXIEHUS M MHOT0OOpasusi KyJIbTypHBIX pacteHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, LITAMM.

CoBpeMeHHbIE METOJbl CeleKUUU. MaccoBbIi M HMHIUMBUIYadbHBIH OTOOpPHI B CEJIEKIHMU
pacteHuii U KUBOTHBIX. OlleHKa 3KcTepbepa. biINM3KOpOACTBEHHOE CKpEUIMBAaHUE — WHOPHUAMHT.
Uucras nmuaus. CkpeniuBaHHe YHUCTHIX JUHHMA. ['ereposuc, wnu rubpunHas cuna. HeponctBeHHoe
CKpemrBanue — ayropuaunr. Otnanénnas rubpuausanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MI0JIy4Y€HUE TOTUIUIONA0B. JIOCTHIKEHNUS CENIEKIIMM PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kak oOTpacib HNPOU3BOJACTBA. ['€HHas WH)KEHepus. OTalbl CO3JAHUS
pexombunantHoit JIHK u TpancreHHsix opranu3zmoB. Knetounas unxkenepus. KieTounbie KyabTypHhI.
MuKpOKIIOHaIBHOE Pa3MHOKEHUE pacTeHuM. KionupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOrHYecKUe U Thueckue npoodiembel. [MO — reHernuecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHOB.

TaOnuis! 1 cxembl: kapTa «LleHTpbl MPOUCX0XKIEHUS U MHOT000pa3us KyJIbTYpPHBIX PaCTEHUI»,
«[Topoasl pOMamIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanéHHas ruOpuan3anus»,
«Pabotsl akamemuka M. ®@. UBanoBay, «[lomumiaonausy, «O0bekThl OMOoTeXHOIOTUNY, «KieTouHbIe
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKU IIJI0JJ0OB U KOPHEIUIOAOB JUKUX (OPM M KYJIbTYPHBIX COPTOB PAaCTEHHIH,
repbapuii «CesbCKOX035HCTBEHHBIE PACTEHUS».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHSI CENeKIIMM pPACTeHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIH Y4acTOK, B TEIJIUYHOE
XO035ICTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBorOLMOHHAS OHOJIOTHS.

[Ipennochuik BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPUS U €€ MECTO B
Ouonorun. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBugerenbcTBa 3BOIMIOUMU. [lageoHTONOrMYECKHE: MOCIIEI0BATEIbHOCTh MOSBICHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONHUCH, NepexoaHble ¢opMbl. buoreorpaduueckue: cXOACTBO U paziuyuue
bayH u G10p MATEPUKOB U OCTPOBOB.



DOMOpHOJIOTHYECKUE: CXOACTBA M pa3Nuyusi SMOPHOHOB pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE, PYAUMEHTAPHBIE OPraHbl, AaTABU3MBI.
MonexkyaspHO-OMOXUMUYECKHE:  CXOJACTBO  MEXAaHM3MOB  HACJIEJACTBEHHOCTH U OCHOBHBIX
METa0O0JIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. IIpeanocbulku BOZHUKHOBEHUS JapBUHHU3MA. J[BIoKylne
CHJIBI 3BOJIFOLIMU BUAOB 1O JlapBHHY (M30BITOYHOE pPa3MHOXEHHE MPH OrPAaHMYEHHOCTH PECYpPCOB,
HeolpeaeséHHasi N3MEHYUBOCTb, 00pb0a 3a CyLECTBOBAaHHE, ECTECTBEHHBII 0TOOP).

Cunrernueckas Teopus sBoonnn (CTI) u €€ 0OCHOBHBIE TIOJIOKCHHUS.

Muxkpossomtonus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

JBwxkymme cuibl (QakTophl) SBONIONUU BUIOB B MpHpoAE. MYTAIlMOHHBIM TIpoIecc |
KOMOWHATHBHAs U3MEHUYMBOCTD. [lonMyIsinOHHbIe BOJIHBI U peid renoB. M301smus 1 MUTparysl.

EcrecTBeHHbII 0TOOp — HanpaBisFOIUI (akTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. Ilpumepsl mpucrnocobiaeHuit y
Opranu3MoB. ApoMOp(O3bI U UANO-AJANTAIIUH.

Bun wu BupooOpasoBanme. Kpurepum Buma. OcHoBHBIE (OpMBI  BUI000pa30OBAHMS:
reorpaguueckoe, 3K0JI0rHYecKoe.

MakposBomroniust.  DPopMbl  3BONIOLMU:  (UIETHYECKasl, JUBEPreHTHas, KOHBEPreHTHas,
napaensHas. HeoOpaTuMocTh 3BOTIOIHH.

[IpoucxoxaeHue OT HECHEUHAIM3UPOBAHHBIX IIpeakoB. IIporpeccupyromas crenuanu3amnus.
AnanTuBHas paguanus.

JdeMmoHcTpanum:

[oprpersr: K. Jlunneit, XK. b. Jlamapk, Y. {apBun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mromiep, A. H. Cesepiios.

Tabnuuel u cxemsl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apoAbIlN MO3BOHOUYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O0pbObI 3a cyliecTBoBaHUE», «EcTecTBEHHBI 0TOOpPY,
«MHorooOpa3ue COpPTOB pacTeHuil», «MHoroobpazue TMOpOx JKUBOTHBIX», «llomymsmmmy,
«MyTanMoHHasT H3MEHUUBOCTBY, «Apomopdos3b», «Maumoamantanumn», «OOmWas gereHepamus,
«JIBmwKyiue cuibl 3BodronuM», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «bopbba 3a
cymectBoBaHuey», «lIpucrnocobieHHOCT oOpraHu3zMoBy», «leorpaduyeckoe BUA000pa3OBaHHEY,
«DKOJIOTUYECKOE BUJI000pA30BaHHEY.

O6opynoBaHMe: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHbIMM THUIIAMU OKPACKH, HAa0Op IUIOAOB U
ceMsH, kosutekuusi «IIpuMepbl 3alUTHBIX HPUCIIOCOOJIEHUH y KUBOTHBIX», MoJenb «OCHOBHBIE
HanpaBJIeHUs 3BOIIOIUNY», 00bEMHAs MofieNb «CTpOeHUE FOJI0BHOTO MO3Ta HO3BOHOUHBIX Y.

buoreorpaguueckas kapra Mupa, KouieKuus «PopMbl COXpPaHHOCTH UCKOMAEMBIX KUBOTHBIX U
pacteHuii», wmojnens ammukanus «llepekpéct Xpomocom», BIaxHbIE Ipenaparsl «Pa3Butue
HacekoMoro», «Pa3BuThe mATymIKW», MUKpompenapar «J/po3oduna» (Hopma, MyTtauuu ¢GopMbl
KPBLJIbEB U OKPACKHU TeJa).

JlaGopaTopHble U NPaKTHYECKHE PAdOThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(POIOTHUECKOMY KPUTEPHUION.

JIaGoparophas padora Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HH HA 3eMuie.

