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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl IO OHMOJIOTUM TEOPETUUECKYI0 OCHOBY JJISI ONpEICNCHHs IMOAXOAO0B K
(OpMHPOBAHUIO COAEPKAHUS ydyeOHOro mnpeamera «bUOJOTH» COCTaBUIIM: KOHLENTYaIbHbIE IOJI0XKEHUS
OI'OC COO o B3auMO0OOYCIIOBIEHHOCTH IIEJIeH, COepKaHUs, PEe3yJIbTaTOB 00yUeHHs U TPeOOBaHUI K YPOBHIO
IOJArOTOBKH BBIITYCKHHUKOB, IOJIOKEHHUS 00 OOIIMX LENsAX M MPHUHIUMAX, XAPaKTEPU3YIOIUX COBPEMEHHOE
COCTOSTHUE CHUCTEMBI cpemHero obmiero oOpasoBanust B Poccuiickoit denmepanuu, a Takke IOJTOKCHHUS O
cneunduke OHONOTMM, €€ 3HAYEHUH B IIO3HAHUM KUBOM MPHUPOJIBI M OOECHEYEHUM CYIIECTBOBAHUSA
yenoBeyeckoro oomecta. CorilacHO Ha3BaHHBIM ITOJIOKEHUSIM, OIPEeNIeHbl OCHOBHBIE (DYHKITUH TIPOTPAMMBI
110 6GMOJIOTUY U €€ CTPYKTYpa.

[TporpamMma o Guosoruu Ma€T MpeICcTaBICHHE O MeNsX, 00 00Imel crpaTreruu 00y4YeHHsI, BOCIIUTAHUS U
pa3BuTHs OOy4aroIuxcs cpeiacTBaMu ydeOHoro mnpeamera «buosorusy», ompenenser o00s3aTeabHOE
IPEIMETHOE COJAEP)KAHME, €ro CTPYKTYpY, pacupelelieHHe 10 pas3jiernaM M TeMaM, PEKOMEHIYEMYIO
II0CJIEI0BATEIBHOCTh M3Yy4YeHHMsI y4eOHOro Mmarepuana ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3CH, JIOTUKH 00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaroIIXCsl.

B nporpamMMe mno OuOJIOrMM TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMBIM JIMYHOCTHBIM,
METalpeIMETHBIM M MPEIMETHBIM pe3yiabTaraM oOOy4eHHs B (OPMHUPOBAHUM OCHOBHBIX BHUIOB y4eOHO-
IIO3HABATEJIbHOM  J1eATENbHOCTH/Yy4eOHbIX  AeWCTBUI  oOy4aromuxcs 1O  OCBOEHHUIO  COJEpKaHMs
OHMOJIOTHYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonorun (1011 kiaccsl, 6a30Bblii ypOBEHb) peaqn30BaH NPUHLUI IPEEMCTBEHHOCTH
B U3y4eHHH OWOJOTWH, Onarojaps 4eMy B HEHl NpOCMaTpUBAECTCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHUM,
CBSI3aHHBIX C (POPMHPOBAHUEM E€CTECTBEHHO-HAYYHOIO MHMPOBO33PEHMs, LIEHHOCTHBIX OPUEHTAlUH JIMYHOCTH,
HKOJIOTMYECKOTO MBILUICHUS, MPEACTaBICHUM O 310pOBOM 00pa3e JKU3HHM M OEpeKHbIM OTHOILIEHUEM K
oKpykaromied npupogHoi cpene. [loaTromy Hapsay ¢ M3ydeHHUEM OOIIEOMONIOTMYECKMX TEOpHUH, a TaKxke
3HAHUNA O CTPOEHHUH KHUBBIX CUCTEM PA3HOI'O PaHIa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOLIMX B HUX IPOLIECCOB B
nporpaMMe Mo OUOJIOTUM YAEIEeHO BHUMaHHE HCHOJIb30BAHUIO MOJIyYEHHBIX 3HAHUN B MTOBCETHEBHOM KHU3HU
JUIS peIleHHs] NMPUKIAIHBIX 3a7ad, B TOM YHWCIe: MPO(UIAKTHKH HACJIEICTBEHHBIX 3a00JICBaHHMI 4YeIOBEKa,
MEIUKO-TeHETUYECKOI0 KOHCYJIbTUPOBAHMS, OOOCHOBAaHUS HKOJOTHMYECKH L€IecO00pa3HOro IOBEIECHUS B
OKPY’Kalolllel NPUPOAHON Cpelle, aHaau3a BIUSAHUSA XO3SMCTBEHHOM IEATENBHOCTH YEJIOBEKA HA COCTOSHUE
HOPUPOJHBIX M MCKYCCTBEHHBIX KOCHCTEM. YCHJIEHHME BHUMAaHMs K MPHUKIAJHOM HAINPaBIECHHOCTH y4eOHOTro
npeamera «BHOJOTHS» MPOAMKTOBAHO HEOOXOJMMOCTBIO OOECIICYCHHS YCIOBHHM IJIsi pElIeHHs OJHOW W3
aKTyalbHbIX 3a7lay ILIKOJBHOTO OMOJIOTMYECKOr0 00pa3oBaHusA, KOTopas Mpenmnosiaraer (OpMUPOBaHHUE Y
oOy4aromuxcsi cnocoOHOCTH aAaNTUPOBAThCSl K M3MEHEHUSM JMHAMUYHO DPa3BUBAIOLIErOCS COBPEMEHHOTO
MHpa.

buonorust Ha ypoBHe cpeaHero ooOuiero o0Opa3oBaHMs 3aHMMaeT BaxHoe MmecTo. OHa obecrieuyuBaeT
(dopmHpoBaHUe y 00yJaromuXcs MPpeICTaBIeHUH 0 HayYHO! KapTHHE MUpa, PacHIUpsieT U 00001aeT 3HaHUs O
JKUBOW IIPUPOAE, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpPraHU3AllMU W JBOJIOLHH, CO3MAET YCIOBUS
JUIA: TIO3HAHUS 3aKOHOB JKUBOM MpHUpOIbI, (OpPMHUPOBAaHUS (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB
310pOBOTO M 0e30macHOro odpasa *HU3HHU, 3KOJOTHYECKOIO MBIIIJIEHHS], LIEHHOCTHOIO OTHOIIEHUS K YKUBOU
IIPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHue OWMONIOTHS HMMEET TAKXKE I PELIEHUS BOCIUTATENbHBIX M Pa3BUBAIOLIMX 3a]ad
CpeaHero oouero oopa3oBaHus, colHanu3au odydaroumxcs. M3yuenne Ononoruu obecreynBaeT ycaoBUs
Uit OPMUPOBAHMSI MHTEIIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETHUECKOMN
KYJIBTYpBbl, CHOCOOCTBYET WHTETpallud OMOJOTMYECKUX 3HAaHUM C NPEJCTABICHUSMHU U3 JPYIHX Y4eOHBIX
PEeIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U reorpaduu. HazBaHHbIE MTOJI0KEHUS O MPEeHAa3HAUYEHUN Y4eOHOTO
npeamera «bHoJOrHs» COCTaBUIIM OCHOBY JJISL ONpEeNeHHs] MOJX0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €TO
coJlepKaHusl, IPECTaBICHHOTO B IpOrpaMMe 10 OMOJIOTHH.

O16o0p conmepkanust yuyebHoro mpeamera «buosiorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH C MO3UIMNA
KYJIbTYpOCOOOpPA3HOTO MOAX0/Aa, B COOTBETCTBUM C KOTOPHIM OOydarolluecs IOJDKHBI OCBOUTH 3HAHUSA U
yYMEHUSs, 3HaUUMBbIe 111 (GOpMUPOBAHMS OOIIEH KYIbTYpbI, ONpEAeSIoNINe aeKBaTHOE MOBEICHUE YeJI0BEKa B
OKPY’KaIOIIeH MPUPOTHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHON >KM3HU U TMPAKTHYECKON NIEATETHLHOCTH.
Ocoboe mMecTo B 3TOH cucTeMe 3HaHHUN 3aHUMAIOT DJIEMEHTHI COJIEpXKaHMs, KOTOpBIE CIyXaT OCHOBOH Ui
dbopMHUpOBaHMS TIPEJCTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAapTUHE MHUPa U IIEHHOCTHBIX
OpPHUEHTAUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AI[MH OHOJIOTUYECKOr0 00pa30BaHMsL.

CtpyKTypHpoBaHHE COJAEp)KaHUS y4eOHOro marepuana B Mporpamme Mo OHOJIOTHH OCYIIECTBIEHO C
y4€TOM NPUOPUTETHOTO 3HAYECHUs 3HAHUM 00 OTIMYUTEIBHBIX OCOOEHHOCTSAX >KUBOW NPUPOABI, O €&



YPOBHEBOU OpraHHU3aIlu U SBOJIOIUH. B COOTBETCTBUH C 3THM B CTPYKTYpe ydeOHOro mpeamera «buomorus»
BBIJICTICHBI CIIEAYIONINE COJepiKaTeIbHble TUHUM: «buonorus kak Hayka. MeToabl HAaydHOTO MO3HAHUSY,
«KreTka xak 6nosornveckas cucremay, «OpraHu3m Kak Onosorudeckas cucremMa», «CucrtemMa u MHOrooopasue
OPTaHHYECKOTO MHUPay», « IBOIOIUS JKUBOU TMPUPOJIBD», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.

Llens m3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBIQJICHHUE OOYYAIOIUMHUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIHLHOW OpPTaHW3aIllMU JKUBBIX CHUCTEM pA3HOTO paHra W MPUOOpETeHUE
YMEHUH WCIOJIb30BaTh 3T 3HAHUS IS TPAMOTHBIX JCHCTBUI B OTHOLICHUU OOBEKTOB KHBOW MPUPOIBI U
pEUICHUS Pa3INYHbIX KU3HEHHBIX MPOOIIEM.

JocTwkenue 1enu u3ydeHusi ydeOHoro mpenmera «buosorus» Ha 0a30BOM ypoBHE oOecrieuMBacTCs
pelIeHHEeM CIEAYIONINX 3a1a4:

OCBOCHHE OOYYAIOUIMMHKCS CHCTEMbl 3HAaHUH O OWOJIOTHYECKUX TEOpHUAX, YUYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTEe3aX, MpaBWIIAX, CIYXallUX OCHOBOW s (OPMUPOBAHUS TMPEICTABICHUHA O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOrO IMO3HAHMSA, CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX JKHBBIX CHUCTEM PAa3HOT'O YPOBHS OPTraHM3AIMH, BBIJAIONIUXCS OTKPBITHSX M COBPEMEHHBIX
UCCIICIOBAaHHSIX B OMOJIOTHH,

dbopMupoBaHHe y 00yJarOIIUXCS MO3HABATEIBHBIX, NHTEUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npoliecce aHaIM3a JIAHHBIX O MYTSAX Pa3BUTHSI B OMOJIOTUU HAay4YHBIX B3IJISAJOB, HJICH U MOAXO0JOB K H3YYCHUIO
JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBJICHUE y OOY4YarOmUXCsl OOIICH KYJIbTYpPbI, (YHKIIMOHAIBHON T'PAMOTHOCTH, Pa3BUTHE YMCHHU
OOBSICHATh M OLICHWBATH SIBJICHUS OKPYKAIOIIEIO MHpa >KABON MPHUPOABI Ha OCHOBAaHWM 3HAHWW W OIIBITA,
TIOJTYYCHHBIX TPU U3Y4YCHUU OUOJIOTHH;

dbopMupoBaHHEe y OOYYAIOIIUXCS YMEHUW WJUTFOCTPUPOBATh 3HAUYCHUE OWOJOTMYECKHX 3HAHUW B
NPaKTUYECKOH  JCSITEIBbHOCTH  4YEJIOBEKa, pPAa3BUTHH COBPEMEHHBIX  MEJMIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEIOBEKOM XHBOW MPUPOIBI, HEOOXOIUMOCTH
OepeKHOT0 OTHOIICHHMSI K HEW, COOTFOACHUS STHIECKUX HOPM TIPU TIPOBEICHUH OMOJIOTHICCKUX UCCIICIOBAHMIM;

OCO3HAHHME [IEHHOCTH OWOJIOTMYECKUX 3HAHWU IS TIOBBIIICHUS YPOBHS 3KOJOTHUECKOW KYJIBTYPBI, IS
(GhOopMUPOBAHUS HAYYHOTO MHPOBO33PCHHS;

NPUMEHEHHE MPHOOPETEHHBIX 3HAHUN W YMECHUH B IOBCETHEBHOW JXU3HH IS OICHKH TOCIIEICTBHIA
CBOCH JIESATETHHOCTH 1O OTHOIICHWIO K OKpYKalomlel cpene, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBAaHHE W
cobmoienre Mep porIakTUKH 3200I€BaHU.

