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MHNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OHOIOTHM TEOPETHUYECKYIO OCHOBY Uil ONPEACTICHUS MOAXOAO0B K
(hopMHpOBaHUIO cosepKaHusl ydeOHoro npeamMeTa «bronorus» coctaBuin: KOHIeENTyajdbHble nojoxenuss ®I'OC
COO o0 B3auMOOOYCIIOBIEHHOCTH IIeNel, COAepKaHWA, pPE3yJIbTaTOB OOy4deHHWs W TpeOOBaHWA K YpPOBHIO
MMOTOTOBKM BBIITYCKHUKOB, TOJOXKEHHAS 00 OOMMX MesIX W NPUHIUINAX, XapaKTEepHU3YIONINX COBPEMEHHOE
COCTOSIHME CUCTEMBI Cpe/iHero obmiero odpazoBanus B Poccuiickoit @enepaium, a TakKe MOJIOKESHUS O CTICU(HKE
Omonorun, e€ 3HAYeHWH B TTO3HAHWH JKUBOH MPHUPOJIBI U 00ECIIEYSHUH CYIIIECTBOBAHUS YEIOBEUYECKOTO OOIIECTBa.
CornacHO Ha3BaHHBIM TIOJIOKEHHSIM, OTIPE/IeTICHBI OCHOBHBIE (DYHKIIMM TPOTPAMMEI 110 OWOJIOTHH U €€ CTPYKTYpa.

[IporpamMa mo Ouonoruu AaéT MpeacTaBieHHE O LEJsX, 00 OOmIel cTparernu oOy4YeHHWs, BOCITUTAHUS H
pa3BuTHs 00ydYaloUIMXcsl CpeAcTBaMu yueOHoro mpenmera «buonorus», ompenenser o0s3aTeNbHOE MPEeAMETHOE
coJiep)KaHUe, ero CTPYKTYpY, paclpejieleHre MO pas3felaM W TeMaM, PEKOMEHAYeMYIO IOCIeI0BaTeIbHOCTD
H3ydeHHs ydeOHOro Marepuaja ¢ Y4YETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3EH, JIOTHKH
00pa3oBaTeIbHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromuxcsl.

B mnporpamme 1O OHOJOTHH TaKKe YYHTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM JTMYHOCTHBIM,
METamnpeMETHBIM H TpEeIMETHBIM pe3yibTaTaM oO0y4YeHHss B (OPMHPOBAHHM OCHOBHBIX BHUJIOB Yy4YeOHO-
MO3HABATENLHON JIEATENLHOCTH/yueOHBIX JICHCTBUI OOydYalomMXCcs MO0 OCBOCHUIO COJEpIKaHUsI OMOJIOrMYECKOro
o0pa3oBaHUsI.

B mporpamme mo 6monorum (10-11 ximaccel, 6a30BbIi YPOBEHB) peaNM30BaH MPUHITUIT TPEEMCTBEHHOCTH B
M3y4YCHUU OMOJIOTHH, OJIaroapsi 4eMy B HEll MPOCMAaTPUBACTCS HAPABJICHHOCTD HAa PAa3BUTHE 3HAHWM, CBSI3aHHBIX
C q)OpMI/IpOBaHI/ICM €CTCCTBCHHO-HAYYHOI'0O MUPOBO33PCHUA, IEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJIOTHYCCKOI'O
MBIIIICHAS, TIPEICTABICHUN O 37J0POBOM 00pa3e KU3HU U OepeKHBIM OTHOIICHHEM K OKPYIKAIOIMIeW MPUPOTHOM
cpene. [loaromy Hapsy ¢ u3ydeHrneM oOIIeONOIOTHYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHHH JKUBBIX CHCTEM
pa3HOTrO paHTa W CYHIHOCTH OCHOBHBIX TPOTEKAIOIIMX B HUX IPOIECCOB B MpOrpamMme MO OHOJOTHU YACICHO
BHUMaHHUE UCTIOIH30BAHUIO ITOYYCHHBIX 3HAHNWN B MTOBCEIHEBHOM JKU3HM ISl PEIICHUS TIPUKIATHBIX 3334, B TOM
gucie: TPOPWIAKTUKA HACIEJACTBEHHBIX 3a00JIEBaHMI YeIOBEKa, MEINKO-TEHETHYECKOTO KOHCYJIbTHPOBAHUS,
000CHOBaHUS IKOJIOTUYECKU 1eJIecO00Pa3HOro MOBEICHHS B OKPYXKAIOLIEH TMPUPOTHON Cpeze, aHallu3a BIUSHUS
XO3SMCTBEHHON ACATCIIBHOCTH YCJIOBCKAa Ha COCTOSAHUE MNMPUPOAHBIX W HCKYCCTBEHHBIX 3KOCUCTEM. Ycunenne
BHUMAaHUS K TPUKJIAJHON HAINPABJICHHOCTH y4eOHOro IpenMera «bBHOJOTHsy MPOAMKTOBAHO HEOOXOINMOCTHIO
oOecriedeHus] YCIOBUM JUIsl PEIIeHUs OJTHOW W3 aKTyalbHBIX 3a/1a4 IIKOJHHOTO OMOJOrMYecKOro 0Opa3oBaHUs,
KOTOpask pernoaraeT GopMUpOBaHUE Y 00YYAIONIMXCS CIIOCOOHOCTH a/IallTHPOBATHCS K M3MEHEHHUSIM JIMHAMUYHO
Pa3BHUBAOIIETOCSI COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpemHero oOmero oOpazoBaHUs 3aHMMaeT BaxxHoe MecTo. OHa oOecriednBaeT
(dhopMupoBaHUe y 00YyYarOIIUXCs MPEJICTABICHUH O HAy4YHOH KapTHHE MUpA, pacIIUpsieT W 0000INaeT 3HAHUS O
YKUBOW TIPUpOJIE, €€ OTIMYUTEIHHBIX TPU3HAKaX — YPOBHEBOW OpPraHU3aIlUU M BOJFOIHMH, CO3AaET yCIOBHS JUIS:
MMO3HAHMs 3aKOHOB XHBOW MPHPOJIBL, (hopMUpOBaHUS (HYHKIIMOHAIBHON TPaMOTHOCTH, HAaBBIKOB 37I0POBOTO M
Oe3omacHOro o0pasza JKW3HHM, SKOJIOTHYECKOTO MBIIUICHHS, [EHHOCTHOI'O OTHOIICHUS K JKUBOH MpUpOJAE U
YeIOBEKY.

Bonpimoe 3HaueHre OMONOTHST UMEET TaKXKe JUIs PEIIeHUs BOCITUTATENFHBIX W Pa3BUBAIOINIUX 3a7ad CPETHErO
oOmiero oOpa3oBaHMs, COIMAIU3AlMU OOydJammuxcs. V3ydeHue Ouonorud o0CCIeUUBACT YCIOBHS IS
Q)OpMHpOBaHI/ISI HWHTCIUICKTYAJIbHBIX, KOMMYHHUKAIIMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX HaBBIKOB, 3CTETHYECKON
KYJBTYpBbI, CIIOCOOCTBYET HMHTErpallid OWOJOTMYECKMX 3HAHMW C TPEACTaBICHUSAMH U3 APYTHX Y4eOHBIX
MPEJMETOB, B YaCTHOCTH, (U3UKH, XUMUH U reorpaduu. HazBaHHBIE MOJOXKEHHUS O MpeJHA3HAYCHUH Yy4EOHOTO
npeamera «bUONOTHS» COCTABUIIM OCHOBY JUISL OINpECNCHUs] TIOAXOJIOB K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro
coJIep KaHusl, IPEACTABICHHOT0 B [TPOrpaMMe 110 OHOJIOTHH.