JloHayuHbIe IPECTABICHUS O 3apOXKACHUN KU3HU. HaydHble rumoTe3bl BOSHUKHOBEHUS JKU3HU
Ha 3emiie: abMoOreHe3 W MaHCHEpMUs. XUMHUYECKash 3BONMIONMA. AOMOTEHHBIM CHHTE3 OPraHUYECKUX
BEUIECTB U3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKACHUE XHMHUUYECKOM HBOJIIOLMH.
Havanpubie sTansl Ononornyeckoit spomonuu. ['nnoreza PHK-mupa. ®opmupoBanue MeMOpaHHbBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NpoTokieTku. [lepBple KieTkM M UX 3Bodtouusa. PopMupoBaHue
OCHOBHBIX T'PYTII KUBBIX OPIaHU3MOB.



Pa3ButHe xxu3Hu Ha 3emiie 1o apam u nepuonam. Karapxeid. Apxeiickas u IpoTepo30iicKas 3phl.
[Taneosoiickass spa M e NEepUOABI: KEMOPHICKUI, OPMOBUKCKUH, CHIypUHCKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ neproibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMaTa W TE0JIOTMUECKHUX IpolieccoB. (OCHOBHBIE ATalbl 3BOJIIOLUU
PacTUTEIBLHOTO U KUBOTHOrO Mupa. Apomopdo3bl Yy pacTeHuil U xKUBOTHbIX. [losiBieHue, pacuBeT u
BBIMHUpPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHpa Kak OTpakeHue 5BOMONUH. OCHOBHBIE CHCTEMAaTHUYECKHE
TPYIIIbI OPraHU3MOB.

OBorous 4eaoBeka. AHTPOIOJIOIHs Kak Hayka. Pa3BuTue npeacTaBieHUul O MPOUCXOXKAECHUN
yenoBeka. Meroabl H3yueHusi aHTpororeHe3a. CXOACTBa M pa3iMyusl 4YeJIOBEKa M IKUBOTHBIX.
CucremaTiyeckoe MoJ0KEHUE YeIOBeKa.

JBmwxyue cuibl (GpakTopsl) aHTpororeHe3a. HacnencTBeHHass M3MEHUYMBOCTD M €CTECTBEHHBIN
ot6op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUN TPYZAa, MBIIIJICHUE, PEUb.

OcHOBHbIE CTaJMH U BETBU BOJIOIMHU YEIOBEKA: aBCTPAONMUTEKH, YenoBek ymenblii, YenoBek
npsMoxoAamii, YenoBek HeaHAepTanbckuii, YUenoBek pazymHblii. Haxoqku MCKOMaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBAHUSA, 00JIaCTh pacpoCcTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUsL.

Uenoseueckne pacbl. OCHOBHBIE OOJNBIIME pachl: €BpOINEOuHAs (€Bpas3uiickas), HErpo-
aBCTpaJouIHAs (3xBaTOpHANbHAS), MOHTOJIOUIHAS (a3maTcko-aMepHKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH MPECTaBUTENeH YelOBEUYEeCKHX pac K YCIOBHSM CyllecTBOBaHMs. EQMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Pean, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuipel u cxembl: «Bo3nukHoBeHue ConHEUYHON cucTteMbl», «Pa3BuTHE OpraHuvyeckoro
Mupa», «PactutenbHas kieTkay», «KuoTHas kinetkay, «[Ipokapuotnueckas kietka», «CoBpeMeHHas
CHUCTEMa OpraHudyeckoro wmupa», «CpaBHEHHE aHATOMUYECKHX UYEpPT CTPOCHHUS UeJIOBeKa U
4eJI0BEKOOOpa3HbIX 00e3bsH», «OCHOBHbIE MeCTa MAJEOHTOJIOTHYECKHMX HAaXOJOK IPEIKOB
COBPEMEHHOI0 YelOBeKay, «/[peBHelne moan», «JpesHue moan», «llepBbie COBpeMEHHBIE JTHOIU»,
«YenoBeueckue pace».

Ob6opynoBanne: wmymsku — «[Ipoucxoxxaenue  yenmoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHBbOHIA), CIENKH WIA H300paKEHUS KaMEHHBIX OpYAHid
NEpBOOBITHOTO UelIOBeKa (KaMHHU-YOMNephl, pyOmna, ckpebia), reoXpoHOIOrHyeckas Tabiaula,
KosuteKust «®opMbl COXPaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PaCTECHHI».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[IpakTnueckass padora Ne 1. «M3ydyeHue HCKOMAaeMbIX OCTATKOB PACTCHHH M KUBOTHBIX B
KOJUIEKLIUSAX».

OKcKkypcusi «OBOJIOLHUS OpPraHMYECKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAayUHBIM WM
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

OKoJorus Kak Hayka. 3aJadd U pas3/eibl DKOJIOTHUA. MeToabl 3KOJOTMYECKUX HCCIEIOBAHUM.
DKOJOTrH4YeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbt oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MOYBEHHAs,
BHYTPHUOpPTaHU3MEHHasI.

Okonorndyeckue (Qaxrtopbl. Kiaccupukanus sKoJOrMueckux (GakTopoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBHE SKOTOTHYECKUX (aKTOPOB HA OPraHU3MBI.

AOGuoTtndeckue (GakTopsl: CBET, Temreparypa, BiakHocTb. Dotonepuoausm. [Ipucnocodnenus
OpPraHu3MOB K JIeHCTBHIO aOHOTHYECKHX (haKTOPOB. brojgornueckue puTMsl.



buotnueckue Qaxkropbl. Buasl GMHOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPEHLUS, XUIIHUYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCATW3M, HEUTpau3M. 3HadeHHE OHOTHYECKHUX B3aUMOJCUCTBUN IS
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE  XapakTEepUCTUKH  nonyasiurd. OCHOBHBIE — I10Ka3aTe€ad  HOIYJISALHUU:
YHUCJIEHHOCTD, IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUrpanus. JuHamMuKa 4MCI€eHHOCTH
MOMYJISILUK U €€ Perysiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoasar, K. @. Pynse, 3. I'ekkensb.

Tabmuuer u cxemsl: kapta «[Ipuponusie 30HbI 3emun», «Cpensl OOMTaHUS OPraHU3MOBY,
«Doronepuoansmy», «llomymauun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOIMYJSIUH MH(Y30pUu-
Tydenbkny, «[luiesbie nemnmy.

JlaGoparopHble U NpaKTUYecKue padoThbl:

Jlaboparopuast pabora Ne 3. «Mopdosornueckue OCOOCHHOCTH PAaCTEHUN M3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJNIALNNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. CooO1iecTBa U IKOJI0rHYECKHE CHCTEMBI.

Coo0miecTBO opranu3mMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHUJIOBasA, MPOCTPAHCTBEHHAS,
Tpoduyeckas (numieBas). Bunbi-noMmunanTel. CBsi3u B OHOIIEHO3E.

Dkojnorudeckre cucteMbl (3KocucteMbl). [loHsiTHe 00 »5KocucTeMe u  OHMOreOIEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHThI SKOCHUCTEMbI: IMPOAYLEHThl, KOHCYMEHThI, peayleHTsl. Kpyrosopor
BEIIECTB M MOTOK HEPTUU B dKOocHcTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU SKOCHCTEMBI. [luieBpie
nenu u cetd. OCHOBHBIE IIOKa3aTeld »SKOCHUCTEMBI: Ouomacca, NPOAYKIUSA. OIKOJIOTHMYECKUe
MUPaMHUIIBI:  TPOAYKIIHMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCHCTEM: YCTOWYUBOCTb,
camoperynauus, pazsurue. Cykieccus.