B cucreme cpemnero o6miero oOpaszoBanusi «buosorusi», mzydaemass Ha 0a30BOM YpOBHE, SIBIISIETCS
00s13aTeNbHBIM Y4eOHBIM TPEIMETOM, BXOIAIIUM B COCTaB MpeaMeTHoW obnactu «EcTecTBeHHO-HAy4HBIE
IPEIMETBI».

Jns u3yuenusi Ouonoruu Ha 6a30BOM ypOBHE CpeaHero odiero oopazoBanusi oTBoautcs 68 vacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 vaca (1 gac B Henento).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBA3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JPYTUMH €CTECTBEHHBIMU
Haykamu, ¢unocodueit, dTUKONU, ICTETHKOW U TpaBoM. Pois Ouonoruu B (GOpMHPOBAHHH COBPEMEHHOMN
HaY4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

Metoapl 1Mo3HaHMA KMBOM INpHUpoAbl  (HAONIOJEHHE, SKCIEPUMEHT, OIUCaHHE, H3MEpEeHHe,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemMoHcTpaumuu:

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

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABDY.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «Mcnonp3oBaHHE pPa3IUYHBIX METOAOB IPU H3YyYEHHHM OHOJOIMUYECKHX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aI U,

XKusele cucrempl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonornu. OTIMYME JKUBBIX CHCTEM OT
HEOPraHUYECKON NPUPOLBIL.

CpoiicTBa OMOCHMCTEM M HX pa3HOOOpazue. YPOBHH OpraHu3ali OHOCHUCTEM: MOJEKYJISPHBIM,
KJICTOYHBIH, TKAaHEBbIH, OpraHU3MEHHBIH, MOMYJISALMOHHO-BUAOBOMW, HKOCUCTEMHBIH (OMOreoleHOTHYECKUN),
OroChepHBIH.

JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOU IPUPOIBD».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOECHHE KJIETKH.

XUMUYECKUN COCTAaB KJIETKH. XMMHMUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTBhI, MUKpPO3JIeMEHThl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [logaepxkanue ocMoTrueckoro 6anaHca.

benku. CocraB u cTpoeHne 0enKoB. AMUHOKHCIOTHI — MOHOMEPHI OekoB. He3ameHnMbIe U 3aMEeHUMBIe
AMHHOKHUCIIOTHI. AMMHOKHUCIIOTHBIM COCTaB. Y POBHH CTPYKTYphI O€JIKOBOI MOJIEKYIbI (IIepBUYHAs, BTOPHYHAs,
TPETUYHAsI M YSTBEPTHUHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OenKkoB. bruonorunueckue GpyHKINM OEITKOB.

®epmeHThl — Ouosoruueckue kKaranuzaropbel. CTpoeHue (epMeHTa: aKTHUBHBIA LEHTp, CyOCTpaTHas
cnenupuuHocTb. KodpepmenTsl. Butamunsl. OTinums GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOpPOB.

VYrneBoabl: MOHOCaxapuabl (IJIOKO3a, pub03a U J1e30KCUpr003a), Tucaxapuibl (caxaposa, JIakTo3a) U
noJincaxapuasl (Kpaxmai, TIIMKOTEH, 1eUTi003a). bruonornueckue GyHKIIMN yriieBOIOB.

Jlunuasl:  Tpurauuepunasl, ¢ochomunuasl, crepounsl. ['mapodunabHO-TUAPOPOOHBIE  CBOIMCTBA.
buonornueckue ¢pynkuu nunuaos. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMIIHUJO0B KaK UCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIOT. CTpoeHue u
¢yuknun JJHK. Crpoenune un pynkuuu PHK. Buast PHK. AT®: ctpoenue u gyHkuuu.

[Tutonorus — Hayka o kietke. Kiierounas teopust — mpuMep B3auMoAeHcTBUSA Uael U (GakToB B HAYYHOM
MO3HAaHUK. MeTOo/Ibl U3yUEHUSI KIETKH.

Knerka kak menoctHas skuBas cucrema. OOIne NMpU3HAKM KIIETOK: 3aMKHYTas HapyXHas MeMmOpaHa,
moutekyibl JIHK kak renernueckuit anmapar, cucreMa CuHTe3a Oernka.

Tunbl KJIETOK: 3yKapuoTHuecKass M INpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS NPOKAPUOTUYECKOMH
kineTku. Knerounas crenka Oakrepuil. CTpoeHHME 3yKapHMOTHYECKOW KiIeTKH. OCHOBHBIE OTINYMS
pacTUTENbHOMU, )KUBOTHOW U TPUOHON KIETKH.

[ToBepxHOCTHBIE CTPYKTYphI KJIIETOK — KJIETOYHAsl CTEHKa, INIMKOKaluKe, uX ¢yHkiuu. [1nazmatuueckas
meMmOpaHna, e€ cBoiicTBa u ¢yHkuuu. L{utormasma u e€ opranousl. OgHOMEMOpaHHbIE OPTaHOUBI KIETKU:
OIIC, ammapat ['onbmxu, m3ocombl. [lolyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHJPHUHU, TIIACTHIBI.
[Ipoucxoxxaenne MUTOXOHAPHNA U TutacTuA. Buasl mnactun. HememOpaHHble OpraHOUAbI KIETKUA: PUOOCOMBI,
KJIETOYHBINA HEHTP, LIEHTPUOIHU, PECHUYKH, KI'yTHKU. DYHKINN OpraHOUIO0B KIETKU. BkitoueHus.

SAnpo — peryasTopHblii neHTp kineTkd. CTpoeHue sapa: saepHas o00JouKa, KapuoIiazMa, XpOMaTHH,
AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIann, M. llneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.



Huarpammsbl:  «Pacnipenenenne XHUMHUYECKMX 3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOM MPUPOLEY.

Tabmune! u cxemsl: «llepuoanueckas Tabnnia XUMUYECKUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYJBI BOIBI»,
«buocunres Oenka», «CTpoeHne MoJeKyibl oenkay, «Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK»,
«Ctpoenue ™moJekyibl AT®y», «CTpoeHue >yKapuOTHYECKOW KIeTKn», «CTpOEHHE >KUBOTHOM KIIETKHU»,
«CTpoeHHE pacTUTEIbHOU KIETKH», «CTpOEHHE NPOKAPUOTUYECKON KIETKN», «CTpOeHHE sapa KIETKN»,
«¥YTieBoapl», «JIumaey.

O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYIOBaHUE MJis MPOBEACHUS HAOIIOIACHHA, H3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIIpEnapaThl PACTUTENIbHbBIX, dKUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 1. «/3ydyeHre kaTaTuTUYECKONH aKTUBHOCTH ()epMEHTOB (Ha IPUMEPE aMHIIa3bl
WIM KaTajasbl)».

JlaGopatopnass pabora No 2. «M3ydeHue CTpOEHHUS KJICTOK PACTECHUH, XKUBOTHBIX M OaKTEpUH O]
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUEN.

Tema 4. ’KuznenessTeJLHOCTDL KJICTKH.

OOmen BemiecTB, WU MeTabonmm3M. AccuMWwisius (IUIACTHYECKUA OOMEH) H  JTUCCUMUIISIIHS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca merabonu3ma. Poinb 3aKOHOB coXpaHEHHS
BEIIIECTB M YHEPIUY B IOHUMAHUU META00IM3MA.

Tunsl oOMeHa BellecTB: aBTOTPOGHBIA U reTepoTpodHbid. Ponb ¢gepMeHTOB B 0OMEHE BELIECTB U
IPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas W TeMHOBas (a3pl (orocunre3a. Peakium ¢dotocunTeza. DPPEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (QoTocHHTE3a Ui KU3HU Ha 3emie. BinusHue ycnoBuil cpeibpl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIICHUS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMocHHTe3. XeMOCUHTE3UPYIOLIe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

DHeprerudeckuil oOMeH B kieTke. Paciieruienrue BemecTs, BhIACICHUE U aKKyMYJIMPOBAHUE DHEPTUU B
KJIETKe. DTambl SHEPreTH4eckoro oomena. I'mukonu3. bpoxkenue u ero Buasl. KuciopoaHoe okucieHUe, WM
KJeToyHoe apixanue. OkucnutensHoe GochopunupoBanue. IHHEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

Peakuuu wmarpuunoro cunte3a. I'enermueckas uHpopmauus u JHK. Peanuzanus renernueckoit
uHpopManuu B KieTke. ['eHeTHueckuil KOJ M ero cBoiicTBa. TpaHckpumuus — marpuusbiii cuHte3 PHK.

Tpancmsimuss — OuocuHTe3 Oenka. Drtambl TpaHcusauuu. KomumpoBaHwe amMHHOKMCIOT. Poibs pubocom B
O6uocuHTe3e OenKa.
Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W. HBanoBckwii).

OCOOEHHOCTH CTpPOEHMsI M KM3HEHHOro IMKJIa BHpYycoB. bakrepuodaru. bone3nu pacreHuil, KMBOTHBIX U
YyelioBeKa, BBI3bIBaeMble BHpycamu. Bupyc ummynoneduiura yenoBeka (BUY) — BozOynurtens CIIM/a.
OOpatHast TpaHCKpPHUIILUS, peBepTa3a U uHTerpasa. [Ipodunaktika pacnpocTpaHeHHsl BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsnos, J. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunbl nuTanusy, «Metadonuzmy», «MUTOXOHIPUD», «IHEPTETUUCCKUN OOMEHY,
«Xnopormtacty, «Porocuntesy, «Ctpoenue JJHK», «Ctpoenue u GpyHKIMOHUpOBaHUE TeHay, «CHHTEe3 Oenkay,
«l'enernueckuit kon», «Bupyce», «bakrepuodarun», «Ctpoenue u xuzHeHHbIH 1uka1 Bupyca CIIN/la,
6akreprodaray, «Pemmukanus JJHK».

Ob6opynoBanue: Moaenu-anmiukauun «Yasoenne JHK wu Tpanckpumnuus», «buocunrtes Oenkay,
«CTpoeHue KIEeTKN», Mofenb cTpyKTyphl JJHK.

Tema 5. PasMHoOKeHUe U MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nUKI, WM KU3HEHHBIM LUK kineTkd. MHTepdaza u mutos. Ilpomecchl, mpoTekaromue B
uHTepdaze. Pernmkanus — peakuus matpuuHoro cuaresa JJHK. Ctpoenue xpomocom. XpoMocoMHbIN HAbOp —
KapuOTHI. JIMIUIOMIHBIH M TalIOUWAHBIM XPOMOCOMHBIE HaOOpbl. XpoMmaTujbl. LluTONMOrMYecKue OCHOBBI
Pa3MHOXXEHHUSI U UHAUBUIYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — muto3. Cragun murosza. IIporeccel, Mpoucxodnie Ha pa3HbIX CTAJUSAX MHTO3A.
buonornyecknii CMbICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — aronTo3.

@®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe W MoJioBoe. Buapl Gecrnonoro pa3MHOXKEHHsS: AeleHUE
Ha/BOE, I[IOYKOBAaHME OJIHO- W MHOTOKJETOYHBIX, CIIOPOOOpa30oBaHME, BETETATUBHOE pPAa3MHOXKEHUE.
HckyccTBeHHOE KJIIOHUPOBAaHUE OPTraHU3MOB, €0 3HAUEHUE JIJISI CENIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECIoI0ro.



Meiio3. Craguu wmeiio3a. Ilpouecchl, mpoucxoasimue Ha cragusx Mmenosza. [loBeneHue xpomocoM B
Mmeiose. Kpoccunrosep. bruonornueckuii cMbIci ¥ 3HaYEHUE Mei03a.

["amerorenes — mpouecc 00pa3oBaHMsI MOJOBBIX KJIETOK y KMBOTHBIX. [l0J0BBIE kKene3bl: CEeMEHHUKU U
anyHuKH. OOpa3oBaHKE M pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo301/l, sIMIEeKIIeTKa) — CliepMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOSHUS SUIEKIETOK U criepMaro3ouioB. OmnonoTBopenue. [lapreHorenes.