OtOop conepxaHusi yueOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE OCYLIECTBIEH C HO3MLUH
KYJIbTYpOCOOOPA3HOTO IMOJIX0/Ia, B COOTBETCTBUH C KOTOPHIM OOYYAIONINECs JIOJDKHBI OCBOMTH 3HAHUS M YMEHHUS,
3HaUMMbIe Ui (OpMUpOBaHUS OOIIEH KyJIbTYpbl, ONPEACISIONE aJeKBAaTHOE IIOBEJICHHE 4YeJOBeKa B
OKpy’Karollell IpuUpoIHON cpefe, BOCTpeOOBaHHBIE B IOBCEJHEBHOM JKM3HU M NPAKTHYECKOH AESATEIbHOCTH.
Ocoboe MecTo B 3TOH cHCTEME 3HAHWN 3aHUMAIOT JJIEMEHTHI COACP)KaHMSA, KOTOPbIE CIyXaT OCHOBOW IS
(opMupoOBaHUS TIPENCTAaBICHWNH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa © IIEHHOCTHBIX
OpPHEHTALMAX JTMYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3alUU OHOJIOTHIECKOr0 00pa30BaHMsI.

CTpyKTypHpOBaHHE COJCp)KaHUs YUeOHOTO MaTepHaja B IporpaMMe Mo OMOJIOrMH OCYLIECTBICHO ¢ YYETOM
MPUOPUTETHOTO 3HAYCHHUS 3HAHMKA 00 OTJIHWYHMTEIBHBIX OCOOCHHOCTSX JKHUBOM IPHPOMBI, O €€ YPOBHEBOM
OpraHM3alliy U DBOJIONUH. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro mpemmeTra «bruomorusy BbIAETEHBI
CIICAYIOIINE COJepKaTeNbHble JTUHUU: «buojorus kak Hayka. MeToapl Hay4dHOro mo3HaHHs», «KieTka kak
Omostornueckas cuctemMay, «Opranu3M Kak Omojiorndeckas cuctemay, «CucreMa U MHOT00Opa3ne OpraHuIecKOTO
MUPa», « IBONIOIHS KUBOU MPUPOBD», « IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTIY.

Henp wusydenust ydyeOHoro mnpeamera «buomorus;» Ha 0a30BOM YpOBHE — OBJIAJACHHE OOYYaIOLUIMMUCS
3HAaHUSIMU O CTPYKTYPHO-(YHKIHMOHAILHON OpraHU3aliy KHUBBIX CUCTEM Pa3HOTO paHTa U MpuoOpeTeHHe yMEHUH



UCIIONIb30BaTh ATU 3HAHWS ISl TPAMOTHBIX ACHCTBUI B OTHOIICHUH OOBEKTOB JKUBOW TMPHPOABI U PEIICHUS
Pa3IUYHBIX KU3HEHHBIX ITPOOIEM.

JlocTkeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE oOecrednBaeTCs
pelIeHrEM CIIeTyIONINX 3a/1a4:

OCBOGHHME OOydJarOmMMHUCS CHCTEMBl 3HAaHMH O OWOJOTMYECKMX TEOpUAX, YUCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAIINX OCHOBOH 1151 YOPMHUPOBAHUS IPEICTABICHUH O €CTECTBEHHO-
HAyYHOM KapTUHE MHUpa, O METOJaX HAy4YHOrO IO3HAHHs, CTPOCHHH, MHOTOOOpPa3UH M OCOOCHHOCTSX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPraHMU3AINH, BEIJAIONIINXCS OTKPBITHAX U COBPEMEHHBIX NCCIIEIOBAHUAX B OMOJIOTHY;

¢dopMupoBaHre y OOYYarOIIMXCS MO3HABATENBHBIX, MHTEIUIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npolecce aHalk3a JaHHBIX O IyTSAX Pa3BUTHS B OMOJIOTMHM HAay4YHBIX B3IJISJIOB, MICH M MOJIXOJOB K H3YYCHUIO
’KHMBBIX CUCTEM Pa3HOTO YPOBHS OpraHH3aIIH;

CTQHOBJICHHE Y OOydarommxcs oOIeH KyJabTyphl, (YHKIHMOHAIGHONW TPAaMOTHOCTH, pAa3BUTHE YMEHHH
OOBSCHATh W OLICHHBATh SIBJICHUS OKPYXKAIOLIEr0O MHpa >KUBOW IMPUPOIBl HAa OCHOBAaHMM 3HAHWW M OIIBITA,
MOJTYYSHHBIX NIPU U3yYCHUH OUOJIOTHH;

¢dopMupoBanre y 0Oy4alOMUXCS yMEHHWH WDIIOCTPUPOBATh 3HAYCHHE OWOJOTMYECKHX 3HAHWUA B
NPaKTHYECKOW  NEATeNbHOCTH  4YeJNOBEKa, Pa3BUTHM  COBPEMEHHBIX ~ MEAMIMHCKUX  TEXHOJIOTMH U
arpoOMOTEXHOJIOTHIA;

BOCIITUTAaHHUEC Y6C)K,I[éHHOCTI/I B BO3MOKHOCTH TIO3HAHUSI YEJIOBEKOM >KHUBOM IMpUpOabI, HCO6XO,HI/IMOCTI/I
OepeXKHOTO OTHOLICHUS K Hel, COOIII0ICHNS STHYECKUX HOPM ITPHU TIPOBEICHUN OHOJIOTHIECKUX HCCIIeIOBAHNH;

OCO3HAaHUE IIEHHOCTH OWOJIOTHYECKUX 3HAHWW JJIS TOBBIIICHUS YPOBHS SKOJOTMYECKOW KyJNbTYphI, IS
(hopMUPOBaHUS HAYYHOT'O MHUPOBO33PEHUS;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUW M YMEHHI B TIOBCEAHEBHOMN JKM3HU ISl OIEHKHU TIOCIICJICTBHIA CBOCH
JEATEITLHOCTH 110 OTHOIICHHIO K OKPY’KAIOIeH cpene, COOCTBEHHOMY 3/I0pOBBIO, 000CHOBaHHE M COOJTIOICHHE Mep
npo(UIaKTUKHU 3a00JICBaHUT.

B cucreme cpemmero obmero oOpasoBanusi «buomorus», u3ydaemas Ha 0a30BOM YpPOBHE, SIBISETCS
00sI3aTeNIbHBIM y4EOHBIM MPEIMETOM, BXOAAINIMM B COCTaB MpeAMeTHOH obOnacth «EcTecTBeHHO-HaydHBIE
[PEAMETBD.

st m3ydyenust 6uonornu Ha 0a30BOM YpOBHE cpeqHero oOmiero oOpa3zoBaHusi OoTBoAUTCs 68 uacoB: B 10
kimacce — 34 gaca (1 gac B Henenmio), B 11 kmacce — 34 gyaca (1 4ac B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorust kak Hayka.

buonorust xax Hayka. CBs3b OHMONIOTHM C OOIIECTBEHHBIMH, TEXHHUYECKHIMH W JPYTHMH €CTECTBEHHBIMH
Haykamu, (pumocodueil, ITUKOH, SCTETUKOW U TpaBoM. Ponb Gmosnorum B (hOpMHUPOBAaHUH COBPEMEHHOUN HAyYHOU
KapTUHbBI MUpa. CucTeMa OMOJIOTUYECKUX HaYK.

MeTto/pI TTO3HAHUS KUBOW TPUPOJBI (HAONIOIEHUE, YKCIIEPUMEHT, OTFCAaHNe, U3MEpPEHHe, KIacCU(UKAIS,
MOJICIMPOBAHHUE, CTATUCTHYECKAsT 00padOTKa TaHHBIX ).