[Ipuponnble »KOCHCTEMBI. OKOCUCTEMBI 03€p U peK. OKOoCHUCTEMa XBOWHOTO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOINIOTeHHBIE 3KOCUCTEMBIL. ATpOIKOCHCTEMBI. YpOoskocucteMmbl. buonorndyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopaznooOpazue kak ¢dakTop YCTOWYMBOCTH OdKocucteM. CoxpaHeHHE OHOJIOTHUYECKOTrO
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panunsl, coctaB u cTpykrypa o6uocdepsl. Kupoe
BemiecTBO U ero ¢ynkuuu. OcodeHHOCTH Ouochepsl Kak rio0aibHOM dKOocHCTeMBbl. JlMHAMUYecKoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHMOT€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yryiepoia, a3oTa).
3oHanbpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omocdepe 3emun. AHTpOINOreHHbIe M3MEHEHHS B Ounocdepe. ['mobanbpHbIC
AKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHue NpUpoAbl U dYenoBeyecTBa. CoxpaHeHHe OHMOpa3sHOOOpa3Hst Kak OCHOBA
ycroitunBoctd Omochepsl. OCHOBa pallMOHAIBLHOTO YIPABICHUS NPUPOAHBIMU pecypcaMu M HX
UCHoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumer u cxemsl: «llumeBbie nenu», «buoleHO3: cocTaB W CTPYKTypa», «lIpupoaHbie
coobuecTBay, «Llenu nuranusy», «xonorudyeckas nupamuaay, «buocdepa u genosek», «Ixocucrema
IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA XBOWHOro jeca», «buoreHo3 BogoéMa», «ATpOLEHO3Y,
«[IpumepHbIE aHTPOIIOT€HHBIE BO3JCUCTBUS HA TPUPOIY», «BakHEHIIne HWCTOUYHWUKHU 3arpsi3HEHUs



BO3JyXa M TPYHTOBBIX Bon», «llouBa — BaxkHelmas cocrapistomas Ouochepsr», «DakTopsl
nerpaganuu 1nousy, «llapHukoBeiid 3¢ dexT», «DaKkTopbl pagHMOaKTUBHOTO 3arpsa3HeHHs Ouocheps»,
«Obmas crpykrypa Omochepr», «Pacmpoctpanenue xu3Hu B Oumochepe», «O30HOBBIA 3KpaH
ouocdepsnl», «Kpyrosoport yriepona B Ouochepe», «kKpyroBopor azora B Ipupoae».

ObopynoBanue: Mojenb-amminKanus «Tunuunsle OuoueHo3bl», replOapuii «PacTuTenbHbIE
cooOmiecTBay, Koyutekuuu «bruonenosy, «Bpeaurenn Ba)XKHEHIINX CEITbCKOXO3IHCTBEHHBIX KYJIBTYDPY,
repbapuy M KOJUIEKLIUU PACTEHUH U KUBOTHBIX, IPUHAJUIEkKAIUE K Pa3HbIM HKOJOTHYECKUM IpyIaMm
onHoro Buaa, KpacHas kaura Poccuiickoit deneparinu, n300pakeHUs] OXpaHsIEMbIX BUIOB PACTCHUH H
KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IPOI'PAMMLBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBmMBalOTCS TpeOOBaHUS K  pe3yjabTaTaM OCBOCHUS
OoOy4alolMMUCS TMPOrpaMM CpelHero obmiero oOpa3oBaHUS: JUYHOCTHBIM, METAllpPeIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JAMYHOCTHBIX PE3YJIbTATOB OCBOEHUS npeaMera «bHOIOorus» BbIIEICHBI
CIIEYIOIINE COCTABJISIONINE: OCO3HAHUE O0YUYAIOITUMUC POCCUHUCKON TPKIAHCKOW UACHTUYHOCTH —
TFOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH W CaMOOIPEACICHHUIO, HAaIu4ue MOTHBALUUA K
oOyueHuIo OWOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJICHWUI JMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEH W MCTOPUYECKHUX TPAJULUN Pa3BUTHUS OMOJOTMYECKOrO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOLINXCS PYKOBOACTBOBATHCS B CBOCH JESITEIBHOCTH ILIEHHOCTHO-CMBICIIOBBIMHU
YCTAaHOBKAMM, MPHUCYUIUMH CHCTEME OHOJOTHYECKOro 0O0pa30BaHUs, HAJIWYUE 3KOJOTHYECKOIO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIIAHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «bruosorusy HOCTUralTCsa B €AUHCTBE Y4eOHOMH
U BOCIHTATEIbHOM  JAEATEIIBHOCTH B COOTBETCTBHM C  TPAJUUMOHHBIMM  POCCUHCKUMH
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM L€HHOCTSMH, HPUHATHIMU B
oOliecTBe NpaBWJIaMU M HOPMaMH TMOBEACHHUS M CIOCOOCTBYIOT MIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUsI M CAMOPA3BUTHUSA, pPaA3BUTUS BHYTPEHHEH IMO3ULMM JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHs K 3aKOHY M IIPaBONOPAJIKY, YEJIOBEKYy Tpylda M CTapuieMy IIOKOJIEHHUIO, B3aUMHOIO
YBaXKEHUsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpPHOMY HAclIE€IUI0 U TPAAULMSIM MHOTIOHAI[MOHAJIBHOIO
Hapoa Poccuiickoit denepannu, Opupoie U OKPYKaroIIen cpese.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» MOKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOy4arolUuxcs pPYKOBOJACTBOBAaTbCS C(HOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAIMi, MMO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJAULUOHHBIM IIEHHOCTSAM POCCHUICKOrO OOIECTBa, pacIIMpEeHUE >KU3HEHHOTO
OIbITA W ONBITA JEATEIBHOCTH B INPOLECCE pealu3ald OCHOBHBIX HANpaBICHUHM BOCIIHUTATEIbHON
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh I'PAXKIAHCKON MO3UIMK O0YYaAIOLIETrocss KaK aKTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NPU CO3AAHUU Y4UEOHBIX IMPOEKTOB,
peleHnH y4yeOHBIX U T03HaBaTeIbHbBIX 33/1au, BHIIOJHEHUN OMOIOTHYECKUX HKCIIEPUMEHTOB,;

CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIHUIO IO OTHOIIEHHUIO K SBJICHHUSIM COBPEMEHHON
JKU3HU U O0BICHSTE €€;

YMEHHE YUYUTHIBaThb B CBOMX JEHUCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHUBHOTO B3aHMMOJECHCTBUS
Jro/iel ¢ pa3HbIMU YOEKICHUSMH, KYIbTYPHBIMHU IIEGHHOCTSIMU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOIECCE COBMECTHOTO BBINOJHEHUS  y4EOHBIX,
[IO3HABATENbHBIX U HUCCIEN0BATENIBCKUX 3a7jad, YBAXXUTEJIBHOTO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKaHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMUPOBAHHOCTh POCCHUICKON TPakIaHCKONH HWICHTHYHOCTH, IMATPHOTHU3MA, YBAXKECHUS K
CBOEMY HapoJ1y, 4yBCTBa OTBETCTBEHHOCTH Ilepen PonaMHOMN, ropoCcTH 3a CBOU KpaH, cBOXO Ponuny,
CBOH SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIEIUI0 M MaMATHUKAM IPHUPOAbI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OLIGHUBATh BKJIAJl POCCHUHCKMX YYEHBIX B CTAHOBJICHHME WU pa3BUTHE OHOIJIOTHH,
MMOHUMAaHUS 3HaYeHUs] OMOJIOTUU B IMO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOIO
00I11eCTBA;

ueitHas yoexIE€HHOCTb, TOTOBHOCTh K CIYXEeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJHUTENSM, CO3/JaHMI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpAaaULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OSCTETHKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHUE TMPOSIBISATH Ka4eCTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U 3MOLHOHAJBHOIO
os1aromosty4ms:

MOHMMAaHUE W pean3alus 3J0pOBOro M 0Oe30macHoro obpasza >XKM3HU (3A0POBOE IMHTAHHE,
COONIOZICHNE TUTHEHHYECKUX TPaBHJI U HOPM, cOaTaHCUPOBAHHBIA PEXUM 3aHATUA M OTIbIXA,
perynspHas (pu3HUecKas aKTHBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE [IEHHOCTH MPaBWJ UHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEIEHUS B
CUTYALUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCTEACTBUM U HEMNPUATUS BPEIHBIX TMPUBBIYEK (YIOTPEeOJICHHsS] aIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBoOro BocnuTaHus:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAaIbHOM HAaNpaBlIEHHOCTH,
CIOCOOHOCTh MHMIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENIBHO BBIIOJIHSTH TaKyIO A€STEIbHOCTD;

UHTEpPEC K pas3audHbIM cdepaM mpodeccuoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

9KOJIOTMUYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS OSKOJOTHMYECKOW KYIbTYphl: TPUOOpPETEHHE ONbITa IUITAHUPOBAHUS
MTOCTYIKOB ¥ OLEHKU WX BO3MOXHBIX IMOCJIEICTBUM JJIs1 OKPY>KAIOIIEN Cpeibl;

OCO3HaHHKeE TN100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0sieM U MyTeil UX pelIeHus;



CIOCOOHOCTh MCHOJIB30BATh NMPUOOpETaeMble MPU W3YUYECHUH OMOJIOTUU 3HAHUS U YMEHUS IPH
peleHn TMpo0JieM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOIONOIb30BaHUEM (COOMIOIEHHE TPaBHII
MIOBEJICHNS B IPUPOJIE, HANIPABICHHBIX Ha COXPAaHCHHE PABHOBECHUSA B DKOCHCTEMAaxX, OXpaHy BHUIOB,
IKOCHCTeM, OMochepbl);

AKTUBHOE HEINPUATUE NCUCTBUM, NPUHOCAIIUX BpPEJ OKPYXKAlOLEH MPUPOJHOU Cpele, YMECHHE
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IMOCIECACTBUS MPEANPHUHUMAEMBIX IEHCTBUN U
IIPEIOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO 3KOJOTMYECKOTO  MBIIUICHUS, OKOJIOIMYECKOM KYJBTYpbI, OIIBITA
JESATEIIBHOCTH 3KOJOTMYECKON HAIIPABJICHHOCTH, YMEHUS PYKOBOACTBOBATHCA UMH B II03HABATEIILHOM,
KOMMYHHMKATUBHOM U COLUAIbHON IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKON AEATEIbHOCTU
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SI3bIKOBOM W YHTATEJIbCKOW KYJIBTYpbl KaK CpEICTBa B3aUMOJEHCTBUS
MEXy JIFOJIbMHU U TIO3HAHUS MUPa,

NMOHMMaHue crenu(ukn OWOJIOTMM Kak HayKd, OCO3HaHHs €€ poimu B (opMupoBaHUH
PalMOHAIBbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUH LEJIOCTHOrO MPECTABICHUS 00 OKPYXAIOILIEM MUpPE
KaK O €IUHCTBE HIPUPOJbI, YEJIOBEKAa M OOLIECTBA, B IO3HAHUM INPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny IpobIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH I COBPEMEHHOM IMBHIM3AIMH: 00eCTIeueHIs] HOBOTO
YPOBHSI Pa3BUTUS MEAWLUHBI, CO3/AaHHE TIEPCIEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKa MyTed BBIXOAA U3 TIJI00aIbHBIX
HKOJIOTUYECKUX MpolieM M olecrneueHHs Iepexoja K YCTOMUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
MCTIOJIB30BAHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHMHM OMOJOTMYECKMX 3HAHMM B LEJISAX IOBBIIICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HayyHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu (yHKIHOHAJIBHON
IpPaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu U3y4eHnu OUoIoruu;

MNOHUMaHUE CYIIHOCTH METOJOB II03HAHHUSA, MHCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCHOJIb30BaTh MOJy4yaeMble 3HAHUS JJIsl aHaJIM3a U 0OBbSICHEHUS SBJIEHUI OKPYKAIOILEro
MHUpa M MPOUCXOJANIMX B HEM M3MEHEHMH, YMEHHE JlelaTh 00OOCHOBAHHBIE 3aKJIIOUEHHsS] HAa OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO OIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJISl pelIeHusl poOsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOW JEeATENbHOCTH, TI'OTOBHOCTb OCYLIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO AESTEIIBHOCTh MHIMBUYalIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4deOHoro mpenMera «buosnorus» BKIIOYAIOT:
3HaYuUMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEXKJIUCHUIIIMHAPHBIE
(MexnpeaMeTHbIE) OOILEHAYYHbIE MOHATHS, OTPAaXKAIoIIKe IeIOCTHOCTh HAYYHOH KapTHHBI MHpa U
cieun(uKy METOJOB IIO3HAHUS, HCIOJb3yEeMBbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, JHEprus,
SIBJIGHUE, IMPOLIECC, CUCTEMa, HAayuHbIM (DaKkT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleIoBaHue, HaO0/IeHue, W3MEpEeHue, SKCIEpUMEHT M JpYIrHux), YHHUBEpcajbHble y4ueOHbIE



neiicTBus (Io3HaBaTeNbHBIC, KOMMYHUKATUBHBIE, PETYISTUBHBIC), obecrednBaronye GoOpMHUPOBAHHE
(YHKIIMOHATPHOW TPAaMOTHOCTHM M  CONMAIBHOW KOMIIETCHIIMH OOYYaroIIUXCs, CIHOCOOHOCTh
00y4aroluXCcsl HCIOJIBb30BATh OCBOCHHBIE MEXKIUCIHUILUIMHAPHBIE, MHUPOBO33pPEHUECKHUE 3HAHUA U
YHHUBEpcaJbHbIe yueOHbIE IeWCTBUS B MO3HABATEIHHON U COIUAIBHOMN MPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPAMMbI CPETHETO O0IIero 00pa3oBaHus JAOKHBI
OTpaXkaTh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBblIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U  aKTyalu3upoBaTh MpoljeMmy, paccmMaTpuBaTth €&
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHWN TPHEMBI JIOTUYECKOTO MBIIUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHUs, KiacCU(UKAIUU, 0000IIEHNS), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHATHH (BBIACISTH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMHU ITOHSATUSIMU);

OTIPEACIIATH e ACSITeILHOCTH, 3a/1aBast TAPaMETPhl U KPUTEPHUH MX JTIOCTHXKEHHUS, COOTHOCHTD
PE3YIIBTAThI JEATSIILHOCTH C ITOCTABIICHHBIMHE LIETISIMHU;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, [0 aHAJIOTHUHU), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYITHpPOBATH BBIBOABI H
3aKJTFOYCHUS,