WunuBuayaneHoe pa3Butue (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (SMOpHOreHe3). Tambl
SMOpPHUOHAIBHOTO Pa3BUTUS Yy [IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTPYJSlUs, OpraHOreHes3.
[MoctamOproHanpeHOE pa3BuTHE. THMBI MOCTIMOPHOHAIBHOTO PA3BUTHUSA: NPSAMOE, HEMpSIMOe (JIMYMHOYHOE).
Bnusinue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «DOpMbI pa3MHOXKEHHS OPTaHU3MOBY», «/IBOWHOE OIIIONOTBOPEHUE Y IIBETKOBBIX
pacTeHui», «BeretaTuBHOE pa3sMHOKEHHUE pacTeHHiI», «JleneHue kieTku Oaktepuit», «CTpOCHHE IMOJIOBBIX
KJIETOK», «CTpoeHue xpomocombly, «Knerounslit mukiny, «Pemmmkanusa JTHK», «Muto3», «Meiio3y, «lIpsamoe
Y HEIpsIMOE pa3BUTHUE», «]'aMeToreHe3 y MIEKONUTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTAIUU OHTOI'€HE3A».

O6opynoBaHue: MUKPOCKON, MuKpornpenaparbl «CrepmMaTro3ouabl MIIEKOIUTAIOLIEro», <«Slilexnerka
MieKkonuTarwoero», «KapuoknHes B KIETKax KOpellka JyKa», MarHUTHas MOJeNb-alnIuikanus «/lenenue
kietkn», monenb JTHK, Mmonens metada3noit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuast pabora Ne 3. «HaOnrogeHwe MUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlabopaTtopHnas pabota Ne 4. «3ydeHue cTpoeHus MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropust paszButust reHetuku. Ponb nurosnornu u 3MOpPHOJIOTHHM B
CTaHOBJICHUH IeHETUKH. BKIag pocCHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T'€HETHUKU. MeTo/Ibl TeHETUKH
(ruOpUI0IOTNYECKUM, ITUTOT€HETUYECKUH, MOJIEKYIISIPHO-TeHEeTU4eCKHi). OCHOBHBIE T€HETUYECKUE MOHSTHSL.
['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HAcJIe[JOBaHMsI NPU3HAKOB, YycTaHoBieHHble [. Mengenem. MonoruOpuaHoe
CKpellMBaHue. 3aKOH eAuHOoOOpa3usi TUOPUIOB IMepBOro MnokoseHus. lIpaBuno gomMuHHpoBaHMs. 3aKOH
paciuernieHus npu3HakoB. ['unore3a uncrorsl rameT. [lonHOE 1 HEMIOIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpenyBaHue. 3aKOH HE3aBHCHUMOIO Hacle[OBaHUSA MpH3HAKOB. llutorenernyeckue
OCHOBBI JIUTMOPUAHOIO CKpeIIMBaHMs. AHaIu3upymollee cKpemuBaHue. lcnonap3oBaHue aHAIM3UPYIOIIETO
CKpELIMBaHU IS OIpeIeNIeHHs] TEHOTHIAa 0COOU.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CIETUICHHOMY HAcCJI€IOBAHHIO T'€HOB.
Hapymenue cuenienusi reHoB B pe3ysbTaTe KpOCCUHIOBEpPA.

XpoMOCOMHas TeOpusl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

['enernka nosa. XpoOMOCOMHOE ONpEAEIIEHUE 10JIa. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe
U TeTeporaMeTHble opraHnu3Mbl. HacinenoBanue npru3HaKkoB, CHEIUIEHHBIX C MOJIOM.

W3MeHunBOCTb. Buabpl W3MEHUMBOCTH: HEHACIEACTBEHHAs M HacleAcTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHON M3MEHUYMBOCTU. XapaKTepUCTUKA MOAM(PHUKAIIMOHHON N3MEHUNBOCTH. BapuaoHHbIil psij
Y BapualMoHHas kpuBasi. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U KAU€CTBEHHBIE MPU3HAKKU U UX HOpMa
peakuuu. CBoiicTBa MOAU(PUKATMOHHON U3MEHYUBOCTH.

HacnenctBeHHas, wiM reHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHATHBHas W3MEHUYMBOCTb. Meilo3 u
MOJIOBOM TMPOIECC — OCHOBA KOMOWHATUBHOM M3MEHUMBOCTU. MyTanmoHHass u3MeHuYuBOCTh. Kiaccudukanms
MyTalliii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUUMHBI MyTanuid. Myrarennsle (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAOB B HaclecTBeHHOM n3MeHunBocTy H. . BaBumnosa.

BHesinepHast HacI€1CTBEHHOCTh U N3MEHUYUBOCTbD.

['eneruka yenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOJbI M€HETUKH YEJIOBEKA: MeHEallOrMueCKU,
ONMU3HEIOBbIM,  IMTOr€HETUYECKHH,  OMOXMMHUYECKHH,  MoJeKyaspHo-reHeTndyeckuil.  CoBpeMeHHOe
orpeziesieHue TeHOTHUIA: TTOJTHOTEHOMHOE CeKBEHHPOBAaHKE, TEeHOTUIIMPOBAaHUE, B TOM uucie ¢ noMompto [11P-
aHanmu3a. HacnenctBeHHble 3a0oneBaHMsI 4YeJOBEKa: TeHHbIE OoJie3HH, OOJIE3HM C HacleJACTBEHHOMH
MPEeIPacIoNOKEHHOCThI0, XPOMOCOMHBIE Oosie3HH. ComaThyeckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE
kieTkd. [IpuHIUIBI 370poBOro 00pasza >KWU3HM, JUATHOCTHKHU, MPODWIAKTHKUA U JICUYEHUS TEeHETUYECKUX
6ose3nel. MeauKo-reHeTHUecKoe KOHCYJIbTHPOBAHNUE. 3HAaYeHHE METUIIMHCKOM M€HETUKH B MPEIOTBpPALlCHUH
U JICYEHUH TeHETUYECKUX 3a00JIeBaHHI YeTIOBEKa.

JdemoHcTpaumuu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckmii, H. 1.
Basuiios.

Tabmuubl u cxembl: «MOHOMOPHIHOE CKpEIMBAHUE M €ro LMUTOTEHETHYEeCKash OCHOBa», «3aKOH
pacuIeryieH!sI U €ro LUTOTEHETHYEeCKas OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlurubpuaHoe CKpeluBaHHe»,
«IluTomornueckre OCHOBBI AUTHOPUIHOTO CKpeIIMBaHHAY, «Metho3», «B3anMoaeiicTBrue allienbHBIX TEHOBY,
«['eHeTnueckue KapThl pacTeHUH, JKMBOTHBIX U 4YelloBeKa», «l'eHeTuka 1mosia», «3aKOHOMEPHOCTH
HaCJIEJOBAHMs, CLEIUIEHHOIO C IOJIOM», «KapuoTumbl 4enoBeka M KUBOTHBIX», «Buabpl M3MEHUYMBOCTH,
«MonudukanmonHas U3MeHUMBOCTh», «HacnemoBanme pesyc-akropa», «l'eHeTHKa Tpynm KpOBHY,
«MyTalOHHas U3MEHYMBOCTD).

O6opynoBanue: Mojaenu-anmiaukanuu «MoHoruopuiHoe ckpelmmBanue», «Hemnonnoe TOMMHUPOBaHUEY,
«lurnbpunHoe ckpemunBanue», «llepekpéct Xpomocom», MHUKPOCKON M MuUKporpenapar «/pozoduna»
(HOpMa, MyTanuu (HOPMBI KPBUTHEB M OKPACKH Tela), repbapuii «I opox mOCeBHON».

JlaGopaTopHble U IpaKkTHYecKue padoThbi:

Jlaboparopuas padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO M TUTHOPHUIHOTO CKPEUTUBAHUS
y Jp030(HIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnass pabora Ne 6. «/3yuenue MoOAU(DUKAIIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BapHaLlMOHHOTO psifia U BApUALIMOHHON KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpOIpenapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHEe U aHAIU3 POJIOCIOBHBIX UEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa M IIpoLecc. 3apOKICHHUE CeJIeKIMM U aoMmecTukauus. Yuenue H. M. BasuiioBa o
LEHTpax IPOUCXOXKICHUS W MHOrooOpasus KyJIbTYpHbIX pacTeHui. LIeHTpbl NpoMCXOKIEHUS JOMAIIHUX
XKUBOTHBIX. COpPT, IOpOJA, IITAMM.

CoBpeMeHHbIE METO/Bl CEJNeKUUU. MaccoBbli M MHIMBUIYaIbHBIH OTOOpHI B CEJIEKLIMM PACTEHUN U
KHUBOTHBIX. OnEHKa 3Kcrepbepa. biIM3KOpoJICTBEHHOE CKpellMBaHWEe — UWHOpuauHr. Yucras JuHUSA.
CkpelBaHue YUCTHIX JIMHUN. ['eTeposuc, unu rudbpuaHas cuna. HepoacTBeHHOE cKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rubpuauzauus u e€ ycnexu. VICKycCTBEHHbII MyTareHe3 W IOJY4YEHHE MOJUIUIOUIOB.
JlocTuxkeHus! ceNeKIUun pacTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib MPOU3BOJACTBA. ['eHHas MHXKeHepus. DTambl CO3JaHHUsI PEKOMOMHAHTHOU
JHK wu Tpancrennbix opranu3MoB. Kierounas wuHxeHepus. Kinerounsle KyJIbTypbl. MHUKPOKIOHAIBHOE
pasMHOXeHUEe pacTeHuil. KIloHMpoBaHHE BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SICTBEHHBIX OpPraHU3MOB.
Okonorudeckue U stndeckue nmpoodsnemsl. MO — reneTndecku MOAUPUIIUPOBAHHBIE OPTraHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuubl u cxembl: kapta «LIeHTpbl NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX DPacTEHHUN»,
«ITopoabl JOMAaITHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OtaanénHas rudpuausanus», «PadboTsl
akagemMuka M. @. HBanoBa», «llomummongus», «OOBeKTbl OHOTEXHOIOrMM», «KileTOUHBIE KYJIBTYpHI U
KJIOHMpOBaHue», «KOHCTpyrpoBaHUE U TEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJSDKM IUIOJIOB M KOPHEIUIONOB JTUKUX (DOPM M KYJIBTYpHBIX COPTOB DPAaCTEHHH,
rep6apuii «CenbCKOX035HCTBEHHbIE PACTEHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTUKEHHS CEJNEKIMN PACTEHUH M KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHLUIO, IJIEMEHHYI0 (epMy, COPTOMCIHBITATENbHBIM Yy4acTOK, B TEIJIMYHOE XO3SHCTBO, JIabOpaTopHIo
arpOyHUBEPCHUTETA WIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosOLHOHHASA OMOJIOTHS.

[TpeanockIKi BO3SHUKHOBEHHS SBOJIFOLIMOHHON TEOPHH. DBOIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIOLIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CBuzerenscrBa 23Bomtonuu. IlameoHTonornueckue: IOCIENOBATENbHOCT IOSBICHUS BUIOB B
MaJICOHTOJIOTUYECKON JIETOMHUCH, NepexoHble Gopmbl. buoreorpaduueckue: cxoncTBo U pazinuue ¢ayH U
¢J10p MaTeprKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJCTBA U pa3inuus SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIBHO-
QHATOMUYECKUE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyJIsSpHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJIEZICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
OpraHU3MOB.



OpomtonmonHas Teopust Y. Jlapsuna. Ilpennochuiku BO3HHMKHOBEHHS AAapBHUHU3MA. JIBHXKYIIME CHIIBI
3BOJIIOIMH BUJOB 10 JlapBUHY (M30BITOUHOE PAa3MHOKEHHUE NPH OTPAaHUYCHHOCTH PECYpPCOB, HEONpeAeIEHHAs
M3MEHYHBOCTH, 00ph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBI OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak eIMHULA BUAA U 3BOJIOLUY.

JBmwxymme cuibl (pakTopsl) SBOJMIOLKMK BUAOB B MpHupoae. MyTallMOHHBINA Ipoliecc 1 KOMOWHATHBHAS
U3MEHYNBOCTb. [lonmyssiroHHbIe BOIHBI U Apeild reHoB. M3omsauus 1 Murpanus.

EcrecTBenHsblIi 0T00p — Hanpassonuii Gpakrop 3Boironuu. @opMbl €CTECTBEHHOTO 0TOOpA.