JdemoHcTpanmu:

Hoptpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuip! 1 cxeMbl: «MeToABl TO3HAHUS KUBOH TIPUPOIBI».

JlabopaTopHble M MPpaKTHYeCKHe PadOTHhI:

[MpakTnueckass paborta Ne 1. «lcmonb30BaHuEe pa3iuYHBIX METOJOB MPH HW3YyYECHUH OHMOJIOTHYSCKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbI M HX OPraHU3aNMsA.
XKusble cucrembl (OMOcHMCTEMBI) Kak MpeaMmeT u3ydeHus Ouonorud. OTIMYUE JKUBBIX CHCTEM OT
HEOPraHUYECKON NPUPOIbI.
CpoiicTBa OMOCHCTEM W HMX pa3HOOOpasue. YPOBHU OpraHu3alid OMOCHUCTEM: MOJICKYJISIPHBIN, KICTOUHBIH,
TKaHEBbIH, OpraHM3MEHHBIH, TOMYJISIIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTreOIIeHOTUYECKHIT), OMOCHEPHBIN.
JdemoHcTpanum:
Tabauue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «YPOBHU OPraHU3aLMH )KUBOU MPUPOIBD».
O6opynoBanue: Monenb Moekynsl JTHK.

Tema 3. Xumuveckuii cOCTaB M CTPOCHHUE KJIETKH.

XHUMHMYECKUM COCTaB KIETKM. XHMHUYECKHE 3JIEMEHTBI: MAKPOAIEMEHTHI, MHKPOMIEMEHTHl. Bona u
MUHEpPaJbHbIE BEIIECTBA.

@OyHKIMM BOJIbI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [loanepkanue ocMOTHYECKOro OanaHca.

Benxu. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHMMble M 3aMeHUMBIE
AMHHOKHUCIIOTBl. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPHI O€JIKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpUYHAS,
TPETUYHAs U YeTBEPTHUYHAsI CTPYKTYpa). XUMHUUecKue cBoiicTBa OenkoB. buonornueckue GyHKImun OEnKoB.

@DepmeHThl — Ounosorudeckue KartanuzaTopbl. CrpoeHue (epMeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas
cnenuduanocts. Kopepmentsl. Buramunbl. OTinnuust pepMEeHTOB 0T HEOPTaHUYECKUX KaTallu3aTOpPOB.

YrneBoabl: MOHOcaxapwibl (TJIOKO3a, prOo3a W JIe30KCcHpuOo3a), nucaxapuiabl (caxaposa, JaKkTo3a) H
noJicaxapuibl (Kpaxmai, TIIMKOTeH, LeJlIi0io3a). bruonornueckue GyHKUNM yIriaeBoaoB.

Jlumuppr:  tpurnmnepuabl,  Gocdommnuael,  crepowabl.  [mapoduiabHO-rHIPOdOOHBIE  CBOMCTBA.
Buonornueckue ¢pynknuu nunuaos. CpaBHEHHE YTIIEBOIOB, OSIKOB U JINMUJIOB KAK HCTOYHUKOB YHEPTHH.

Hyxneunosele kucnors: JIHK m PHK. Hyxieotnasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT. CTpoeHne
¢ynknuu IHK. Crpoenne u ¢pynkunn PHK. Buast PHK. AT®: ctpoenue n GpyHKIHH.

HuTonorust — Hayka o kjerke. KneTodnas Teopusi — mpumep B3auMOJCHCTBUS Hjed U (aKTOB B HAyYHOM
MO3HaHUM. MeTObI N3yUeHUs! KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmmMe NpU3HAKK KIETOK: 3aMKHYTas HapykHas MemOpaHa,
monekyibl JJHK xak reneTudeckuit anmapar, CucTemMa CHHTe3a Oerka.

Tunsl KIETOK: dyKapuoTHYecKas U npokapuorndeckas. OcOOEHHOCTH CTPOCHHS MPOKAPUOTUIECKON KIETKH.
Knerounas crenka Oakrepuil. CTpoeHHEe 3yKapHOTHIECKOH KieTKH. OCHOBHBIC OTJINYHS PACTUTEIBHOM, )KUBOTHOM
Y TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIIETOYHAs CTEHKA, TIIMKOKAIWMKC, WX (yHKuuu. [lnazmatuueckast
MeMmOpaHa, e€ cBoicTBa u QyHKuuH. LlnTomnasma n e€ opranonasl. OnHomemOpanHbie opranous! kinetku: J11C,
anmapat ["osbxu, mu3ocomsl. [1oyaBTOHOMHBIE OpraHOWB! KJIETKHA: MUTOXOHJIPHH, Tutactusl. [Ipoucxoxnenue
MUTOXOHIAPUNA W TacTui. Bunmel minactun. HememOpaHHBIE OpraHOMIBI KIETKH: pUOOCOMBI, KIIETOYHBIA IIEHTP,
LIEHTPUOJIN, PECHUYKH, )KT'yTUKH. DYHKIIMN OPraHOMI0B KJIETKH. BKItoueHus.

SAnpo — peryasTopHbld 1eHTp KieTku. CTpoeHue sapa: saepHas o000J0YKa, KaphoIula3Ma, XPOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElIECTB B KIIETKE.

JdeMoHcTpanmu:

Hoptpertsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc,
P. ®panxnun, K. M. Bbap.

Jnarpammsbl: «Pacnipenenenne XuMH4eCKHUX JIEMEHTOB B HEXKHUBOH Mpupoe», «Pacrpenenenne XuMUIeckux
9JIEMEHTOB B KUBOU MTPUPOJIEN.



Tabmuupt n cxembl: «llepuoguueckas Tabnua XUMHYECKUX 3JEMEHTOBY», «CTpOECHHE MOJICKYJBI BOJBD»,
«buocunTe3 Oenkay, «CtpoeHHe MOJEKYIbl Oenka», «CtpoeHue depmentay, «HyknenmHoBble KUCIOTHL JIHKY,
«Ctpoenne mosekynbl ATD», «CTpoeHne 2yKapuoTHIeCKOH KIeTkn», « CTpoeHHe )KUBOTHOM KIeTKn», «CTpoeHHe
pacTuTenbHON KiIeTKn», «CTpoeHHe NPOKAPHOTHYECKON KieTkn», «CTpoeHue siapa KISTKH», «YTICBOABY,
«JInnuaey.

OO6opynoBaHue: CBETOBOM  MHKPOCKOI, OO0OpyZOBaHWE ISl TPOBENEHUS HAONIONCHUH, W3MEpEeHHId,
9KCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEepUAIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

Jlaboparopnas padota Ne 1. «/3yueHne KaTaTUTHIECKON aKTUBHOCTH (hEPMEHTOB (Ha MpUMepe aMUIa3bl WiIH
KaTasasbl)y.

JlaboparopHast pabota Ne2. «M3ydeHWe CTpOCHHsI KIETOK PpACTEHHWH, >KUBOTHBIX W OakTepuil moj
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUECH.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTs, WK METa0OIU3M. ACCUMUIISIINS (TJIACTHUECKUI 0OMEH) U TUCCUMMIIALUS (9HEPTeTUUCCKUH
o0MEH) — JIBe CTOpPOHBI €IMHOr0 Impouecca meradbonusma. Poib 3aKOHOB COXpaHEHHs BEILIECTB U 3HEPrUM B
MIOHUMaHUU MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(MHBIA W reTepoTpodHbld. Ponb ¢epMeHTOB B 0OMEHE BEIIECTB MU
MPEBPAILEHUN DHEPTUH B KIIETKE.