MPUMEHSITh CXEMHO-MOJICJIbHBIE CpEJICTBA ISl MPEACTABICHHUS CYIIECTBEHHBIX CBS3eH H
OTHONIICHUH B H3y4aeMbIX OHMOJOTHMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUIl pPa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabareiBaTh IUTAH pENICHHS] NPOOJIEMBbI C y4ETOM aHAM3a MMCIOIIUXCS MaTepHUaTbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB LEJSM,
OIICHUBATh PUCKU IOCIICICTBUI JACITCILHOCTH;

KOOPJIWHUPOBATh U  BHIMOJHATH pPabOTy B  YCIOBUSX pPeaJbHOrO, BHPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIQJICTh HABBIKAMHU y4eOHO-MCCIICOBATEILCKON H TMPOCKTHOH JIEITeIHbHOCTH, HaBBIKAMH
paspelieHuss TpoOsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IOHCKY METO/OB
pelIeHUs MPAKTUIECKHX 33724, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;

WCIOJIb30BaTh PAa3lIMYHBIE BHJIBI JACSITCILHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YUCOHBIX CHTYAIHSIX, B TOM YHCIIE TIPH CO3JJaHUH
y4eOHBIX U COIMANIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THIl MBIIUICHUS, BIaJ€Th HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU
TMOHATHSIMU M METOJIaMU;

CTaBUTb MW (POPMYIHPOBATH COOCTBEHHBIC 3ajaud B OOpa30BATEIBHON JCATEIHHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBSA3HM U aKTyaJU3UpOBATh 3aj1auy, BBIIBUTAaTh TUIIOTE3Y €€
pelIeHrs, HaXOJAWTh apTyMEHTHI JUIS JOKAa3aTeIbCTBA CBOMX YTBEPXKICHHM, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOTYYCHHBIC B XOJI€ PELICHUS 3a7auyd Pe3yabTaThl, KpUTHUYECKH OIEHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH IPHOOPETEHHBIHN OITBIT;

OCYIIIECTBIIATh IEJICHANPABICHHBI TIOMCK TIEpEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
npoecCHoHANBHYIO Cpeny;



YMETh MEPEHOCUTH 3HAHUS B IIO3HABATENIbHYIO U MPAKTHYECKYIO0 00JIaCTH )KU3HEACITEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIacTei;

BBI/IBUI'aTh HOBBIE UJEH, IIPEAJIaraTh OPUTHHAIIBHBIC TOAXO0/Ibl U PEILIEHUS, CTABUTh IPOOJIEMBI U
3aJjauy, JOMyCKaloIl1e aJlbTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaIK (TEKCTe y4eOHOTro mocoousi, Hay4HO-
HOMNYJISIPHOH TuTepaType, OMOJIOTNYECKHUX CIIOBAPSAX U CHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX,
B lHTEepHeTe), aHAIM3UPOBaTh HHPOPMALIMIO PA3IMYHBIX BUI0B U (JOPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

¢dbopMyIHpOBaTh 3ampOCHl M MPHUMEHSATh pa3WYHBIE METOJAbl TPU TOUCKE H 0TOOpe
Onoorndeckoi nHGopMaIuu, HeOOXOIMMOH JIJIs BHITTOJIHEHUS yU4eOHBIX 3a/1a4;

IpUOOpeTaTh  ONBIT HCHOJB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHY0  (opMy  mpencTaBieHUss  OHMOJIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYroe);

UCMOJb30BaTh HAY4HbI SA3bIK B KauyecTBEe CpeJIcTBa INpu pabore ¢ OHOIOTHYECKOM
uHpopMalnuel: MPUMEHATh XHUMHUYECKHe, (U3MYEeCKHEe M MaTeMaTH4ecKue 3HaKd U CUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOJIb30BaTh M  INPEoOpa3oBBIBATH  3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISITHOCTH;

BJIaJIeTh HABbIKAMM PACIO3HABAHUS U 3aLIUThl UH(OpMAIMK, HHPOPMALMOHHOW 6€30MacHOCTH
JIMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o61menmue:

OCYILLECTBIATh KOMMYHHUKAIIMK BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre WU
JMCKYCCHM TIO CYLIECTBY OOCYKIaeMoil Tembl (YMEHHE 33/aBaTh BOIPOCHI, BBICKA3bIBATh CYXACHUS
OTHOCHUTEIIFHO BBINIOJHEHUSI TpenjiaraeMoil 3afadd, YYHTHIBATb HMHTEPEChl M COTJIACOBAHHOCTD
MO3UIHN APYTUX YIACTHUKOB JTHAIIOTA WITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBbIE CPEACTBA OOIIEHUS, MOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHHSI KOH(DIMKTHBIX CHUTyallUd, yMeThb CMSATryaTb KOH(JIUKTBI U BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOaMU OOIICHUS U B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHHS IPYTUX
JOAeH, TPOSIBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECEeHUKY M B KOPPEKTHOM Qopme
(bopMyIMpOBaTH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:

MIOHMMaThb W HCHOJb30BATh IPEUMYILECTBA KOMAaHIHOW M HWHIMBUAYAJIBbHOW pabOThl IpH
peleHny OnoIOru4ecKoi mpo01eMbl, 000CHOBBIBATh HEOOXOIMMOCTh IPUMEHEHMS TPYIIOBBIX (hopm
B3alMOJICHCTBUS NPU peLICHUH yueOHOU 3a1a4H;

BBIOMpAaTh TEMaTHKy W METOJbI COBMECTHBIX JEHCTBUH C yd4ETOM OOIMMX HWHTEPECOB W
BO3MOKHOCTEH Ka)KI0T0 WiIeHa KOJUIEKTHUBA;

MIPUHUMATD 11€JM COBMECTHOM JIeATENbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH AEHCTBHS 110
€€ JOCTHKEHHIO: COCTaBJAThH IIAH JEHCTBHM, pacHpenessiTb pOJIM C y4ETOM MHEHHMM YYaCTHUKOB,
00CYXIIaTh pe3yIbTaThl COBMECTHOW PaOOTHI,

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXIOrO YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

mpeuiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HWJCH C TIO3WUIMH HOBH3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYIIECTBIIATh MO3UTHUBHOE CTPATETHYECKOE MOBEACHUE B PA3IMUYHBIX CHUTYAIUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OniaieHNe YHHUBEPCATbHBIMH PeryJsiTHBHBIMH 1eHCTBUSAMM:

1) camoopraHu3anus:

MCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISIBICHUS IPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsAX;

BbIOMpPAaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHWM LEJIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOUX
JNEUCTBUSAX M IIOCTYIKaX II0 OTHOUIEHHIO K KMBOM IIPUPOJE, CBOEMY 3/I0pPOBBI0 U 3/10POBBIO
OKpY’KaloIluX;

CaMOCTOSITENTLHO OCYIIECTBIISTH MMO3HABATEIBHYIO JESITEIBbHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH
1 GOpMyYIHUPOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIBHOCTY U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIIEHUs MpoOJieMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEAIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacIpsATh paMK{ y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX TPEATIOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W TPOSBICHHUIO IIMPOKOH SPYIUIMH B pa3HBIX 001acTsX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YIHTATOB LIEISIM;