[TprcnocoO1eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOIOIMHU. [Ipumepsl nprcnocobaeHuit y opraHu3MoB.
Apomopdo3bl ¥ UH0AAANI TAINH.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHoBHble (opMbl BHI000pa3oBaHMsA: reorpapuyeckoe,
JKOJIOTUYECKOE.

Makpospomonus. GopMmbl 3BONIIOLUU: (pueTHUecKas, TUBEpreHTHasi, KOHBEPreHTHas, MapajlielbHasl.
Heob6patumocTthb 3BOIIOLNH.

[IpoucxoxaeHue OT HECHELMAIU3UPOBAHHBIX INpeakoB. IIporpeccupyromas — crnenuaan3anus.
AJlanTuBHAas paguanus.

JdemMoHcTpaumMu:

IToprpersr: K. JIunnei, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. Bap, 3. I'ekkens, .
Mromnep, A. H. CeBepiios.

Tabmuubt 1 cxemsbl: «Pa3BUTHE OPraHUYECKOTr0 MUpPa Ha 3emiie, «3apOIBIIIH TO3BOHOYHBIX JKHBOTHBIX ),
«Apxeonrtepukc», «Dopmbl 00prObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOOPY, «MHOroo0pasue copToB
pactenmit», «MHoroobpasue mnopoJ KUBOTHBIX», «llomymsanum», «MyTaluMoHHas HW3MEHYUBOCTbHY,
«ApoMopdo3bl», «nnoananranuny, «O0mas aereHepanus», «JBHKylue cuibl 3Bosonun», «Kapra-cxema
Mapuipyta nyremectsust Y. JlapBuna», «boprba 3a cymiectBoBaHue», «IIpucnocoOiIeHHOCTh OpraHU3MOBY,
«["eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHUECKOE BUI000Pa30BAHHE.

O6opynoBaHue: KOJUJIEKLUS HACEKOMBIX C pa3jJMYHbIMM THIAMM OKpPAacKH, HaboOp IUIOJOB M CEMsH,
Koyiekius «[Ipumepsl 3alIUTHBIX HPUCIOCOOJIEHUH Yy JKUBOTHBIX», MoJelb «OCHOBHbIE HaIpaBICHUS
IBOJIIOLIUNY, 00bEMHAs MoJieb «CTPOEHHE TOJIOBHOIO MO3Ia TO3BOHOYHBIX .

buoreorpaguueckas kapra mupa, Kosuiekuus «DopMbl COXPAaHHOCTH HCKOMAEMBIX >KUBOTHBIX U
pacTenmit», mozaenp anmiukauus «llepekpéct xpoMocomy», BiaxHble Npenaparbl «Pa3BUTHE HAaCEKOMOIO»,
«Pa3Butue nArymkuy, Mukponpenapar «/Ipozoduina» (Hopma, Mytanuu GopMbl KpbUIbEB U OKPACKH TEJNa).

JlabopaTopHble U NpaKkTHYeCcKUe PadoThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora No 2. «OnucaHue NPUCTIOCOOJIECHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HBIE TIPEICTABICHUA O 3apOKICHUM >KM3HM. HaydHble I'MIOTE3bl BO3HUKHOBEHHUS XH3HU Ha
3emsie: abuoreHe3 M maHcHepMus. XUMHUYECKash dBONIONUS. AOMOreHHBIM CHHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHUYECKUX. OKCHEPUMEHTAIbHOE MOATBEP)KIECHUE XMMHUUYECKOM dBomonuu. HavanbHble dTamsl
6uonornueckoit sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3SHHUKHOBEHHE
IpOTOKIETKH. [IepBble KIeTKN U uX 3BoOLNA. POPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emsie mo spam u nepuogaMm. Karapxeil. Apxeiickas ¥ TPOTEPO30MCKast JPHI.
[Taneozoiickass »dpa u €€ TEpUOAbl: KEMOPUNCKUN, OPIAOBUKCKUH, CHIIYpUHUCKHMA, JEBOHCKHIA,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iicKas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zolickas 3pa v €€ nepuo/ibl: MaJIeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepHucTUKa KiIuMaTa U Te0JIOTUYECKUX MpolieccoB. OCHOBHBIE 3TAIlbl SBOJIIOIIMM PACTUTEIBHOIO U
KUBOTHOTO Mupa. ApoMop(}o3bl y pacTeHull U KUBOTHBIX. [losiBieHMe, paclBEeT U BRIMUpAHUE TPYII JKHUBBIX
OpraHU3MOB.

Cucrema OpPraHMYecKOro MHpa KakK OTPAKEHHE HBOMIOLUMU. OCHOBHBIE CUCTEMATHYECKHE TIPYIIIBI
OpraHU3MOB.

OBOJIOIMS YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTHe npeacTaBieHuil 0 MPOUCXOKICHUN YEJIOBEKa.
Metonpl u3yueHus aHTpornoreHesa. CXoAacTBa M pa3inyMsl 4eJIOBEKa M JKMBOTHBIX. Cucremarnueckoe
MIOJIOKEHUE YEIIOBEKA.

JBmwxyume cuinbl (hakTopel) aHTpororenesa. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIH O0TOOD.
OO61ecTBeHHBIH 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUI TPY/la, MBIIIEHUE, PEYb.



OcHOBHBIE CTaJIMM U BETBH DBOJIIOIUM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslil, UYenosek
npsaMoxoammi, Yemosek HeaHaepTalbCKui, YenoBek pasyMmHbli. Haxogku MCKOIIaeMBIX OCTaTKOB, BPEMs
CYIIIECTBOBaHMS, 00JIaCTh PACIIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacsl. OCHOBHBIE OOJBIIME pachl: eBporeouHas (eBpa3uiickasi), HErpo-aBCTpaIOHIHAS
(3KBaTopHalibHAs), MOHTOJIOMAHAS (a3MaTCKO-aMepUKaHCKasi). YepThl MPHCTOCOOJICHHOCTH MpEACTaBUTEICH
YeJIOBEYECKUX pac K YCJIOBUAM cyliecTBoBaHUs. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumMu:

[Moptpetsr: @. Penu, JI. Ilactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHe CoylHEUHOM cHucTeMbl», «Pa3BUTHE OPraHMYECKOro MHpay,
«PacturenbHast kietka», <«KuBoTHas kierka», «lIpokapuorudeckas kierka», «CoBpeMEHHas cHCTEMaA
OpPraHU4ecKoro Mupa», «CpaBHEHHE AaHATOMUYECKUX YepT CTPOCHUS YEI0BEKa U YeJIOBEKOOOPa3HbIX 00€3bsIH»,
«OCHOBHBIE MECTa MAJCOHTOJIOIMUECKHUX HAXOJIOK MPEJKOB COBPEMEHHOIO YEJIOBEKay, «/IpeBHeilne 1oany,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE 0N, «HeIoBe4ecKue pacsD».

Ob6opynoBanne: Mymspku «lIpoucxoxaeHue yenoBeka» (OIOCTBI aBCTPAJONMUTEKa, MUTEKAHTPOIA,
HEaHJepTaJlblla, KPOMAHbOHIA), CIENKH MM HM300paKeHUs KaMEHHBIX OpYIUM INEepBOOBITHOIO YelIOBEKa
(kaMHU-YOMIIEpHl, pyOMia, CKpeOia), TeOXpOHOJIOTHYEcKas Tabiuia, KoyeKius «DopMbl COXpaHHOCTH
MCKOIIAEMBIX KUBOTHBIX M PACTCHUI».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

ITpaktuyeckas padora Ne 1. «M3ydyeHne HCKOMAEMbIX OCTATKOB PACTEHUN U )KUBOTHBIX B KOJUICKLIUAX).

OKCKypcusi «IBOJIOLUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN MM KpaeBeI4ECKUI
My3eil).

Tema 3. Opranu3msl 4 OKpYy:KawIAas cpeaa.

OKojorusi Kak Hayka. 3ajadyd M pas3leiabl SKOJIOrMH. MeTonbl 3KOJOTMYECKHX HCCIIEIOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 00uTaHHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/lylIIHAsI, IOYBEHHAsl, BHYTPUOPIaHU3MEHHas!.

Okonorudeckue (akropel. Kiaccupukanus KOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE U
aHTpororeHHsle. /leificTBue 3K010rnyeckux GakTopoB Ha OpPraHU3MBbI.

AOuotnueckue (akTOphl: CBET, TeMIeparypa, BIaXHOCTh. Dotomepuoamsm. IIpucnocobieHus
OpPraHU3MOB K JIeHCTBHIO aOMOTHUYECKUX (haKTOPOB. bruojoruueckue puTmsl.

buotnyeckue dakropbl. Buisl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHIIUS, XUITHIYECTBO, CHMOHO3 1
ero ¢opmbl. IlapasutusMm, Koomepauusi, MyTyaau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HelTpanu3M. 3HaueHue OMOTHYECKUX B3aWMOAECUCTBMH NJIsi CYIIECTBOBAHHS OPTraHHU3MOB B
HIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU momyisiuiuu. OCHOBHBIE MOKAa3aTeNd MOMYJSIUN: YHUCIECHHOCTD,
IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTH, NPUPOCT, MUTpanus. J[MHaMUKa YHCIEHHOCTH MOMYJSIIUU U €€
perymsiuus.

JleMoHCTpanum:

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

Tabmuubt u cxembl: kapta «lIpupoanbie 30HBI 3eman», «Cpenpl OOWUTaHHS OpPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH MOMYJISIUN HHPY30pHH-
Tyensku», «[lumesslie nenm.

JlabopaTopHble U pakTHYeCKue padoThl:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0coOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTAHU.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MOMYISIUNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMBbI.

CoobmecTBO opranu3mMoB — OuoreHo3. CTpykTypel OuolleHO3a: BHAOBas, NPOCTPAHCTBEHHAs,
Tpouueckas (nuieBasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckre cuctemsl (3kocuctemsl). [lonstue 00 sxocucteme u 6uoreorenose. OyHKIMOHATbHbIE
KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B
skocucreme. Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [TumeBbie nenu u ceth. OCHOBHBIE MOKa3aTeIH
9KOCUCTEMBI: OMoMacca, MPOAYKIMs. DKOJIOIMYECKHe MUpaMHUIbL: MPOIYKIUH, YHUCICHHOCTH, OMOMAacCCHI.
CBolicTBa IKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKueccusl.

[TpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBONHOIO WM HMIMPOKOJIMCTBEHHOTO
jeca.



AHTPONOTreHHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. bruonornueckoe U X034HCTBEHHOE
3HAYEHHE arpo’KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobOpaszue kak pakTop ycrorumBocTH 3KOCUCTEM. COXpaHEHHE OMOJIOTHMYECKOT0 pa3HOOoOpa3us
Ha 3emiie.

VYuenue B. 1. Bepnanckoro o 6uochepe. ['panuiipl, coctaB u cTpykrypa 6mocdepsl. JKuoe BemecTso u
ero ¢pynakiuu. OcodeHHocTu 6rocheps! Kak ro0aIbHON SKOCUCTEMBI. JJMHaMUYecKoe paBHOBECHE M OOpaTHast
CBs3b B Onocdepe.

KpyroBopotsl BemecTB M OHMOT€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yrieponaa, a3ora). 30HAIBHOCTb
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenoBeuectBO B Ouocdepe 3emum. AHTPONOTCHHbIE U3MeHeHUss B Ouocdepe. [mobanpHBIC
JKOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHue MpUPOAbI U YenoBeyecTBa. CoxpaneHue OMopazHooOpas3ms Kak OCHOBA YCTOMUYUBOCTH
6uochepsl. OcHOBa palMOHATBHOIO YIPABIEHUS MPUPOJHBIMU PECYPCAMH U UX UCIHONb30BaHUE. JlocTkeHUs
OMOJIOTUH U OXpaHa MPUPOBI.