@®orocunTe3. CBeroBas W TemHOBas (hazbl ¢orocuHTe3a. Peaknmu ¢dorocuaTe3a. DPPEKTHBHOCTH
¢dorocunTesa. 3Hauenne HoTocHHTE3a ISl )KU3HU Ha 3emuie. BiusiHue ycinoBuii cpesibl Ha POTOCHHTE3 U CIIOCOOBI
MOBBIIIEHUS] €T0 POAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3NPYIoIIne OakTepuu. 3HaueHHEe XeMOCHHTEe3a JUTsl )KU3HU Ha 3eMIe.

OHepretuueckuii oOMeH B KieTke. PacuienseHue BelecTB, BBIACICHHE M aKKyMYJHUPOBAHHUE 3HEPIHU B
KJIETKe. DTallbl SHEpreTudeckoro oomeHa. Inmkomus. Bpoxenwe m ero Buusl. KuciopomHoe okuciieHue, WM
kieTouHoe aprxanne. OxucnutensHoe hocopunupoBanue. DPPEeKTUBHOCTH IHEPTETHISCKOTO OOMEHa.

Peaknmu matpuaHoro cuHTe3a. | 'enernueckas napopmarms u JJHK. Peanuzarus renerndeckoit nHpopmarim
B Kkierke. I'eHeTrmueckuil koja M ero cpoifctBa. Tpanckpumuus — Matpuunblii cunte3 PHK. Tpancmsamms —
OounocuHTe3 Oenka. Dtarbl Tpancisuuu. Koauposanue aMuHOKHCIOT. Ponk ppbocom B OnocuHTe3e Oernka.

Hexnerounsle ¢opmsbl sxu3nu — Bupychl. Mcropust otkpeitust Bupycos (. WM. MBanosckuit). OcoGeHHOCTH
CTPOCHUSI W JKU3HEHHOTO IMKJIa BHPYcoB. bakrtepuodaru. bBome3Hum pacTteHWid, >XKMBOTHBIX M YEJIOBEKa,

BBI3bIBaEMble BUpycaMu. Bupyc wnmmynonedunmrta uenoBeka (BUY) — BozOyamrtens CIIMla. OOpartnas
TPAHCKPHIIIHS, peBepTa3a u uHTerpasa. [IpouinakTuka pacpocTpaHeHNs] BUPYCHBIX 3a00JICBaHUH.
JdemoHcTpanum:

optpertsr: H. K. Konwiios, J. Y. MBanosckuii, K. A. Tumups3es.

Tabmumner u cxembl: «Turbl muTanus», «Merabomm3m», «MHUTOXOHAPHSIY, «JHEPTeTHUECKUH OOMEeH,
«Xnopomnact», «Porocunres», «Crpoenne JIHK», «Crpoenne u ¢yHkunonupoBanue reHa», «Cunre3 Oenkay,
«[enernueckuii  kom», «Bupyce», «bakrepuodarm», «CrtpoeHne W sku3HeHHbIM 1nukia Bupyca CIIU/a,
OakTepuodaray, «Perukarms JJHK».

O6opynoBanue: moaenu-amminkaun «Yasoeane JIHK u Tpanckpunmms», «buocuaTe3 Oenka», «CtpoeHune
KJIETKI», MoJieNb cTpyKTypsl JTHK.

Tema 5. Pa3mHoxkeHHe 1 HHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1MKI, WM SKU3HEHHBIA LUK KieTkd. MHTepdaza m mwutos. Ilpomeccw, mporekaromue B
uHTepdaze. Permkanus — peaknus marpuanoro cunareda JJHK. Crtpoenne xpomocom. XpoMOcoMHBIH Habop —
KapuoTuIl. JIMTUTOMIHBIM W TaIUIOWAHBIM XPOMOCOMHBIE Ha0Ophl. Xpomatuisl. LluTonornyeckne OCHOBBI
Pa3MHOKEHUS U HHAUBUIYaJIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenne xierkn — murto3. Craamm muto3a. IIpomecchkl, mMpoucxXopsimye Ha pPa3HBIX CTAAUSIX MHTO3A.
buonornuecknii CMbICII MUTO3A.

[Iporpammupyemast THOEIb KJIETKH — aIloITO3.

@DopMbI pa3MHOXKEHHUST OPraHU3MOB: Oecroyoe 1 MojoBoe. Buabl Oecrnonoro pa3MHOKEHUS: AeJIeHUEe Ha/IBOE,
MOYKOBAHUE OJIHO- M MHOT'OKIIETOYHBIX, CHOPOOOpa3OBaHME, BETeTATUBHOE pa3sMHOXEHHe. M ckyccTBeHHOE
KJIOHMPOBAHHE OPTaHNU3MOB, €T0 3HAUEHUE IS CEJIEKIINN.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIOIOTO.

Metios. Craguu Meiio3a. [Iporieccsl, mponucXoaaiue Ha cTaauax Meiosa. IloBempenne XpoMocoM B Meio3e.
Kpoccunrosep. buosnornyeckuii cMbICI 1 3HaYE€HHUE Meio3a.

['ameTorene3 — mporecc 0Opa30BaHUSI TIOJNOBBIX KIETOK Yy KMUBOTHBIX. [l0JIOBBIE >Kelle3bl: CEMEHHUKH H
stmaHukd. OOpa3oBaHUEe W Pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CIIepMAaTO30H I, SHIICKICTKA) — CIIepMAaTOreHe3 U
oBoreHe3. OCOOEHHOCTH CTPOCHHUS SHLEKIIETOK U criepmMaro3ouaoB. Omionorsopenue. IlapreHorenes.

WnpuBuayansHOe pa3BuTHE (OHTOreHE3). DMOpHOHAIBLHOE pa3BUTHE (AIMOpHOTeHe3). DTarbl YMOPHOHATIBHOTO
Pa3BUTHS y TO3BOHOYHBIX XKHBOTHBIX: APOOJICHHE, TAacTpyJsilus, opraHoreHe3. [locramOproHaabHOE pa3BHUTHE.



Tumel MOCTAIMOPUOHATIBHOTO Pa3BUTHS: MpsIMOE, HempsiMoe (JMYMHOYHOE). BrnmsHMe cpenbl Ha pas3BHTHE
OpPTraHu3MOoB, PAKTOPBI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Pocrt u pa3Butue pacrenuil. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMEHU, CTaIUU PA3BUTHUSL.

JdemoHcTpanmu:

Tabmumer 1 cxembl: «DOpMBI  Pa3MHOXKEHHSI OpPTaHU3MOBY», «/[BOIfHOE OIMIIOMOTBOpPEHHE Yy IIBETKOBBIX
pacreHuit», «BereratmBHOEe pPa3MHOKCHHE pacTeHHI», «JlemeHne kiaeTku Oaktepuit», «CTpPOCHHE ITOJIOBBIX
KIETOK», «CTpoeHue xpomocombly, «Knetounsnii mukiny, «Pemmukanus JJTHK», «Mutosy, «Meito3y», «IIpsmoe u
HEMpsIMOe pa3BUTHEY, «] aMeToreHe3 y MISKOMHUTAIONINX 1 YeoBekay, « OCHOBHBIE CTaIMH OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOI, MHKpompemnapatsl  «CriepMaTo30uabl  MIIEKONUTAIOMIeTo», <« Slimexnerka
MIIeKonuTaromero», «Kapruokunes B KieTKax Kopellka JyKa», MarHUTHas MoJeib-anruiukanus «JlemeHue
kieTkny, mojienb JIHK, Moaens MetadasHol XpOMOCOMBI.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlaboparopHas pabora Ne 3. «HaOnrojmeHue MuTO3a B KIETKaX KOHYHMKA KOPEIIKAa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax».