BJIQJICTh HABBIKAMU TI03HABATENFHOW pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBUU H
MBICIMTENIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHMM, MCIOJIBb30BaTh NMPUEMBI peduieKCUu A
OLIEHKU CUTYyalluH, BHIOOpA BEPHOTO peIlEHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

MPUHAMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTaTOB ACITEIHHOCTH;

3) npuHsITHE CeOsl U APYTHX:

IIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBEI M apTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIIbTATOB JEeSITEIHLHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

MHNPEAMETHBIE PE3YJBbTATHBI

[IpenmerHbie pe3ynpTaThl ocBoeHus mporpaMMbl COO mno Ouonoruu Ha 06a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue Uit ydeOHoro npeamera «buosorus» HayuHble 3HaHUS, YMEHUS U
CIOCOOBI JACWCTBUI MO OCBOCHUIO, MHTEPIPETALUU U MPEoOpa3oBaHUIO 3HAHUN, BUJBI 1ESTEIbHOCTH
110 MOJYUYCHHUIO HOBOI'O 3HAHUA U ITPUMCHCHHIO 3HAaHUH B Pa3INIHBIX y‘—Ie6HBIX CUTyalusax, a TaKKC B
peaNIbHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ouoyoruel. B nmporpamme mpenMeTHble pe3yabTaThl
MPEJICTaBJICHbI 110 roJIaM 00y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHMs yueOHoro mpeamera «buomnorus» ¢ 10 knacce nOIKHBI
OTpaXarh:

c(hOPMHUPOBAHHOCTh 3HAHWK O MECTe€ W pPOJU OHWOJOTHHM B CHUCTEME HAYYHOTO 3HAHUSA
€CTeCTBEHHbIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, (bYHKHPIOHaJIBHOfI IrpaMOTHOCTH Y€JIOBCKA IJId PCIICHUA )KU3HCHHBIX 3a/1a4,



YMEHHE pacKpbIBaTh COJEp)KaHHE OHMOJIOrMYECKHMX TEPMUHOB M MOHATUN: KHU3Hb, KIETKa,
opranusM, Merabonu3M (0OOMEH BelIecTB M IpEBpallleHHE YHEPIUu), TOMEOCTa3 (CamMOperyssius),
YpOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAMOBOCIIPOM3BEACHHE (PENPOAYKIIKs), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3JaraTb OWOJIOTHYECKHE TEOpuH (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHA,
[EHTpaIbHAs IOTMa MOJICKYyJIsipHOU Omonoruwn), 3akoHbl (I'. Mengens, T. Moprana, H. 1. BaBunosa)
U yueHus (0 LIEHTpax MHOrooOpa3usi M MPOUCXOXKIEHHUs KylIbTypHbIX pacteHuil H. M. Basuiosa),
OTIpEeEISATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOACHUE U OMHCAHUE JKUBBIX
CHCTEM, TPOLIECCOB W SIBICHWW, OpPraHU3alMsl M IPOBEJACHHUE OHMOJIOTHYECKOTO HKCIEPUMEHTA,
BBIIBDKEHUE TMIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]y MCCIEAYEMBIMHM BEJIMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3YJbTAaTOB, HCIOIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

YMEHHUE BBLIEIATh CYIIECTBEHHbIE IIPU3HAKU BHPYCOB, KJIETOK IPOKAPUOT M DYKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEUIECTB H
MpEeBpalleHs] SHEPruu B KIETKe, (POTOCHMHTE3a, IUIACTUYECKOTO U DHEPreTUYECKOro OOMeHa,
XEMOCUHTE3a, MHTO03a, Mei03a, OIIOJOTBOPEHUS, PA3MHOXKEHUS, WHINBUAYAIBHOTO pa3BUTUA
opraHusma (OHTOTEHE3);

YMEHHE TPHUMEHATH IOMyYCHHbIE 3HAHUS I OOBSCHEHHS OWOJOTHYECKUX IIPOLECCOB U
SBIIGHUHM, JUIsl TMPUHATHUS MPAKTHUECKUX PEIICHUNH B MOBCEAHEBHOW >KM3HH C ILIENBI0 OOecreueHus
0€30MacCHOCTH CBOETO 370POBbSl M 3J0POBbSI OKPYXKAIOUIMX JIOACH, COOMIOACHHUS] HOPM I'PaMOTHOTO
MIOBE/ICHHUA B OKpY)Kalolleld MNpPUPOAHON cpele, IOHMMaHue HEOOXOJMMOCTH HCIOJIb30BaHUS
TOCTHIKEHUI COBPEMEHHOM OMOJIOTHY M OMOTEXHOJIOTHH IS PallMOHAIBHOTO MTPHPOIOTIONIE30BAHNS;

YMEHHE pelaTh JIeMEHTapHbIe TeHETHUECKHE 3a]]a4d Ha MOHO- U AUTUOPUHOE CKPEIIMBaHuUE,
CIICTJIEHHOE HACJIEJI0BAaHUE, COCTABJISTh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAaHUS JUIsl MpEICKa3aHus
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJaOOpaTOpHbIE U MpaKTHUecKue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 00OPYIOBAHUEM;

YMEHHE KpPUTHYECKHM OIEHMBATh M HWHTEPHPETHPOBATh HHPOPMALUIO OHOJOTHYECKOTOo
CoJIepKaHusl, BKIIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOYHUKOB (CpEICTBAa MacCOBOM
nH(pOpMallMK, HayYHO-TIONYJISPHBIE MaTepHallbl), STUUECKHE acTIEKThl COBPEMEHHBIX HUCCIIEI0OBAaHUI B
OuoJsIoruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHbIE COOOIIEHHs, 000011ast OMOJIOTHUECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHITHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS ydeOHoro mpenmera «buonorus» ¢ 11 Knacce AOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé M PO OHMOJIOTUM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKJIAJ€ POCCUHUCKUX U 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa Ul PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJEpKaHHWE OHMOJIOTMYECKMX TEpPMUHOB W IMOHATHI: BUJ, MOIMYJSAIUS,
TreHO(OH/I, PBOJIOIMS, ABUXKYIIHME CUIBI ((aKTOPBI) SBOIIONNU, MPUCIIOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, dKOJOrHYeckre (akToOpbl, IKOCHCTEMA, MPOJYLEHTbI, KOHCYMEHTBI, PEIYyLIEHTHI,
LEeNH MUTaHus, SKOJornyeckas nupaMmua, ouoreoreHos, ouocdepa;

yYMEHHUE u3JlaraTb OMoJoruyeckre Teopuun (dBostoronHas teopus Y. JlapBuHa, CMHTETHUYECKas
TEOPHS IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapieBoro cxoactBa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBieHnd u myred sBomoruu A. H. CeseproBa, ydenuss o Owochepe B. U.
Bepnazckoro), onpenensTh TpaHUIIBl UX TPAMEHUMOCTH K JKUBBIM CHCTEMaM;