JdemMoHcTpaumMu:

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

Tabmuue! u cxembl: «[Iuiessie nenuy», «buoleHO3: cocTaB U cTpykTypay, «lIpupoaHsie coobiiecTBay,
«enu nuranus», «IKonorudeckas nupamuaa», «buochepa u 4emoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO
aeca», «JKOocHcTeMa XBOWHOro necay», «buoreHos Bomoémay, «ArporeHo3», «lIpuMepHbie aHTPOIOTreHHbIE
BO3JICUCTBUS Ha IPUPOLY», «BakHelIne MCTOYHMKHU 3arps3HEHUs BO3JyXa M T'PYHTOBBIX BOI», «llouBa —
BakHeimas cocrapisomas ouocdepor», «DakTopsl aerpaganuu mousy, «llapHukoBbIl 3QdekT», «DPakTophI
paZMoOaKTHBHOTO 3arpsi3HeHHs Ouocdepb», «O0mas crpykrypa Ouocdepsr», «PacmnpocTpaHeHHE XU3HH B
ouoctepe», «O30HOBBIN dKpaH Ouocdeprl», «KpyroBopot yriepoma B Ouocdepe», «KpyroBopor azoTa B
PUPOACY.

O6opynoBanue:  Mojenp-ammuvkanusg  «TunuyHsle  OUOIEHO3B», Tepbapuit  «PacTuTenbHble
cool1iecTBa», Koyuiekuuu «buoneHos», «Bpenurenu BaKHEWIIUX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP»,
repOapyuu ¥ KOJUIEKIIMHM PACTEHUH W KUBOTHBIX, IPUHAAIEKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIINaM OJTHOTO
Buaa, Kpacnas kuura Poccuiickoit denepannu, n3o0pakeHus: OXpaHsIeMbIX BUI0OB PACTEHUN U )KUBOTHbIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUMOJIOTUM HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIWBaIOTCS TPeOOBaHMS K pe3yabTaTaM OCBOCHHUS OOYYaIOIIMMHUCS

MPOrpaMM CPeTHETO O0IIero 00pa3oBaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JIHYHOCTHBIX pe3yJbTAaTOB OCBOEHHUSA Npeamera «buosiorus» BbIICIEHBI CIEAYIONINe
COCTaBJISIFOLIME: OCO3HAaHHE OOYYAIOLIUMUCS POCCHUMCKONW TPakJaHCKOM HIECHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPE/ICICHUI0, HAaJIMYUEe MOTHUBAIMM K OOYYEHHIO OWOJIOTHH,
LeJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHWH JMYHOCTHM HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPAIUIMA PAa3BUTHA OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJCTBOBATbCA B CBOCH JAEATEIbHOCTU ILIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, TMPHUCYIIUMHU CUCTEME
OMoIOornYecKoro 00pa3oBaHus, HAIWYHE JKOJOTMYECKOTO IMPaBOCO3HAHMSA, CIIOCOOHOCTH CTaBUTHh LEIU U
CTPOUTH >KU3HEHHBIE TJIaHBI.

JIndHOCTHBIE pPE3yabTaThl OCBOCHHUS MpeaMera «bUONIOTHS» IOCTUTAOTCS B EAMHCTBE Y4eOHOU U
BOCIUTATEIbHONU JAESITEIbHOCTH B COOTBETCTBHM C TPAAUIMOHHBIMU POCCHUICKUMHU COLMOKYJIBTYPHBIMU,
UCTOPUYECKHMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHSATHIMA B OOIIECTBE MpaBUIAMH U HOPMaMH
MOBEIEHUS M CIOCOOCTBYIOT IIpolleccaM CaMOIO3HAHMs, CAMOBOCHUTAHMS M CaMOPA3BUTHSA, Pa3BUTHSA
BHYTPEHHEH MO3UIUMU JIMYHOCTH, MATPUOTH3MA, YBOXKEHHUS K 3aKOHY W IIPABOMOPSIKY, YEJIOBEKY Tpyda U
CTapuieMy TOKOJEHHIO, B3aUMHOTO YyBa)KEHHUS, OEpPEeKHOTO OTHOIIEHUS K KyJIbTYpHOMY HACIEOUI0 H
TpaauLMsAM MHOTOHAMOHAJIBHOTO Hapoaa Pocculickoit denepannn, NpUpoAe U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOro npeamera «buomorus» MOMKHBI OTpakaTb TOTOBHOCTh U
CIOCOOHOCTh  OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH MO3WIMEH JHYHOCTH,
CUCTEeMON  IIEHHOCTHBIX  OpHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX yO€XKIEHUN, COOTBETCTBYIOIIMX
TPaJULIUOHHBIM LIEHHOCTSIM POCCUIICKOT0 0OIIECTBA, PACIIUPEHNE )KU3HEHHOTO OIBITAa U OIbITa JESTEIbHOCTH
B IIPOLIECCE pealn3allii OCHOBHBIX HAMPABJICHUN BOCIIUTATEIHHON ACSITENILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAXJAAHCKON IMO3UIUU OOYYAIOIIErocs KaK aKTMBHOIO M OTBETCTBEHHOTO 4JIeHA
pPOCCHICKOTro 00IIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U MPABOMOPSIIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOH NEATEIbHOCTU MPU CO3AAHUU YUEOHBIX INPOEKTOB, PELICHUU
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpPEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOLIEHUIO K SIBICHUSM COBPEMEHHOW KU3HU U
OOBACHATH €€;

YMEHHUE YUWUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBHS JIIOACH C
pa3HbIMH YOKACHUSIMH, KYTbTYPHBIMU IIEHHOCTSIMHU M COIUAIBHBIM MOJ0XKEHHEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4E€OHBIX, MO3HABATEIbHBIX U
UCCIIEIOBATENLCKUX 33/1a4, YBAXHUTEIHLHOTO OTHOLICHHS K MHEHHUIO OMIOHEHTOB MPH OOCYXIEHUU CIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON Tpa)kIaHCKOW HIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
Hapody, YyBCTBAa OTBETCTBEHHOCTH nepes PonuHONM, TOpAOCTH 3a CBOMl Kpail, cBow PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHHWE K MPHUPOAHOMY HACJICAUIO M MaMATHHKAM TPUPOJBI, TOCTHXKEHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U PA3BUTHE OMOJIOTUU, MTOHUMAHUS
3HaueHUsl OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO O0IIEeCTBA;

ujeiHas yO0exXJIEHHOCTb, TOTOBHOCTh K CIIy)XKeHHMIO W 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTENH POCCUICKOT0O HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTENSAM, CO3AAHHMIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHUS
LEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAIULUSIMHU HapoaoB Poccuu;



4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIOYash ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA,
cropTa, Tpy/Ja, 0OIIeCTBEHHBIX OTHOIICHUI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOW PUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@&KEHHIO B pPa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHME IPOSBIATH KauecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocHUTAHUA, (POPMUPOBAHMS KYJLTYPbI 310POBbSI MW JIMOIMOHAJIBLHOIO
Os1aromosyqusi:

MOHMMAaHUE U peanu3alysl 3I0pOBOro U 0e30macHoro odpasa KuU3HU (310pOBOE MHUTAHUE, COOIIOJCHHE
TUTUCHUYECKUX TPAaBHJI M HOPM, COQIAHCHPOBAHHBIN PEKUM 3aHSATUH U OTAbIXa, PEryisipHas (u3mdeckas
AKTUBHOCTH), OEpex HOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (H3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TMPaBUJ HMHIMBUIYAJbHOTO U KOJUIEKTUBHOTO O€3011aCHOrO TOBEACHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN W HENPHUATHS BPEIHBIX NPUBHIYEK (YHNOTpEOJIEHUS aJKOroJisl, HApKOTHUKOB,
KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTepPCTBa, TPYI0TO0HE;

TOTOBHOCTb K aKTMBHOM JEATEILHOCTH TEXHOJIOTUYECKON M COLIMAIbHON HAMPaBICHHOCTH, CIOCOOHOCTD
WHULIUUPOBATH, TUTAHUPOBATh U CAMOCTOSITEJIBHO BBITIOJIHITH TAKYIO ACSITEIHHOCTD,

UHTEpEC K pPa3lU4yHbIM cdepaM NpodhecCHOHATBHON NEesSTENbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oymymiei mpodeccun u pean30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TJIAHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHUS:

9KOJIOTHUECKH 11e7IECO00pa3HOe OTHOIICHHWE K MPUPOJe KaK MUCTOYHHKY KU3HH Ha 3emiie, OCHOBE eé
CYILECTBOBAHMS;

MOBBILICHHE YPOBHSI 3KOJIOTUYECKOW KYIbTYphl: MPUOOpPETEHHE OMbITa TUIAHUPOBAHHUS IOCTYMKOB H
OIICHKH UX BO3MOXHBIX TTOCJICICTBUM JIJISi OKPYKAIOIIEH CPEJIbL;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X peleHus;

CIOCOOHOCTH MCIOJIB30BaTh MPHOOPETaeMbI€ MPU U3YYCHUH OMOJOTUU 3HAHHS M YMEHHUS MPU PEIICHUU
mpo0JieM, CBS3aHHBIX C PAllMOHAIBHBIM MPUPOJIONOIb30BaHIEM (COOIIOCHIE MPaBUII MOBEACHHS B MPUPOJIE,
HaIpPaBJIEHHBIX HAa COXpAaHEHHE PaBHOBECHSI B AKOCUCTEMAX, OXpaHy BUAOB, IKOCUCTEM, OHOochepbl);

AKTUBHOE HEINpUATHE JCUCTBUM, MPUHOCAUIMX BpEeI OKpYKAOUIell MNpPUPOJHON Cpeae, yMEHue
MPOTHO3UPOBATh  HEOJArOMPUSITHBIE OSKOJOTUYECKHUE TOCIECACTBUS  MPEANPUHUMAEMBIX  JCUCTBUH U
peaoTBpallaTh UX;

HaJM4He PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, IKOJIOTUYECKON KYJIbTYphI, OIBITA JACSTEIHLHOCTH
SKOJIOTUYECKOW HAINPAaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COIIMAIIbHOM TPAKTUKE, TOTOBHOCTU K YYAaCTHIO B TIPAKTUYECKON JEATEIBHOCTH OSKOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
0OIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JAHAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B
MOJIMKYJIbTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOW KYJIbTYpbl KakKk CpPEACTBA B3aUMOJCUCTBUS MEKITY
JIOJIbMU U TTIO3HAHUS MUDA;

MOHUMaHue crenuPuKr OMOJIOTHH KaK HAayKH, OCO3HaHUs €€ posid B (POPMUPOBAHUHU PAITHOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3JIaHUU I1E€JOCTHOTO TpPEJICTaBiIeHHUs 00 OKpYXKaoleM MHpEe KaKk O eIHHCTBE
MIPUPOIBI, YETOBEKA U 00IEeCTBA, B MO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPaHCHUS
MPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU IS COBPEMEHHOW ITUBWIM3AIMH: 00ECIIedYeHUs] HOBOTO YPOBHS
pa3BUTHS METUIIMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PElIaTh PECYPCHBbIE MPOOIEMBI
pPa3BUTHS YEIIOBEUYECTBA, MOWCKA NMyTEH BHIXOJIAa U3 TJIOOATHHBIX DKOJOTHYECKUX MPOOJIeM U oOecredeHus
nepexoja K YCTOMYMBOMY pa3BUTHIO, pPAlMOHAIBHOMY HCIOJb30BAaHUIO MPUPOJHBIX PECypcoB U
(GhOpMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTHMYECKHUX 3HAHHWKM B IENSIX TMOBBIMICHUS OOIIeH KYIbTYpHI,
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHATHHOM TPAaMOTHOCTH OOYyYarouIuxcs,
dbopMupyeMoii Ipu U3ydyeHUU OUOJIOTHH;



IIOHUMAHUEC CYH_[HOCTI/I METOAOB IIO3HAHHA, I/ICHOJIBSyeMBIX B C€CTCCTBCHHLBIX HayKax, CHOCO6HOCTI/I
HUCIIOJIB30BAaThH HOHy‘-IaeMBIC 3HAHUS dJIs1 aHaJIn3a U O6’b$ICHeHI/I$I HBJ’ICHI/II\/’I 0pr>1<a10mero MI/Ipa nu
MPOUCXOIAIINX B HEM U3MEHEHHH, YMEHHUE JIelaTh 000CHOBAHHBIC 3aKIIIOUCHUSI HA OCHOBE HAYYHBIX (DAKTOB U
UMCHOIINXCA JAaHHBIX C IICJIBIO HO.HY‘-ICHI/ISI I[OCTOBepHI:IX BBIBOOB,

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHWS JJIs pPEIICHUs MpodiieM B
peaJIBHBIX JKN3HCHHBIX CI/ITyaLII/Iﬁx;