Jlaboparopnas padora Ne 4. «M3ydeHne CTpOSHHS MTOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpETapaTaxy.

Tema 6. HacjiencTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. VIcTOpUS pa3BUTHS T€HETHKH. POJIb IUTONOrMM U SMOPUOJIOTHU B CTAHOBJICHUU
TeHeTHKH. Bkiam poccuicknXx W 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHUKH. MeToipl TeHETHKH
(ruOpUIOIOTMUECKUH, [UTOTCHETHUSCKUH, MOJICKYJIIPHO-TeHeTHYCeCKHi). OCHOBHBIC TEHETHYCCKUEC TTOHSITHSL.
I'eneTndeckast CHMBOJIMKA, UCTIONB3yEMasi B CXeMaX CKPEITUBAHUH.

3aKOHOMEPHOCTH HaClleZIOBaHUS MPU3HAKOB, ycTaHOBIeHHBIE . Menaenem. MoHOTHOpHUIHOE CKpEIUBaHHE.
3aKoH ennHOo00pasns THOPUIOB MepBOro mokoyeHus. [IpaBuno nomMuHIpOBaHMA. 3aKOH paCHICTUICHHUS PU3HAKOB.
I'unoresa uncrorsl ramert. [1ojIHOE U HEMOJIHOE JOMUHUPOBAHUE.

JurnbpuaHoe ckpenuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBaHWs NMPU3HAKOB. lluToreHeTHueckne OCHOBBI
TUTAOPUTHOTO CKpEIMBaHus. AHATU3UPYIOIee CKpeniBanue. Vcrnoip30BaHNe aHATU3UPYIOIIETO CKPEIHBAHUS
JUTSI OTIPE/ICIICHUS] TEHOTHUIIA OCOOU.

CuemieHHoe HacienoBaHue mpuszHakoB. Pabora T. Moprana mo CHEIJICHHOMY HACJICIOBAHUIO TEHOB.
Hapyuienue cuensieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHasl TEOpHUsl HACIIEJICTBEHHOCTH. | €eHETHUECKHUE KaPThI.

I'enetnka moma. XpoMOCOMHOE OMpEEiIeHUE Moja. AYyTOCOMBI M TIOJOBBIE XPOMOCOMEI. ['oMOTaMeTHbIE U
reTeporamMeTHble opraHu3Mbl. HacnenoBanue npru3HaKoB, CLEIIICHHBIX € OJIOM.

M3menunBocTh. Buabsl HM3MEHUMBOCTH: HEHACIEICTBEHHAas M HaciencTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHOW M3MEHYMBOCTH. XapaKTepUCTUKA MOJU(PUKAIIMOHHON M3MEHYMBOCTH. BapualmOHHBIA psii U
BapuauuoHHas kpubas. Hopma peakiuu npusHaka. KolnyecTBEHHbIE U KaUE€CTBEHHBIE MPU3HAKKM W MX HOpMa
peaknuu. CBoWicTBa MOAU(PUKAITIOHHOW W3MEHYHBOCTH.

HacnencrBennasi, uian reHOTUITHYECKAs, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTh. Melo3 U MOI0BOI
MPOLIECC — OCHOBAa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTallMOHHAsE M3MEHYMBOCTh. Kitaccudukaiuss MyTariuii:
TeHHBIE, XPOMOCOMHBIC, TeHOMHbIe. Yacrora © TpUYWHBI MyTanuid. MyTareHHele (akTOphl. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HaclieIcCTBEHHON n3MenunBocty H. M. BaBunoga.

Bresineprast HacIeACTBEHHOCTh U N3MEHUNBOCTb.

l'enetuka uyenoBeka. Kapuotun dyenoBeka. OCHOBHbIE METOAbl TEHETHKU YEIOBEKA: T'€HEANOTHMYECKUM,
OJIM3HEIOBBIN, IMUTOTEHETHUYECKUH, OMOXUMHUYECKUH, MOJICKYJIsIpHO-TeHeTHndecknii. COBpPEMEHHOE OTpe/eicHIe
FEHOTHIIA: TOJHOT€HOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM uwucie ¢ nomoulpto [II[P-ananusza.
HacnenctBennsie 3a00eBaHMs Y€I0BEKA: TeHHBIE 00JI€3HU, OOJIC3HN ¢ HACIEICTBEHHON MIPEIPaCcIONOKEHHOCTHIO,
xpomMocoMmHble Oonie3Hn. CoMaTH4ecKre U reHepaTuBHbIe MyTaluu. CTBOJIOBbIC KIETKU. [IpUHIMIIEI 310pOBOTO
o0Opa3a JKM3HM, JAMATHOCTUKH, NUPOPWIAKTUKH M JICUCHHUS TEHETHUYECKHUX OoJie3HeH. MeauKo-reHeTHIECKOe
KOHCYJIbTHPOBAaHWE. 3HAUYCHHE MEIUIIMHCKONW TEHETUKH B TIPEIOTBPAIICHUU W JICUCHUW TEHETHICCKUX
3a00JICBaHUI YeIOBEKA.

JdeMoHcTpanmnu:

Hoptpetst: I'. Mennens, T.Mopran, I ge @puz, C. C.UYerBepuxko, H. B. Tumodees-PecoBckmii, H.
. BaBuiios.

Tabnumpel  u  cxembl: KMOHOTHOPHUIHOE CKPEIIUBAaHWE W €ro LUTOTCHETHYEeCKass OCHOBa», «3aKoH
pacCIIeTUICHHsI W €ro IUTOTCHETHYECKas OCHOBa», «3aKOH YHCTOTHI TraMeT», «JIurnOpumHOe CKpeITMBaHHUCY,
«lluTomornyeckre OCHOBHI AWTHOPHIHOTO CKpEIMBAaHUSIY), «Meio3y, «B3amMoaeicTBue auieIbHBIX TECHOBY,
«"eHeTnyeckue KapThl PaCTCHUM, KUBOTHBIX U YelIOBeKa», «I'eHeTuka mojay, «3aKOHOMEPHOCTH HaclleOBaHUs,
CICIUICHHOI'O ¢ MoJIoM», «KapuoTHIbl YeaoBeKa M JKMBOTHBIX», «Buabl uaMeH4YnBOCTH», «MoaudukaiuoHHas
M3MEHUYHMBOCTEY, «HacmenoBanue pesyc-pakropay, «I eHeTHKa Tpynn KpoBm», «MyTaIllmoOHHASI H3MEHIHUBOCTD.




O0opyaoBaHue: MOJICIU-ANIUTUKAIUN  «MOHOTHOPHIHOE CKpeliuBanue», «HemomHoe TOMHHHUpOBaHUEY,
«JlurnbpumHoe ckpemmBanuey», «Ilepekpéct xpomMocom», MUKPOCKOT M MHKporpenapar «Jlpo3odmma» (HopMma,
MyTanuu (OPMbI KPBLIILEB H OKPACKH Tena), repoapuii «['opox moceBHON.

JlabopaTopHble M MPpaKTHYeCKHe PadOTHI:

Jlaboparopras pabora Ne 5. «M3ydenue pe3yiapbTaToB MOHOTHOPHIHOTO M JUTHOPHUIHOTO CKPEIIUBAHUS Yy
Jpo30(UITBI Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlaboparopHast pabdota Ne 6. «M3yueHne MoauduKaMOHHONH HM3MEHYMBOCTH, MOCTPOCHUE BapHUALIOHHOTO
pslla U BapualMOHHON KPUBOW».