yMEHHE BJIaJeTh METOJAAMU HAyYHOTO MMO3HAHMS B OMOJOTHH: HAONIOEHUE U OMHMCAHUE KHUBBIX
CHCTEM, TIPOLECCOB W SBJICHWUH, OpraHu3alys M MPOBEACHHE OMOJIOTMYECKOTO HSKCIIEPHMEHTA,
BBIJIBIDKCHHE THUIOTE3bI, BEIIBICHHE 3aBUCHMOCTH MEX.IY HCCIEAYyEeMBIMH BEIWYMHAMH, OOBSICHEHHUE
MOJTYYEHHBIX PE3yJIbTaTOB, UCIIOJIIL30BAHHBIX HAYYHBIX HMOHSITHUH, TEOPHH M 3aKOHOB, YMEHHE JEIaTh
BBIBOJIbl HA OCHOBAHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACISATh CYHIECTBEHHBIE MPU3HAKH CTPOCHHsS OWOJIOTMYECKUX OOBEKTOB: BHUJIOB,
HOMYJISANUH, TPOTYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIICHO30B M KOCHCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACJIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHI000pa30BaHMA,
IPUCIIOCOOJICHHOCTH OpPTaHU3MOB, JEHCTBHS HKOJOTHYECKMX (DAaKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB U IOTOKAa JHEPIMHM B IKOCHUCTEMAaX, AHTPOIOICHHBIX W3MEHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B Ouocdepe;

yYMEHHE TPHMEHSTH IIOJyYCHHBIC 3HAHHUA JUIA OOBSCHEHHS OMOJOrMYEeCKHX IPOIECCOB H
SIBJICHUH, JUIS TIPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEJHEBHOW JKM3HM C ILIENBIO OOECIEeYECHUS
0€30IaCHOCTH CBOETO 37I0POBbSI M 3/I0POBBSI OKPYKAIOIIUX JIIOJIEH, COONIONEHUS] HOPM TPaMOTHOTO
MOBEJCHUS B OKPYXKAIOLIeH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH HCIIONb30BaHUS
JDOCTHKEHUI COBPEMEHHOM OMOJIOTHH /ISl pAllMOHAIBHOTO MTPUPOIOIIONIE30BAHUS;

YMEHHE pelaTh dJIeMEHTapHbIE OMOJIOTMYECKHE 3a/1a4l, COCTABISATh CXEMBI IIEPEeHOCa BEIIECTB
Y DHEPI'MH B SKOCUCTEMAX (LIeTH MUTaHMs);

YMEHHUE BBITIOJIHATH JIAOOPATOPHBIC U MPAKTUIECKHE PA0OTHI, COOIIOIATH MPaBUIia U padoTe C
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KpPUTHYECKM OIICHUBAThb M HWHTEPIPETHPOBATh HWH(OpMAIMIO OMOJIOrUYEeCKOro
COZIep KaHus1, BKIFOYAIOLIYIO IICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
uHbOpMalUY, HAYYHO-TIOMYJISIPHBIE MaTepHajbl), paccCMaTpUBaTh TJO0AIBHBIC HKOJIOTUYECKUE
po0IeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIIECHHUIO K HUM COOCTBEHHYIO MTO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBECHHBIE TICEMEHHBIEC U YCTHBIE COOOILCHHUSI, 000011ast OMOIIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOIH30BATh MOHATHHHBIN anmapar OMOJIOTHy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM
Ne n/m Kontpoabnbie Ilpakruueckue  (uu¢ppoBbie)
MPOrpamMMmbl Bcero
padoThl pa6oTnI o0pa3oBaTe/bHbIC
pecypcsl
bu6mmoreka [JOK
! buonorus kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3aLus 1 bubmmorexa LOK
https://m.edso0.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKH3HEEATENEHOCTL KISTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXeHUE M MUHAMBUAYATIbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYMBOCTD 5 15 bubmuorexa [JOK
OpraHUu3MOB ' https://m.edsoo.ru/7f41c292
v Ceneknust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 Peseperoe ppews . https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4


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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uupoBbIe
Ne /i P Kourpoabnbsie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmmoreka [IOK
1 IBOMOLHORKAs GHONOrHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnmnoreka HOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3Mbl  OKpYKAIOWAs Cpeia > L https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nuoreka [IOK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



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

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
N Tema ypoka K 1 Hata uudposeie
/i Yp Beero OHTPOJILHBbIE PaAKTHYECKHE H3ydeHus P
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
bu6mmoreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpakTrueckast padora Ne 1 «Vcronb30Banue bubnuoreka [IOK

2 1 0.5 _

Pa3IMYHBIX METO/IOB IIPU U3YUEHUHU https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY

3 buosiornueckue cucremsl, MPOLUECCH U UX 1 bubnnoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XuMHUECcKuH cocTaB KiIeTKkU. Boga u 1 bubnuorexa [JOK
MHUHEPAIBHBIE COJIN https://m.edso00.ru/863e674e

bu6mmoreka [IOK

5 benku. CoctaB u ctpoeHue 6eIKoB 1 https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE KaTalu3aToOPhI.

6 JlabopaTtopHnas pabota Ne 1 «3yuenue 1 05 bubnunorexa [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha ' https://m.eds00.ru/863e6b72
IpUMepe aMHJIa3bl WIIM KaTanaas3bl)»

bu6mmoreka [IOK

! YIneBOAEL. JumH bl 1 https://m.eds00.ru/863e6870

bubmuorexa [JOK

8 Hyxsienrosble kuciotsl. AT® . https://m.eds00.ru/863e6d5c

9 Wcropust 1 METOIbI M3yUEHUS KIIETKH. 1 bubnmoreka [JOK
Kiierounas Teopus https://m.eds00.ru/863e6e88

10 Knerka xak nemoctHas )KuBasg CUCTEMA 1
CrtpoeHne 2yKapuoTUUYECKOM KIIETKH.

bu6mmoreka [IOK
11 Jlaboparopuas padora Ne 2 «lsyuenne 0.5 https://m.eds00.ru/863e6ff0

CTPOCHUS KJIETOK PAaCTeHUH, )KUBOTHBIX, TPHOOB
U 6aKTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX

https://m.edso0.ru/863e716¢



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
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MUKpOIIpenaparax U UX OlMuCaHue

bubmuorexa [JOK

12 OOMEH BeIIeCTB WM METab0IM3M https://m.e dsogru 18636766¢

bubnmoreka [JOK

13 | Porocumres. XewocuHTE3 https://m.edsogru/863e7c98

. Bbubanoreka [IOK

14 OHeprerudccKuii 0OMeH https://m.edsogru/863e7aae
JKu3HeHHBIN MK KIETKHU. [leJIleHue KIeTKH.

15 Muro3. JlabopaTopnas padota Ne 3 05 bubnnoreka [JOK
«Ha0Omronenre MuTO3a B KJIETKaX KOHUYUKA https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»»

16 buocunres 6enka. Peakuus MatpuyHoro bubnnoreka [JOK
CUHTE3a https://m.edsoo.ru/863e796e

17 Tpancnsnus — OnocuHTE3 OeliKa Eggs?ﬁr?]?:(i%groug%ew 6e

bubnuorexa [JOK

18 Hexnerounsie hopMbl )KU3HH — BUPYCHI https://m.e dsogru 186367540

bu6mmoreka [JOK

19 DopMBI PA3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0o.ru/863e831e
. bubnuoreka IIOK

20 Meiios https://m.edsogru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopuast pabora Ne 4 05 bubnunorexa [JOK
«3ydyeHne cTpoeHus MOJIOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOTIPETapaTax»

22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB BH6J_IHOTeKa HOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnoreka [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TTPU3HAKOB. bubnmoreka [JOK
MoHornbpuaHOe CKpenuBaHmue https://m.eds00.ru/863e8878

o5 JuruOpunHoe ckpenuBaHue. 3aKOH bubnmoreka [JOK

HE3aBHUCUMOI'O HACJICOJOBAaHHUA IIPU3HAKOB

https://m.edso0.ru/863e89a4
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ClenieHHOe HaCJIeI0BaHNE TPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue

26 PE3yIbTAaTOB MOHOTHOPHUIHOTO U 1 0.5 Bubmaorexa ITOK
' https://m.edso0.ru/863e8c60
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30IIBI HA
TOTOBBIX MUKPOIIPEIapaTax»

27 I'enetuka nona. HacnegoBanue npu3Hakos, 1 bubnmoreka [JOK
CIICTIJICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacneacTseHHas

. JIab oorta Ne 6.
28 Vsysenne vomnpukatmonof waversmsorn, 1 05 BuGmorexa LOK
v a 1 i ' https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psija U
BApUALIMOHHON KPUBOI»
H . JIab

o | Lo oo Tabopmepmes | . Busmorsa 101
P C yrauuu y 2p ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOTIpEIIapaTax

bu6mmoreka [IOK

30 Tenemnia uenosexa 1 https://m.edso0.ru/863e8d78
PesepBHblit ypok. O0001IeHNE IO TEME

31 «HaciencTBeHHOCTh 1 H3MEHYHUBOCTD 1
OpPTaHU3MOBY

32 Ceneknus Kak HayKa M IIpoLece 1 bubmiorexa HOK

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

33 MeToabl ¥ JOCTHIKEHHS CEJIEKITUU PACTCHHUH U 1 bu6mmoreka [JOK
JKUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpacip MpOU3BOJCTBA 1 bubmiorexa LIOK

https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME
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11 KJTACC

N KoauvecTBo 4acoB Jlata DJIeKTPOHHbIE
/i Tema ypoxka Beero Kontpoabubie  IlpakTuueckue wysenus uudposbie
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
1 DBOJIIOIHS U METOJIBI €€ N3YUICHHS 1 BH6J_IH0TeKa LOK
https://m.edso0.ru/863ea20e
5 HcTopus pa3BuTHS NpeAcTaBieHul 00 1 bubnmoreka [JOK
IBOJIFOLIUN https://m.eds00.ru/863e9570
bubnuorexa [JOK
3 Muipossomonus 1 https://m.edsogru/863e9c1e
[Tonynsmus Kak d7IeMEeHTapHAas SIUHUIA BUIA U
4 sBostonuu. JlabopaTopHas padora Ne 1 1 05 bubmuorexa [JOK
«CpaBHEHHE BUIIOB 110 MOP(HOIOTUYECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIOY
5 JIBroKyIye cuibl (3J1ieMeHTapHbIe (PaKTOPhI) 1 bubnnoreka [JOK
3BOJIIOIUHU https://m.edsoo.ru/863e9da4
6 EctectBeHHEbII 0TOODP 1 ero (hOpMBI 1 Egggﬁﬁfggggggwege 40
Pe3ybTaThl 3BOTIOIUHN: TIPUCITOCOOICHHOCTD
OpPraHU3MOB M BHJI000pa30BaHHUE.
7 Hi6opaTopHa51 pa60TapN9 2 <<OHI/ICEIP.I.I/IC 1 0.5 Egggﬁgg&%gﬁ};&eg fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepar»
8 HampaBnenus u myTu MaKpOIBOIIOIHH 1 BH6J,IHOTeKa LOK
https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BoIIONINN 1
10 Wcropus xu3Hu Ha 3emiie 1 METOIBI €€ 1
U3YICHUS
11 I'unore3b! NpouCX0KAEHUS )KU3HU Ha 3eMiie 1 bubmorera [JOK
https://m.edso0.ru/863ea5a6
12 Pa3zButnre xu3HM Ha 3eMJIe TI0 ApaM U TIEpHOIaM 1 bubmorera [IOK
https://m.edsoo.ru/863ea6be
13 OCHOBHBIE Tarbl YBOTIOIUNA PACTUTEIHHOTO U 1 0.5 bubnuoreka [JOK
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JKUBOTHOTO Mupa. [IpakTudeckas padora Ne 1
«3y4eHne NCKONIaEMbIX OCTaTKOB PACTCHUHN U
JKUBOTHBIX B KOJUICKLIMSIX»

https://m.edsoo.ru/863ea8bc

14 CoBpemeHHasl cucTeMa OpraHnyecKkoro Mupa bubmorexa LIOK
https://m.edsoo.ru/863ea48e
bubmuoreka [JOK

15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTeHE3) https://m.edsoo.ru/863eac2c
bubmuoreka [JOK

16 JBmxymue cuibl ((hakTOphl) aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA

YenoBeueckue pachl U MPUPOIHBIC a1l TAllUU bubmmoreka [IOK

18 .

YeIJI0BEKa https://m.edsoo.ru/863eaea2

19 PeseprHblit ypok. O0001IeH e 110 TEME

«BO3HUKHOBEHHNE U Pa3BUTHUE KU3HH HA 3eMIie»

20 DKOJIOTHs KaK HayKa
bu6mmoreka [IOK

21 Cpenpl oOuTaHus 1 SKOJIOrHYecKrue (HakTopbl https://m.edsoo.ru/863eafec

Abuotnueckue (axropsl. JlaboparopHas
6ota Ne 3. «M 0
pabota Ne 3. « opdoornuecKue 0COOEHHOCTH BuGmiorexa [IOK
22 pacTeHH U3 pa3HbIX MECT OOUTAHUAY. 0.5 .
https://m.edsoo.ru/863eb10e
JlaGopaTtopHnas pabota Ne 4. «BnusiHue cBeta Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [JOK
23 bromiaeckue daxroper https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHKH TTOIYJIISIUH.
24 [IpaxTuueckas padora Ne 2 «Iloxcuér 05
TUTOTHOCTH TIOTTYJISIIIAIA Pa3HBIX BUIOB ’
pacTeHumn»
bubmuorexa [JOK

25 Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) bubmorexa [IOK
https://m.edso00.ru/863eb46a

7 OCHOBHBIE TOKA3aTeNIN SKOCUCTEMBI. bubnmoreka [JOK

Oxonorudeckue nupamuabl. CBoiicTBa

https://m.edso0.ru/863eb5fa



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
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

skocucteM. CyKueccus

28 [TpupoHbIE S5KOCUCTEMBI 1

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

30 buocdhepa — robansHas skocucTemMa 3emin 1 E;Igs?ﬁr%?:(;;i)groug%ebb%

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEphI 1 Eggggr%?:(;csigr(a/l;%eb 416

32 YenoseuecTBo B Onochepe 3emian 1

33 CocyIecTBOBaHHE MPUPOIBI U YEITOBEUESCTBA 1 BH6J,IHOTeKa HOK
https://m.edsoo.ru/863ebale

34 PeseprHblii ypok. O0001IEHNE TEMBI 1

«Coo0I111eCTBa M AKOJIOTUIECKUE CUCTEMBI
OBILIEE KOJIMYECTBO YACOB I1O 34 o5

[TPOT'PAMME



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

YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. buonorus / Ilaceunux B.B., Kamenckuii A.A., Py61ioB A.M. u apyrue /Ilox
pen. Ilaceunmka B.B., AxumonepHoe ob6mectBo «M3m1aTenscTBO
«ITpocsemienue»

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

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

https://infourok.ru/
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