OCO3HAaHWE IIEHHOCTH HAYYHOM JESITCIBHOCTH, TOTOBHOCTH  OCYIICCTBJISITH  IMPOCKTHYH |
HCCIIENOBATENBCKYIO NEATENBHOCTh HHANBUAYAIIEHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CamMoOOOpa30BaHHI0, K aKTUBHOMY
nonyqumo HOBBIX 3HaHI/If/'I 110 6I/IOJIOFI/II/I B COOTBETCTBHUH C )KU3HCHHBIMU HOTp€6HOCT$IMI/I.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTaHpeHMeTHBIG pe3y.HbTaTBI OCBOCHUA yqe6Horo npenMeTa ((EI/IOJIOI‘I/IH» BKIIFOUAKOT. 3HAYUMBIC IJIs1
GbOpMHUPOBaHHUST MHPOBO33PCHHS OOYUYAIOIIMXCA MEXKIUCIUIUIMHAPHBIC (MEXIPEIMETHBIE) OOIIeHAYYHBIC
IIOHATHA, OTpancanmHe IECJIOCTHOCTH Hﬁy‘IHOfI KapTI/IHBI MI/Ipa )41 CHGHH(bHKy MCETOAOB IIO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJIEHHUE, MPOIECC, CHCTeMa, HaydHbIH (aKT,
MIPHUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEA0BaHNE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMCHT
U JpYrux), yHHBEpCAJIbHBbIC Yy4eOHBIE ACHCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, DPETYJISATHBHBIC),
obecnieunBarome  GopmupoBaHue  (QYHKIIMOHATHHOW TPAaMOTHOCTH ¥ COLMAIBHOW  KOMIICTCHIIMH
oOydaromuxcsi,  CIOCOOHOCTh  OOy4YarolUXCsl  HCIOJIb30BaTh  OCBOCHHBIE  MEXKIUCIHILTUHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS M YHHBEpCAJIbHbIC y4yeOHBIC JCHCTBUS B IO3HABATEIHBHOM W COIMAIBHON
MpaKTHKE.

MeranpeameTHbie  pe3yibTaTbl OCBOCHHS IMPOTPAMMBI  CPEIHEro OOIIero oOpa3oBaHUsI JOJKHBI
OTpaXKaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTyaTM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh MPU OCBOCHHMH 3HAHWUN MPUEMBI JIOTHYECKOTO MBINLICHUS (aHAIHM3a, CHHTE3a, CPAaBHCHHSI,
KJaccuuKanuy, 0000IIEHNUs), PACKPBIBATh CMBICT OHMOJOTHYCCKHX IMOHATHH (BBIICIATh WX XapaKTCPHBIC
MPU3HAKH, YCTAHABJIUBATH CBSI3U C IPYTHUMU MOHSATUSIMHU);

OHpeIleJIflTI) e JOCATCIIbHOCTH, 3aJaBas HapaMeTpLI nu KpI/ITepI/II/I X JOOCTHXKEHUA, COOTHOCHUTH
pe3yNbTaThl ASSITENLHOCTH C IOCTABJICHHBIMU IIEJISIMU;

MCIIOJIb30BaTh OMOJIOTMUECKHUE MOHITHS ISl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTh JIOTUYECKHE pacCyXIeHus (MHIAYKTUBHBIC, JACIyKTHUBHBIC, 10 AaHAJIOTHUH), BBHISBIATH
BaKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaCMI)IX SIBJICHUAX, (1)0pMy.]'II/IpOBaTB BBIBOJIbI U 3aKJIFOYUYCHU I,

MPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA JUIsl MPEJCTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOIICHUH B
U3Yy4aeMbIX OMOJOrMYECKHX OOBEKTaX, a TakKe MPOTHBOPEUMH PAa3HOrO pPOJA, BBISIBICHHBIX B Pa3IUYHbBIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH peIIeHUsT MTPoOJIeMbl € YyU€TOM aHaIM3a UMEIOIMUXCA MaTepUANIbHBIX U
HEMaTepHalIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B J€ATCIbHOCTDh, OIICHUBATh COOTBETCTBUC pe?,YJ'II)TaTOB neiaaM, OlICHUBATh pI/ICKI/I
MMOCHECTBUI IeSITETLHOCTH;

KOOPJMHHUPOBATh M BBINOIHATH padOTy B YCIOBHUSIX pPEAJbHOIO, BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHHUEC HpI/I pGHIGHI/II/I JKN3HCHHBIX HpO6H€M.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE eHCTBHS:

BJIaACTh HABBIKAMHU y‘Ie6HO-I/ICCHe)IOBaTeJIBCKOI>'I 158 HpOGKTHOﬁ ACATCIIBHOCTH, HaBbIKaMH paspemeHI/m
npo0iieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOHCKY METOJOB PEUICHHUS MPaKTUYSCKUX
3aj1a4, HpI/IMeHeHI/IIO paanqux METOJ0B IIO3HAHUA,

UCIIOJIb30BaTh PA3JIMYHbBIE BUABI JACSITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
npeo6pazoBaHmo 158 HpI/IMeHeHI/IIO B y‘IC6HBIX CI/ITyaI_[I/ISIX, B TOM YHCIJIC HpI/I CO3JaHun y‘-Ie6HI)IX " COIUAJIBbHBIX
MPOEKTOB;

q)OpMI/IPOBaTB Hay‘—IHI)II;'I TUII MBIIIJICHUA, BJIaJCTh Hay‘-IHOI\/’I TepMHHOHOFHeﬁ, KJIFOUCBBIMU ITOHATUSIMHU U
METOJIaMHU;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Jaud B OOpa30BATEIIBHOW NEATEIHHOCTH U >KHU3HEHHBIX
CUTYaIUX;



BBISBIISITh IPUYMHHO-CJICICTBEHHbIE CBSI3M U AKTyaJM3UpOBaTh 3a/ady, BBIIBUTATh THIOTE3y €&
pelIeH s], HaXOAUTh apryMEHTHI JUIS J0Ka3aTeIbCTBAa CBOMX YTBEPXKIACHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHAJTM3UPOBATh TOJIYYEHHBIE B XOJE€ pCELICHMSA 3aJaud pe3yJabTaTbl, KPUTHYECKU OIICHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh  LIEJICHANPABJICHHBIH IOUCK IEepeHoca CpeacTB U cnoco0oB  JeiicTBUd B
po(hecCHOHATLHYIO CPEey;

YMETb MEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBBIE MJIEH, NTpeJlaraTb OPUrMHAIbHbIE TOAX0/Ibl U PELICHNUs, CTABUTh MPOOJIEMbI U 3a/1a4H,
JIOITYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pA3IMYHBIX HCTOYHHMKAX HHPOpMaUuu (TeKkcTe ydeOHOro mnocoOusi, Hay4yHO-
HOMYJISIPHOM JMTepaType, OMOJOTMYECKUX CJIOBapsAX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHere), ananu3upoBaTh HHPOPMAIUIO PA3THYHBIX BUJIOB U (HOPM IPEACTABICHUS, KPUTHIECKU OLEHUBATD
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynHupoBaTH 3ampoChl U MPUMEHATH PA3IUMYHBIE METOJBI IPU TOUCKE U OTOOpe OMOJIOrHMYECKOU
uHpopMaLnu, He0OXOAUMOM IS BBITIOJIHEHHSI yUeOHbIX 3a/ay;

npuobperarh OTIBIT WCIIOJIH30BAHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHBHOI'O HCIOJIb30BAHUS PA3JIMUHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MPEACTaBICHHS OHOJOTHYECKOW HWH(pOpMAIUU
(cxembl, TpaduKH, JUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

UCITIOJIb30BaTh HAYYHBIN SI3BIK B KA4eCTBE CpPEACTBAa MpH pabore ¢ OHOIOrmyecKor HH(pOpMaIHen:
OPUMEHATh XMMHUYECKHe, (U3MUeCKue M MaTeMaTHYeCKHe 3HAKM U CHMBOJIBI, (hopMyibl, aOOpeBuatypy,
HOMEHKJIATYpy, UCIIOJIb30BaTh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BJIAJCTh HaBbIKAMU pAaclO3HaBaHWs M 3alIUThl MHPOpPMALUU, HHPOPMALMOHHOM Oe30macHOCTH
JMYHOCTH.

OgJaleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU :

1) obmenmue:

OCYILECTBIISATh KOMMYHHKAIIMH BO BceX chepax *KU3HU, aKTUBHO y4acTBOBATh B JMAJIOTe MJIU JAUCKYCCUU
0 CyHIeCTBY OOCYXIaeMoi TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYXKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TpeiaraeMoi 3a1a4u, yYuThIBaTh MHTEPECHl U COTVIACOBAHHOCTH MO3UIMHA JPYTUX Y4aCTHUKOB
JTMaJIora WM TUCKYCCUHN);

pacrio3HaBaTh HeBepOaJbHble CpeACTBa OOLIEHMs, MOHUMAaTh 3HAYEHHWE COLMUAIBHBIX 3HAKOB,
IPENOCHIIOK BOZHUKHOBEHUS! KOH(DIMKTHBIX CUTYalluid, YMETh CMSATYaTh KOH(QIMKTHI U BECTH NIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aWMOJICHCTBHA, TOHUMATh HAMEPEHUS JPYTUX JIIOJEH,
NPOSIBJIATH YBOKHUTEIBHOE OTHOIIEHHE K coOeceHWKYy W B KOPPEKTHOH (opme (opMynupoBaTh CBOU
BO3PaXEHHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeIbHOCTD:

NOHMMAaTh M HCIIOJNB30BaTh MPEUMYIIECTBA KOMAHJHOM W WHAWBUIYAIBHOW pPabOTHI MPH PEUICHUU
O6uosornyeckoit mpoOaeMbl, 0O0CHOBBIBATE HEOOXOAUMOCTh MIPUMEHEHHS IPYNIOBBIX (HOPM B3aUMOJCHCTBUSA
IIpU pelIeHnr yuyeOHOH 3a1auu;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ Yy4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOTO 4YJIeHa KOJUICKTHBA,;

NPUHUMATh LEIH COBMECTHOM JAEATeNbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH JEHCTBHUA MO €&
JOCTIDKEHUIO: COCTABIIATH TUIAH NEHCTBHMN, pacHpeAesaTh pOJU C YUYETOM MHEHHH YYaCTHHKOB, OOCYXKIATh
pe3ybTaThl COBMECTHOM paboTHI;

OIICHWBATh KAueCTBO CBOETO BKJIAJa W KaXJOTO YYAaCTHHKA KOMaHABI B OOMMH pe3ynbTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;

npeJyiarath HOBBIE MPOEKTHI, OLIEHUBATh WICH C TIO3MIIMU HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIISITH TIO3UTUBHOE CTPATETHUECKOE TTOBEICHHE B PA3ITUYHBIX CHTYAIIUSX, IPOSBISITH TBOPUYECTBO
U BoOOpakeHHe, ObITh HHUIIMATUBHBIM.

OgJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH e CTBHSIMU:

1) camoopranu3anus:



UCIIOJIb30BaTh OMOIOTHYECKUE 3HAHUSA JJIS1 BBIABICHHUS TPOOJIEM U UX PELICHUS B KU3HEHHBIX U Y4eOHBIX
CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKMX 3HAHUN IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSX U
MOCTYINKAX 110 OTHOILIEHUIO K KUBOM NPUPOJAE, CBOEMY 3J0OPOBBIO U 3J0POBBIO OKPYKAIOILINX;

CaMOCTOSITENIbHO OCYUIECTBIISATh MO3HABATENIbHYIO JIE€ATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dopmynupoBaTh COOCTBEHHBIE 33/1a4H B 00pPa30BaTEIIbHON I TEIBHOCTH U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PEIIeHUs] MTPOOJIEMBI ¢ YYETOM HUMEIOLINXCSA PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U IIPEAIIOYTCHHUI;

JaBaTh OLEHKY HOBBIM CUTYALUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEICHHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW 3PYIUIMU B Pa3HbIX 001AaCTAX 3HAHUH,
MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATb COOTBETCTBUE
pPE3yNbTATOB LIEJISIM;

BIIQJICTh HABBIKAMH I[IO3HABATEIBHOW pe(IECKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIA U
MBICTTUTENIbHBIX MPOILIECCOB, UX PE3YIbTATOB M OCHOBAHHI, HUCIIOJIB30BAaTh MPUEMBI PEIIEKCHH ISl OLIEHKU
CUTYyalluH, BbIOOpa BEPHOI'O PELLICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE CeOs1 U APYrHX:

PUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € TTO3UIMH IPYTOro YeIOBeKa.