Jlaboparopnas padora Ne 7. «AHaIM3 MyTaIii y Ipo30(HIIEl Ha TOTOBBIX MUKPOIIpETIapaTaxy.

[Ipaktnueckas padora Ne 2. «CocTaBieHue U aHAIHU3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cejiekiusi oprann3moB. OCHOBbI OMOTEXHOJIOT M.

Cenexuus Kak HayKa U Ipoliecc. 3apoXKAeHne celleKnu 1 JoMectukanus. Yuenue H. V. BasunoBa o nentpax
MPOUCXOXKICHUSI © MHOT000Pa3us KyJIbTYPHBIX pacTeHuid. LIeHTpBl MporcXokIeHHs TOMAIHUX KUBOTHBIX. COpT,
IOpOJia, IITaMM.

CoBpeMeHHBIE METOJBI CeNEeKIMH. MacCOBBIA W HWHIWBUAYAIbHBIH OTOOPHI B CENEKIIMH PACTCHHHA U
KUBOTHBIX. OlleHKa dKCTepbepa. bim3kopoicTBeHHOE cKpelnBanue — HHOpuanHT. Yncrast muaus. CkpenBanme
YUCTBIX JInHUH. ['eteposuc, wim rubpuaHas cwia. HepojacTBeHHOe ckpemnyBaHue — ayTOpunuHr. OtnanéHHas
ruOpuauzanns u e€ ycnexu. McKyccTBEHHBIN MyTareHe3 M IHOJy4EHHE MOJIMIUIONAOB. JIOCTHKEHUS CENeKLUH
pacTeHHH, JKUBOTHBIX U MUKPOOPTaHU3MOB.

BuoTtexHoIOrMS KaK OTpaciib MPOU3BOACTBA. [ eHHAss MHXKEHEpHUs. DTaribl co3ianust pekomOuHanTaoi JIHK u
TPAHCTEHHBIX opraHu3MoB. Kietounas umkenepusa. KneTodnsle KyJlbTypbl. MHUKpPOKIOHAIBHOE DPA3MHOXKEHHE
pacteHuii. KiioHUpOBaHHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKUE U
stryeckue npooneMsl. MO — reneTrnyeckn MOU(PHUIMPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpannu:

Hoprpersl: H. U. Basunos, Y. B. Muuypus, I'. J[. Kapneuenko, M. ®. BaHoB.

Tabnuiel u cxembl: kKapTta «L{eHTpBI TPOUCXOKIACHUS ¥ MHOT000pa3usi KyJbTYPHBIX pacTeHHit», «Ilopos
JOMAIIIHUX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «Oraanénnas rudpuansanus», «PadoTel akagemruka M.
@. BanoBa», «llomumionaus», «OObexTbl OnoTexHOJIOTMM», «KileTOuHbIe KyIbTYpbl U KJIOHHPOBAHHEY,
«KoHcTpyupoBanue 1 nepeHoc reHOB, XPOMOCOM.

OO6opy/loBaHue: MYyJISDKA TIOA0B M KOPHEIUIONOB JAMKHX (JOPM U KYJIBTYpHBIX COPTOB PacTeHUH, repOapuii
«CenbCKOX03CTBEHHBIE PACTEHUSY.

JlaGopaTopHble U IPaKTHYeCKUEe PadOThI:

Oxkckypeusi «OCHOBHbIE METOABI M JOCTHD)KEHHUS CENEeKIIMM PAcTeHWH W IKUBOTHBIX (HAa CENEKIHOHHYIO
CTaHLMIO, IUIEMEHHYIO (epMy, COPTOUCIBITATENbHBI Y4YacTOK, B TEIUIMYHOE XO35HCTBO, J1abopaTopuio
arpoyHHBEPCUTETA MM HAYYHOTO LIEHTPA).




11 KUIACC

Tema 1. IBoJIIOLIMOHHAS OHOJIOTHS.

[Ipeanochuiky BO3ZHUKHOBEHHSI 3BOJIIOLUOHHON TEOpUHU. DBOJIOIMOHHAS TeOpusi U e€ MecTo B OMOJIOrHH.
Brnusinue 5BONIOLMOHHON TEOPHH Ha pa3BUTHE OUOJIOTHU U JPYTUX HAYK.

CBumertenbcTBa  JBONIONMH.  llaleoHTONOTHYECKHE:  MOCIIEAOBATENBHOCTh  TMOSIBICHHS  BUAOB B
MaJEOHTOJIOTHYECKOH JIETOMUCH, TTepexoaHbie (hopMbl. broreorpadudeckne: cxoacTBO U paznnune dayH u Giaop
MaTEPHKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W Pa3IMdusl SMOPHOHOB pPa3HBIX BHIIOB ITO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMHUYECKHE: TOMOJIOTWYHBIC, AaHAJIOTHYHbIe, pPYIUMEHTApHbIE OpraHbl, aTaBU3MBL. MOJEKyIsIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJICACTBEHHOCTH W OCHOBHBIX METa0OJMYECKMX IyTed y Bcex
OpTaHU3MOB.

OpomoriionHas Teopust Y. Jlapsuna. IIpeamochuikd BOZHUKHOBEHHS JapBUHU3MA. JIBIKYIIHWE CHIIBI
9BOJIIONMK BUIOB 1O JlapBuHY (M30BITOYHOE Pa3MHOKEHHE TPH OTPAaHUUYEHHOCTH PECYpCOB, HEONpeaenEéHHast
HW3MEHYUBOCTh, OOpb0a 3a CyILIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopust 3Boronun (CTD) 1 e€ OCHOBHBIE TIOJIOKECHHUS.

MuxkposBosmonus. [lomynsius kak eIMHNIA BUIa U SBOTIOIHH.

JBwkymre cuibl ((pakropsl) 3BONIONMU BUAOB B Ipupojae. MyTalMOHHBIA Hpolecc W KOMOMHATHUBHAS
W3MEHYUBOCTh. [lomynsuoHHbIe BOHBI U JApeid reHoB. M30msmust 1 MUTpaIys.

EcTectBenHsIi 0TOOp — HampaBISAIONIHA (haKTOp IBOTIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoONeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Boionuu. [IpuMmepsl mpucmocoOieHuid Yy OpraHu3MOB.
ApomMop}o3bl 1 UAKOATATITAIIIH.

Bun u BumooOpazoBanme. Kpurepum Buma. OcHOBHBIE (OPMBI BHI000pa3zoBaHUs: reorpaduyueckoe,
IKOJIOTHYECKOE.

MaKpOBBOHIOHI/IH. (DOpMI)I OBOJIFOIINN: @HHGTH‘ICCK&H, JUBEPreéHTHasd, KOHBCPICHTHAs, IapauICIbHasd.
HeoOpatumocTs 3BOITIONINN.

[IponcxoxneHne OT HeCHeNHMaTu3upPOBaHHBIX TpeakoB. lIporpeccupyromias crenuanu3anus. AJanTHBHAS
panuanms.

JdemoHcTpauuu:

Hoprpertst: K. Jlunnel, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ©. Mromnep,
A. H. Ceseprios.

Tabaumpl 1 cxembl: «Pa3BuTHEe OpPraHMYEcKOro Mupa Ha 3emiie», «3apOAbIIIN MO3BOHOYHBIX KHUBOTHBIX,
«ApxeonTepukcy, «DopMmbl 00ppOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIM 0TOOp», «MHOroobpasue CoOpToB
pactenmii», «MHOroOOpasue TOpojJ  KHUBOTHBIX»,  «[lomymsmum», «MyTanmoHHass  W3MEHYHUBOCTHY,
«Apomopdosby, «Uauoamanramuny, «OOmas aereHepanus», «JIBmxkyiue cuibl sBosonuuy, «Kapra-cxema
Mapmpyra mytemectBus Y. [lapsunay, «bopsba 3a cymectBoBaHue», «IIpHCIIOCOONIEHHOCTE OpPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3zoBaHmne», « IKOJIOTHUECKOE BUI000pA30BAHHEY.

O6opy/toBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPACKH, HAOOD TIOJOB M CEMSH, KOJICKIIHS
«[TpuMepbI 3aIUTHBIX TPUCTIOCOOJICHHUH Y )KUBOTHBIXY», MOJiellb «OCHOBHBIC HAMPaBIICHHS YBOJIIOIUI», 00bEMHAS
Mojienb «CTpOeHHUE TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

Buoreorpaduueckast kapra mupa, Koyuieknus «DopMbl COXpAaHHOCTH UCKOIMAEMBIX )KUBOTHBIX M PaCTECHHI»,
Mozenb anmumkanus  «llepekpéct xpomocom», BiaxHble npenapartbl «Pa3zBurne Hacekomoro», «Pas3sutue
JIATYIIKWY, MUKponpernapar «/[pozoduina» (Hopma, MyTanuu (OpMbI KPbIIBEB M OKPACKH TEJIA).

JlabopaTopHble M MPpaKTHYeCKHe Pa0OTHI:

JlaGopartopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OJIOTHUECCKOMY KPUTEPHION.

JlabopaTtopnas padota Ne 2. «Onucanue nIprCcIocoOJIEHHOCTH OpraHn3Ma B €€ OTHOCUTEIFHOTO XapaKkTepay.

Tema 2. Bo3HnKkHOBeHHEe U pa3BUTHE KU3HU HA 3eM.ie.

JloHayuHbIe TIPENCTaBIEHUS O 3apOXKJIEHUM KU3HU. HaydHble TMIIOTE3hl BOSHHUKHOBEHHUS JKM3HHM Ha 3emile:
abuoreHe3 M maHCHEPMUs. XUMHYECKas OJBOJIONMSA. AOHOTCHHBIH CHHTE3 OpraHMYeCKUX BEIECTB U3
HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE TMOATBEPXKACHHE XUMHUYECKOH sBomtounu. HavanbHbele  3Tarsl
6uonoruueckoit sBomonuu. ['mmoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
MpOTOKJIETKH. [lepBble KiIeTKN 1 UX 3BOIONMSL. POPMHUPOBAHHE OCHOBHBIX TPYIII )KUBBIX OPIraHU3MOB.

PazButue xu3uum Ha 3emiie mo 3pam u nepuopaMm. Kartapxel. Apxeiickas U NPOTEPO30MCKas HPHL.
[Taneo3oiickas 3pa u e€¢ MepHOAbl: KeMOPUHCKHA, OPIOBUKCKHH, CHTYPHUHCKUN, NEBOHCKHUH, KaMEHHOYTOIBHBIMN,
TEPMCKHUM.

Mes3o3oiickas apa 1 €€ IeproAbl: TPUACOBBIN, IOPCKUIN, METIOBOM.

Kaiinozolickas spa 1 e€ nepuo/bl: majeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucThKa KIMMaTra W TEOJOTMYECKUX TporeccoB. OCHOBHBIE ATaIbl DBOJIONUH PACTHUTEIHHOTO U
KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHU M KHUBOTHBIX. llosiBIeHUe, pacuBeT M BBIMHpAHHE TPYII JKUBBIX
OpTraHHU3MOB.



Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe »dBOOUMH. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI
OpTaHU3MOB.

OBomonysl 4enoBeKka. AHTPOIOJIOTUS Kak Hayka. Pa3BUTHE NpeCTaBIEHUN O MPOMCXOXKIACHMU YeJIOBEKa.
MeTtoap! u3yueHus: antpornoreHesa. Cxo/CTBa U Pa3InyMsl YeJOBEKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHUE
YeJIOBEKa.

JBwxymme cuisl (dakTopsl) aHTpomorenesa. HacmencTBeHHAas W3MEHUYMBOCTb W €CTECTBEHHBIH OTOOP.
OOuiecTBeHHbIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OcHOBHbIE CTagMM W BETBU OHBOJIOLMM 4YEJOBEKa: aBcTpajonuTeky, YenoBexk ywmenbidi, Yenosek
npsaMoxofsamui, YenoBek HeanxaepTanbckuii, YenoBek pa3zymHbld. Haxogku HCKONAeMbIX OCTAaTKOB, BPEMs
CYLIECTBOBaHUsI, 00JIaCTh PacpoCTpaHeH st, 00bEM rOJIOBHOTO MO3ra, 00pa3 KH3HHU, Opy sl

UYenoeueckue pacbl. OCHOBHbIE OOJBIIKE pachl: €BpoIeonaHas (eBpasuiicKas), HErpo-aBCTpalOUIHAsS
(’xBaTOpHWanbHass), MOHTOJOWIHAS (a3MATCKO-aMepHUKaHCKas). YepTel MPHUCIIOCOOIEHHOCTH IIPEICTaBUTEICH
YeJI0BEUYECKHX pac K YCIOBUAM CyllecTBOBaHUsS. EquHcTBO uenoBeueckux pac. Kpuruka pacuszma.

JdemoHcTpanmu:

Hoptpetsr: @. Pemu, JI. Iactep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y. dapBuH.

Tabmumer  u cxembl: «BosaukHoBeHnne CoiiHEYHOH cuCTeMbl», «Pa3BUTHE OpPTraHUYEecKOro MHpay,
«PacturenbHas kierka», «KuBortHas kierka», «lIpokapumorumueckass kietka», «CoBpeMeHHass cuctema
OpraHuyuecKkoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHUS YeJOBEKa M YEIOBEKOOOPAa3HBIX 00E3bSIH,
«OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKUX HAXOJIOK MIPEAKOB COBPEMEHHOTO 4YeJOoBeKay, «lpeBHeliine mroamy,
«/lpeBHue moau», «IlepBble COBpeMEHHBIE JIFOAW», «HelloBeYeCKHe pachy.

Ob6opynoBanue: Mmynspkn — «llpoucxokaenne  4emoBeka»  (OIOCTBI  aBCTPANIONMTEKA, MHUTEKAHTPOIIA,
HeaHJepTaibla, KPOMaHbOHIIA), CICIKNA WM M300paKeHUs] KAMEHHBIX OpPYIUil MEepBOOBITHOrO 4YeaoBeKa (KaMHU-
YOITephl, pydnia, ckpebiia), TeOXpOHOJOTHYecKas TaOiuIa, KOIUIEKIUsS «DOpMBI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble U IPpaKTHYeCKUe PadoOThI:

[IpaxTnuaeckas padora Ne 1. «/3yueHne nCKOMaeMbIX OCTaTKOB PACTEHHUH 1 JKHBOTHBIX B KOJUIEKIIHSIX).

OKcKypcusi «DBOJIONMS OPraHMYECKOTo MHpa Ha 3emie» (B €CTeCTBEHHO-HAay4YHBIH WM KpaeBeauecKui
My3ei).

Tema 3. OpranusmMbl U OKpPY:KAaOUIas cpeaa.

OKoJIOTHs Kak HayKa. 3a/laq¥ ¥ pa3/ieisl SKOIOTUH. MeTo bl SKOJIOTMYECKUX HCCIeI0BaHUH. DKOIOTHYecKoe
MHPOBO33pEHHE COBPEMEHHOT0 YeIIOBEKa.

Cpenpl 00WTaHUST OPTAaHU3MOB: BOJIHAS, HA36MHO-BO3/TyIITHAS, [IOYBEHHAS, BHY TPUOPTaHIU3MEHHAS.