IHPEAMETHBLIE PE3YJIbTATHBI

[IpenmeTHbie pe3ynbTaThl ocBoeHust mporpaMmMmbl COO mo Guonoruu Ha 0a30BOM YPOBHE BKJIIOYAIOT
cnenuduyeckne g yueOHoro mnpeamera «buosorus» HaydHbIE 3HAHUS, YMEHHS U CHOCOOBI NEHCTBUN MO
OCBOGHUIO, UHTEPIPETAIIMH ¥ IPe0Opa30BaHUIO 3HAHUM, BUIBI ACSITEILHOCTHU 110 MOJYYEHUIO HOBOTO 3HAHUSA U
NPUMEHEHUIO 3HAHUI B Pa3jMYHbIX Y4YEOHBIX CUTYyallUsiX, a TaKK€ B PEAIbHBIX >KM3HEHHBIX CHUTYyalUsX,
CBsI3aHHBIX ¢ Ouosorueil. B mporpamMe npeaMeTHbie pe3yabTaThl IPeICTaBIEHbI IO ToaM 00yUeHHs.

[TpenMeTHbIE pe3yapTaThl OCBOEHUS yueOHoro npeameta «buonorusi» ¢ 10 knacce NOMKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTb 3HAHUH O MECTE U PO OMOJIOTUU B CUCTEME HayYHOT'O 3HaHUS €CTECTBEHHBIX HAYK,
B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUPAa U HAyYHOTO MHUPOBO33PEHHUS, O BKIIAJE
POCCHMCKMX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (DYHKIHMOHAIBHOM I'pPaMOTHOCTH
YyeJloBeKa JJIs PeleHus )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp)KaHUE OMOIOIMYECKMX TEPMUHOB U TMOHATHI: KU3Hb, KJIETKA, OpPraHH3M,
MeTabonn3M (0OMEH BEIIECTB U TPEBpallleHHE SHEPrHH), TOMEeocTa3 (camMoperyssiius), YypOBHEBas
OpraHM3alys KUBBIX CUCTEM, CAMOBOCIIPOU3BEIACHHUE (PENPOAYKIINS), HACIEACTBEHHOCTh, N3MEHUUBOCTbD, POCT
U pPa3BUTHE;

yMEHHUE u3jararb OHOJOrMYECKHe TEOpuH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHAs, LEHTpajbHas
JlorMa MOoJeKyasipHoi Ouonorun), 3akoHsl (I'. Mengens, T. Moprana, H. . BaBunosa) u yuenus (o meHTpax
MHOTrooOpasust U MpPOUCXOXKACHUS KyIbTypHBIX pacreHuii H. U. BaBuiioBa), omnpeaensTb TpaHMIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIIaJIeTh METOJIaMH HAYyYHOTO MO3HAHUA B OMOJIOrMU: HAOMIO/IEHHE U OMMCAaHUE KUBBIX CHCTEM,
IPOLIECCOB U ABJIEHUH, OpraHu3alvs U MPOBEJeHHE OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIABM)KEHHUE THIIOTE3bI,
BBISBJICHHE 3aBHCUMOCTH MEXAYy MCCICIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pPEe3yJbTaToB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHE JeJIaTh BHIBOJIBI HA OCHOBAaHUH MOJIYUYEHHBIX
pe3yJIbTaTOB;

YMEHHE BBIACIAThH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPUOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U MPEBPAILEHUS YHEPTUU B KIIETKE,
doTocuHTE3a, MIACTUYECKOTO U YHEPreTHUEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeW03a, OIUIOA0TBOPEHNUS,
Pa3sMHOXKEHUs, MHIUBHIyaJIbHOT'O Pa3BUTHUS OpraHu3Ma (OHTOreHe3);

yYMEHHE MPUMEHSATH MOJIy4YeHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTUYECKUX IMPOLIECCOB U SBIICHUH, A
OPUHATHS MPAKTUYECKUX PEIIEHWH B IMMOBCETHEBHOM JKM3HU C LENbI0 oOecredeHus Oe30MacHOCTH CBOETO



3I0pOBbSI U 3JI0POBbSI OKPY)KAIOLIUX JIOJEH, COOMIONEHUS HOPM TI'pPaMOTHOTO TMOBEACHHS B OKpPY’KaroLIeH
OPUPOIHON cpenie, TMOHMMaHUE HEOOXOJMMOCTH HCIIOJNB30BAHUS JOCTHKCHHA COBPEMEHHOW OHONOTHH H
OMOTEXHOJIOTHIA JJISl PAIlIOHAIBHOTO TTPUPOIOIOIB30BAHHUS;

YMEHHE peliaTh JJIEMEHTapHbIE TEHETHYECKHE 3a/Jadyil Ha MOHO- W JUTHOPUIHOE CKpEIIUBaHUE,
CIICTIJICHHOE HACIlIe/IOBaHHE, COCTaBISATh CXEMBbl MOHOTHOPHIHOTO CKPEHIMBAaHUS UISI  TPEICKa3aHUs
HaCJIeIOBaHMS TPU3HAKOB y OPTaHU3MOB,;

YMEHHUE BBINOJIHATh J1A0OpAaTOpPHBIE M MpaKTHYeCKHe paloThl, COONIONATh TMpaBWia Npu padoTe ¢
y4eOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIICHWBATh W WHTEPIPETHUPOBATh HH(DOpMAIUIO OHOJIOTHMYECKOTO COJCpIKaHUS,
BKJTIOYAIOIYI0 TICEBJIOHAyYHbIE 3HAHUSA M3 PA3JIMYHBIX MCTOYHHKOB (CpPEeACTBAa MaccoBOW HH(popMaiu,
HAYYHO-TIOMYJISIPHBIC MaTEePHaJIbl), STHYECKHE ACTICKThl COBPEMEHHBIX MCCIICAOBAHUH B OMOJIOTUHU, MEAMIINHE,
OHMOTEXHOJIOTHM;

YMEHHE CO03[aBaTh COOCTBEHHBbIE IUCHBMEHHBIE W YCTHBIE cOOOUIeHHs, 0000mas OHUOIOrHYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIB30BATh MOHSATHIHBIN ammapaT OUoJIOTHH.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUs yueOHOTro npeamera «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATH:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE M PO OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOT'O MHPOBO33PEHUS, O BKIIAJIC
POCCHICKHX U 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE Owoyornu, (QYHKIMOHAIBLHOW T'PaMOTHOCTH
YeioBeKa ISl PEIICHUs )KMU3HCHHBIX 32134,

YMEHHE PACKPBIBATh COACPXKAHWE OMOJOTHYCCKMX TCPMUHOB W TIOHATHUN: BUJI, TOMYJSIUs, TeHO(POH]I,
ABOJIIOIUS, JBUXKYIIHE CWIBI ((aKTOpbI) SBOJIOLUH, MPHUCIIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE,
IKOJIOTHYECKUE (PaKTOPHI, SKOCHCTEMA, TPOAYIICHTHI, KOHCYMEHTBI, PEIyLIEHTHI, IIeTIH MUTAHUs, SKOJIOTHYeCKast
nupamua, OuoreoneHos, ouocdepa;

YMEHHUE H3Jaratb OMOIornyeckue Teopur (IBomonnonHas teopus Y. JlapBuHa, CHHTETHUECKAsT TEOpHUs
9BOJIIOIUM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblmeBoro cxoictBa K. M. bapa, depemoBaHus TJIaBHBIX
HanpaBieHuil u myredd sBomonun A. H. CeBeprioBa, yaenus o 6uocdepe B. W. Bepnanckoro), onpenensitb
IPaHUIIBI KX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHUE BIIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOJIOJICHUE W ONHMCAHHE JKUBBIX CHCTEM,
IPOIIECCOB U SIBJICHUM, OpTraHU3aIUs U MPOBEICHUE OMOIOTMYECKOrO 3KCIIEPUMEHTA, BBIIBHXKCHHUE TUIIOTE3bI,
BBISIBIICHHE 3aBHCUMOCTH MEXAY HCCICIyeMbIMH BEIHMYMHAMH, OOBSICHEHHE IIOJNyYEHHBIX pPE3YJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITHI, TECOPHH M 3aKOHOB, YMCHHE JICJIaTh BBIBOJbI HA OCHOBAHUU MOJYYCHHBIX
pe3yIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OUOJOTMYECKUX OOBEKTOB: BUAOB, MOMYISIUH,
IPOJIYIIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OWOTEONEHO30B M HSKOCHCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIEJICTBEHHOW M3MEHYUBOCTH, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB,
JIEMCTBUSL DKOJOTHMUYECKUX (PaKTOPOB HA OPTaHM3MEBI, MEPEHOCA BEIIECTB M MOTOKA SHEPTHH B DKOCHUCTEMaX,
AHTPONIOTEHHBIX M3MEHEHUN B 9KOCHUCTEMaX CBOEW MECTHOCTH, KPYyroBOpPOTa BEIIECTB M OMOT€OXHMMHUYECKUX
LIUKJIOB B Onocdepe;

YMEHHE MPUMEHSThH MOJTy4YEeHHbIE 3HAHUS NIl O0BSCHEHUS! OMOJOTHYECKUX MPOIIECCOB U SIBICHUH, AJIS
NPUHATHS TPAKTHYECKUX PEIICHWH B IMMOBCETHEBHON JKM3HU C IENBI0 OOecriedeHnuss OE30MacHOCTH CBOETO
3JI0pOBbsI U 3JI0POBbSI OKPY)KAIOLIMX IO/, COOMIONEHUST HOPM TI'pPaMOTHOIO MOBEJACHHUS B OKpY’KarolIeH
NPUPOIHON cpefie, MOHMMaHWe HEOOXOAWMOCTH HCIIONB30BAHUS JOCTIKEHHH COBPEMEHHOW OMOJOTHH JUISA
paIoOHaIBHOTO MPUPOIOTIOTB30BAHUS;

YMEHHE pelIaTh >JIEMEHTapHble OHOJOTMYECKHE 3a/laud, COCTABISTh CXEMBI IEpeHOCa BEMIECTB WU
SHEPTUU B DKOocHcTeMax (I[eNH MUTaHuUs);

YMEHHE BBIMOJHATh Ja0OpaTOpHbIE M MpaKTHUYeCKue paldoThl, COONIOAATh MpaBWiia IMpH padore ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHE KPUTHYCCKH OIICHWBATh M WHTEPIPETHPOBATH WH(DOPMAIHMIO OHOJOTHYECKOTO COJCpIKAHUS,
BKIIIOUAIOIIYI0 TICEBJOHAYYHbIE 3HAHWUS W3 PA3JIMYHBIX HCTOYHUKOB (CpelcTBa MaccoBoi uHQopmaiuw,
HAYYHO-TIOMYJISIPHBIE MaTepHallbl), PACCMATPUBATh TII00ATBHBIE DKOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH,
(dbopMUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO MTO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIE COOOIICHHUS, 00001Ias OHOJOTUUYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHATHITHBIN anmapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThbI pecypesi
bu6nmoreka [IOK
1 buonorns kax nayxa 2 1 0.5 https://m.edso0.ru/7f41¢c292
bubnnoreka IIOK
2 JKuBbIEe CHCTEMBI M IX OpraHu3aIus 1 0 0 https://m.eds00.ru/7f41c292
. bubmuorexa [IOK
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 0 1 https://m.eds00.ru/7f41c292
bubnnoreka IIOK
4 JKusHenesaTenbHOCTh KIIETKA 6 1 0 https://m.eds00.ru/7f41c292
5 PasMHOkKEeHME M MHIMBUAYAIbHOE PA3BUTHE 5 0 1 bubnmnorexka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS U U3BMEHUYHUBOCTD 9 1 15 bu6nuoreka [IOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 5 0 0 bubmuotexa [JOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 33 3 4



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

11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATETBHBIE
padoThI padoThI pecypesI
bubmuoreka [JOK
. IBOIOIMOHHAT GuoNOrus ; . 1 https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 10 1 05 bubmuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opranusmbi 1 OKpyxaromias cpesa 4 0 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01ecTBa ¥ 9KOJIOTHIECKHAE CUCTEMBI 9 1 0 hitps://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
> Peseparioe Bpema 1 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 33 3 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos Jara DJlIeKTpoHHbIe U pPOBbIE
Nen/m Tema ypoka Beero Konrpoabnbie IIpakruueckue A — oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypcbl
buonorus B cucreme Hayk. MeTo bl
MI03HAHUS )KUBOM npuposl. [TpakTrueckas bubmmorexa [IOK
1 pabota Ne 1 «lcronb30BaHue pa3InIHBIX 1 0 0.5 06.09 https://m.edso0.ru/863e6122
METOJIOB IIPU U3yYCHUH OMOJIOTHUSCKUX https://m.edso0.ru/863e632a
O00BEKTOBY
bubmuorexa [JOK
2 BxomHast koHTposbHas paboTa 1 1 0 13.09 https://m.edso0.ru/863e6122
3 buonornueckue cuCTEMBI, IPOLIECCH U UX 1 0 0 20.09 bubnnorexa [JOK
H3yUYCHUE ' https://m.edso0.ru/863e6564
4 XUMUYECKui cocTaB KiIeTKH. Boma u 1 0 0 2709 bu6mmoreka [IOK
MUHEPAIbHBIE COJIH ' https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benxu. CocTaB u cTpoeHue 0enkoB 1 0 0 04.10 https://m.eds00.ru/863e6h72
®depMeHThl — OHOJIOTHYECKHE
6 A ) 0 05 1110  brOmoresallOK
' ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpuMepe aMHIIa3bl WK
KaTasasbl)»
bu6mmoreka [IOK
! YraeBozsl. JImns: . 0 0 18.10 https://m.edso0.ru/863e6870
bubmuorexa [JOK
8 Hyxneunosbie kucnotsl. AT® 1 0 0 25.10 https://m.eds00.ru/863e6d5¢
9 Hcropust 1 METObI U3YUEHHUS KIIETKU. 1 0 0 08.11 bubmuoreka [IOK
Krerounas Teopus ' https://m.eds00.ru/863e6e88
10 Krerka kak nenoctHas xuBasi cuicTeMa 1 0 0 15.11
11 CtpoeHune 3yKapuoTUYECKOM KIETKH. 1 0 0.5 22.11 bubnnoreka [JOK



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

JlaGopaTtopHas padota Ne 2 «/3yuenue
CTPOCHHMSI KJIIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB M OaKTEpUl 11O MUKPOCKOTIOM Ha
TOTOBBIX MUKPOIIpETNapaTax U UX OMHCAHUEC)

https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

bubmuoreka [JOK
12 OOMeH BelEeCTB WA META00IN3M 0 29.11 hitps://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dorocuHTE3. XEeMOCHHTE3 0 06.12 https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTUYecKuii 0OMeH 0 13.12 https://m.eds0o.ru/863e7aae
JKu3HEHHBIH UK KIIETKU. [lefieHre KISTKH.
5 l\/II{HTgs. Jlaboparopuas pabora Ne 3 0s 201 Bubmorexa LIOK
«HabmoaeHne MuTO3a B KJIIETKaX KOHYMKA . . hitps://m.edsoo.ru/863e7dcd
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOITpernaparax»
16 buocunres 6enka. Peakuus MaTpuaHOTO 0 2712 bubnnorexa [HJOK
CHHTE3a ' https://m.edsoo0.ru/863e796e
bu6mmoreka [JOK
17 Tpancsius — OuocuHTe3 6enka 0 10.01 https://m.eds00.ru/863e796¢
) bu6mmoreka [IOK
18 KonrtponbHas padota no teme: «Knetka» 0 17.01 https://m.eds00.ru/863e7540
HexkrneTounsie (hOpMBI )KU3HH — BHPYCHI bubmorexa [IOK
19 PoomLl aSMHomgHm OPIAHIEMOB PYCRL. 0 24.01 https://m.edso0.ru/863e81b6
PMPLP P https://m.edsoo.ru/863e831e
. bubnnoreka [JOK
20 Meiios 0 3101 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK.
21 OmnonorBopenue. JlabopaTtopuast pabora No 05 07.02 bubnuotexa [JOK
4 «/3yyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha ' ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEapaTax»
22 NnauBuayanbHOE pa3BUTHE OPraHU3MOB 0 14.02 bubmorexa HOK

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



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

23 ['enetnka — Hayka 0 HACJIEJACTBEHHOCTH U 1 0 21.02 bu6mmoreka [IOK
W3MEHYHUBOCTH ' https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. 1 0 28.02 bubnmoreka [JOK
MoHOTHOPUIHOE CKPEIIUBAHIE ' https://m.eds00.ru/863e8878
o5 JluruOpugHoe CKpeIuBaHue. 3aKoH 1 0 07.03 bu6mmoreka [IOK
HE3aBHCUMOTI'0 HACJICIOBaHUS PH3HAKOB ' https://m.edso0.ru/863e89a4
CuenieHHOE HaclleI0BaHKE MIPU3HAKOB.
16 e monompmoro n ) 05 1403 | Bubmorexa LIOK
' ' https://m.edso0.ru/863e8c60
JTUTUOPUIHOTO CKPELIUBAHUS Y APO30(PUIBI
Ha TOTOBBIX MHKPOIIPEIIapaTax
27 I'enetuka nomna. HacnegoBanue npu3Hakos, 1 0 21.03 bubnnorexa [HOK
CLIETJIEHHBIX C TIOJIOM ' https://m.edso0.ru/863e8c60
W3menuuBocth. HenaciaencreenHas
| Ao ikt pebon 106 | 05 ot Dimemea X
' ' https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, IOCTPOCHHUE BApUAIIMOHHOTO
psiia ¥ BapMallMOHHOW KPUBOW»
HacnencrBeHHass ”3AMEHUYHUBOCTb.
JlaboparopHast pabota Ne 7. «Ananu3 bubnnoreka [JOK
29 . 1 05 11.04 .
MyTanui y 1po30(uibl Ha FOTOBBIX https://m.edso0.ru/863e8efe
MHUKpOTpernaparax»»
bu6mmoreka [JOK
30 T'enernia seopeka 1 0 18.04 https://m.edsoo.ru/863e8d78
31 Wroroas kKoHTpOJIBHAS paboTa 1 0 25.04
32 Eggjg;g;: conormn EES?:ﬁEQf“’M ' 1 0 16.05 bubmorexa HOK
' https://m.edso0.ru/863e9214
’KUBOTHBIX.
33 buorexHonorus kak orpaciib Ipou3BOJCTBA. 1 0 23.05 ﬁggi?lﬁiazg?ﬁ%segﬂ 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 33 4



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

11 KJIACC

KoaudecTBO 9acoB

Jlara

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/m Tema YpoKka Beero K()HTp()ﬂ],HLIe HpaKanecKHe H3ydeHust OﬁpaSOBaTe.}Ibele
padoThI padoThI pecypcbl
DBOJIIOLMS U METOJIbI €€ u3yuenus. Mcropus bubnmoreka [JOK
1 . 1 0 0 06.09 .
pasBUTHS [IPEACTABICHHIA 00 3BOIOLUU https://m.edso0.ru/863ea20e
bu6mmoreka [IOK
2 BxopaHast koHTposbHas paboTa 1 1 0 13.09 https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpoososmions . 0 0 20.09 https://m.edso0.ru/863e9cle
[Tomymnsmus Kak dIeMEeHTapHAas eIUHUIA
4 BUJA 1 Borouu. Jlaboparopnas padota Ne 1 0 05 2709 bubnnoreka [JOK
1 «CpaBHeHHE BUJIOB 110 ' ' https://m.eds00.ru/863e99c6
MOP(}OTOrHUECKOMY KPUTEPHIO)
5 JIBmokymiue cuibl (37eMeHTapHbIe (pakToph) 1 0 0 04.10 bubnnoreka [JOK
3BOJIIOLIUH ' https://m.edso0.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBennslit 0TOOp U €10 GopMbI 1 0 0 11.10 https://m.eds00.ru/863e9ed0
Pe3ynbTath! 3BoOIOINN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas padora Ne 1 0 05 18.10 bubnuoreka [IOK
2 «Onucanue NpUcocoOICHHOCTH ' ' https://m.edso0.ru/863e9fde
opranusma 1 €€ OTHOCHUTEIFHOTO
XapakTepar»
bu6mmorexa [IOK
8 HamnpaBnenus u nytu Makpo3BOJIIOLMHI 1 0 0 25.10 https://m.eds00.ru/863e9cle
9 HeoOpaTumocTs 3BoOINHN 1 0 0 08.11
10 Hcropus xu3HN Ha 3emile 1 METOABI €€ 1 0 0 1511
W3YYCHHUS
11 I'unoTe3bl NPOUCXO0KAEHNS )KU3HHU Ha 3eMIIe 1 0 0 22.11 bubmmorexa [IOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

bu6mmoreka [IOK

12 nepuoiamMm 0 29.11 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOIIH PACTUTEILHOTO
13 1 KUBOTHOTO Mupa. [IpakTrdeckas padora 05 06.12 bubmuorexa [JOK
Ne 1 «M3ydeHne MCKOIIaeMBIX OCTAaTKOB ' ' https://m.edsoo.ru/863ea8bc
pPacTeHMii U KUBOTHBIX B KOJUIEKIIHAX )
bu6mmoreka [IOK
14 CoBpemeHHas cucTteMa OpraHu4eckoro Mupa 0 13.12 https://m.eds0o.ru/863ea48e
bubmuorexa [JOK
15 DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3) 0 20.12 https://m.eds0o.ru/863eac2c
bubmuorexa [JOK
16 JIBrokyme cuitbl ((hakTOphl) aHTPOIIOTEHE3a 0 27.12 hitps://m.eds0o.ru/863ead44
17 OCHOBHBIE CTaINU 3BOJIOINH YeJIOBEKA 0 10.01
YenoBedeckue pachl U NPUPOHBIE bubnnoreka [JOK
18 0 17.01 )
aJJalTalluy 9eJI0BeKa https://m.edso0.ru/863eaea2
KonTponbhas padoTa no teme:
19 «B0O3HUKHOBEHWE U PA3BUTHE KU3HHU HA 0 24.01
3emie
20 DKOJIOTHUs KaK HayKa 0 31.01
21 Cpensl 00uTaHUs U YKOJIOTHYECKHE 0 07.02 bubnuotexa [JOK
(baxTOopEI ' https://m.edsoo.ru/863eafec
AoGuotudeckue daxktopsl. JJabopaTtopHas
pabota Ne 3. «Mopddomnoruueckue
29 0COOEHHOCTH PAaCTeHHH U3 pa3HbIX MECT 05 14.02 bubnnoreka [JOK
obutanusy. JlaboparopHas padota Ne 4. ' ' https://m.edso0.ru/863eb10e
«BnustHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubmuorexa [JOK
23 Buoruyeckue pakropsi 0 21.02 https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
24 nonynsiun. [Tpaktuyeckas padora Ne 2 0.5 28.02

«IToacY€T MIOTHOCTH MOMYJISILIUI PA3HBIX



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
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

BHUI0B paCTeHHﬁ>)

bu6mmoreka [IOK
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 1 0 07.03 https://m.eds0o.ru/863eb46a
bubmuoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 0 14.03 https://m.eds0o.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNIN YIKOCUCTEMBI.
N bubnmoreka [JOK
27 Dxonornueckue nupamuabl. CBoiicTBa 1 0 21.03 https://m.eds00.ru/863eb5fa
skocucteM. Cykieccust
28 [TpupoiHbIE SKOCUCTEMBI 1 0 04.04
29 AHTpPOIIOTreHHbIE IKOCUCTEMBI 1 0 11.04
30 buocdepa — riobdanpHas 3KocHCcTEMA 1 0 18.04 bubnuorexa [JOK
3emun ' https://m.edsoo.ru/863ebb5e
bubmuorexa [JOK
31 HroroBasi koHTpoIbHAs paboTa 1 0 25.04 hitps://m.eds00.ru/863ebd16
30 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 16.05
onocdepsl
3 Cocymecrsosumme rpuponstn ) 0 2305 ~ bubmorera LIOK
' https://m.edsoo.ru/863ebale
Yel0BE4eCTBa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 25



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

[Taceunuk B.B., «JIunus xxu3znn», uz-so «lIpocsemenney, 2023 r.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

[Taceunuk B.B., «JIunus xxu3znn», uz-Bo «lIpocsemenney, 2023 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubaunoreka I{OK https://m.edsoo.ru
infourok.ru

nsportal.ru
fipi.ru



https://m.edsoo.ru/
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