Okosoruueckue Qaktopsl. Kiaccudukanus skojoruueckux (HakTopoB: aOMOTHUYECKHE, OHOTHYECKHE U
aHTpOTOTeHHbIe. J[elicTBHE SKOJIOTHIeCKUX (PAKTOPOB HA OPTaHU3MBIL.

AbGuorudeckre GakTopbl: CBET, TeMIepaTypa, BiakHocTh. Doronepuoausm. [Ipucrnocodnenns opraHu3mMoB K
JeicTBUIO abnoTHYeCKUX (pakTopoB. Bronornyecknue puTMsl.

buornyeckne dakropsl. Buasl OMoTHUECKUX B3aMMOICHCTBHIA: KOHKYPEHIIHSI, XHITHUYECTBO, CHMOMO3 H €ro
(dhopmel. [Tapa3zuTtusm, Koomnepaius, MyTyalu3M, KOMMEHCAITU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HaueHHe OWOTMYECKHMX B3aWMOJICHCTBHM /Il CYIIECTBOBAHMS OPTaHW3MOB B TPUPOJTHBIX
co001IIeCcTBaXx.

OKOJIOTMYeCKNe XapaKTepUCTUKU MOMyssiiii. OCHOBHBIE MTOKA3aTEIH MOMYJISLNN: YUCIEHHOCTb, INIOTHOCTb,
POKIAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUTpALUs. /IMHAMHKA YUCIIEHHOCTH MOMYJISUH U €€ peryJIsius.

JdemoHcTpauuu:

Hoprpetst: A. I'ymbonbar, K. @. Pynbe, O. I'ekkens.

Tabauuel u cxembl: kapTa «lIpuponnsie 30861 3eMun», «Cpeasl 0OUTaHUST OPraHU3MOBY, «DOTONEPUOANZMY,
«JTonyssiiumy, «3aKOHOMEPHOCTH POCTA YMCICHHOCTH MOMYJISLUKA HHPY30pUU-TYPelibKkiy, «[TuieBbie nemnumy.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaGopatopnas padora Ne 3. «Mopdonoruueckre 0coOOCHHOCTH PACTEHUH U3 PAa3HBIX MECT OOUTAHUS.

JlaGoparopnas padora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaxtrueckas padora Ne 2. «IToacuéT MIOTHOCTH MOIMYJISAIIMA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01iecTBa U IKOJIOTHUECKHE CUCTEMBI.

Coo0r111ecTBO OpraHu3MoB — OuoIeHO3. CTPYKTYphl OHMOIICHO3a: BHJIOBAs, IPOCTPAHCTBCHHAS, TpodHUecKas
(mumreBast). Buabl-noMuHaHTel. CBS3HW B OHOIICHO3E.

DKoJoruuecKkue cucteMbl (3Kocuctembl). [loHsTHE 00 SKOCHUcTeMe W OuoreoneHose. DyHKIMOHATHHBIC
KOMITOHEHTBI DKOCHUCTEMBI: TPOJYIEHThI, KOHCYMEHTBI, PEeIyleHThl. KpyroBopoT BeIeCTB M TIOTOK JHEPTHU B
skocucteme. Tpoduueckue (NMUIIEBBIE) YPOBHU dKOocUCTeMBI. [lumieBbie 1ienn W ceTH. OCHOBHBIC TOKa3aTeln
AKOCHCTEMBI: OnoMacca, MpoyKITHsl. DKOJOTHISCKHUE TUPAMUJIBL: TIPOIYKIIUU, YUCICHHOCTH, Onomaccel. CBOICTBa
9KOCHCTEM: YCTOMUNBOCTb, CAMOPETYJISIH, pa3Butue. Cykieccusl.



[IpuponHblie 5KOCHCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO MJIN IIHPOKOIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIC JKOCHCTEMBI. ATPOIKOCHUCTEMBL. Y POOIKOCHUCTEMBI. bHolormueckoe W XO3SHCTBEHHOE
3HA4YEHHUE arpPOIKOCHUCTEM U YPOOIKOCUCTEM.

Buopaznoobpaszue kak akrop ycroidunBoctu s3kocucteM. CoxpaHeHHEe OHMOIOTHYECKOro pazHooOpasus Ha
3emie.

VYuenne B. U. Bepranckoro o 6mocdepe. ['panuiisl, coctaB u cTpykTypa 6uochepsl. JKuBoe BEmecTBO U ero
¢ynkuuu. Ocobennoctu Ouocepsl Kak r1odaNbHON IKOCUCTEMBL. JJuHaMuueckoe paBHOBecHe 1 0OpaTHast CBS3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTeOXUMUYECKHE IUKIBI JIEMEHTOB (yriepo/ia, a30Ta). 30HATBHOCTh OHOC(EpHI.
OcHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Omocdepe 3emiin. AHTPOINOTeHHbIE U3MEHEHUsI B Onocdepe. [modanbHble 3KOIOrHYecKre
MPOOIIEMBI.

CocymecTBoBanue NpUpoabsl M denoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpas3us KaKk OCHOBA YCTOHYMBOCTH
ounocdepsl. OcHOBa PAaLMOHAIBLHOTO YNPaBICHHUS MPUPOAHBIMU PECypcaMy M HMX HCIONb30BaHue. JlocTmkeHus
OMOJIOTUH 1 OXpaHa IPUPOIBL.

JdemoHcTpanum:

Hoptpetsr: A. [Ix. Tencnn, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuiet u cxemsl: «lIIumieBbie nenmny», «bronenos: coctaB u cTpyKTypay, «lIpupoausie coodmectBay, «Lenn
NUTaHus», «JKojJorndeckas nupamuia», «buocdepa m uvenoBex», «DkocucTeMa INUPOKOIMCTBEHHOTO Jiecay,
«2KocucTeMa XBOMHOTO Jeca», «brnoreno3 BogoéMay, «ArporeHos», «lIpuMepHbie aHTPONIOreHHbIE BO3IEHCTBUS
Ha IpUpOAy», «BaxHellllne HMCTOYHMKHU 3arpsi3HEHUs BO3JlyXa M TI'PYHTOBBIX BOa», «llouBa — BakHeWInas
cocTaBisitomas ouocdepnr», «DakTopsl nerpaganun nousy, «llapHukoBeiil 3¢ dexT?, «PaKTOPbl PAAMOAKTUBHOTO
3arpsizHeHus Onocheps», «O0mmast cTpykrypa ouocdepsr», «Pacnpoctpanenne xu3Hu B 6nochepe», «O30HOBBII
sKkpan ouocheps», «Kpyropopot yriepoaa B 6uochepe», «KpyroBopot azora B mpupoze».

O06opynoBaHue: MoJeNb-anmunKanus « Tumudaele OuoneHO3bl», repOapuil «PacTuTenbHBIE COOOIIEeCTBaAY,
komekuu «buonenosy, «Bpeantenn BaXHEHIINX CENbCKOXO3SIMCTBEHHBIX KYJbTYp», repOapuu M KOJUIEKLUH
pacTeHMi W JKMBOTHBIX, MPUHAJJIEKAIME K Pa3HbIM 3KOJIOIMYECKHUM Tpylmnam ofHoro Buaa, KpacHas kHura
Poccuiickoii denepaiinu, n300paxeHuss OXpaHsIeMbIX BUI0B PACTEHUIN U KUBOTHBIX.




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOTU HA BA30OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHUSA IpeaMmeTa «bHONOTHS» BBIIECIEHBI  CIEAYIOIINE
COCTABIISIIOIINE: OCO3HaHWE OOYyJYaroIMMHCA POCCHUMCKON TpaKAaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOINpPENCJICHUI0, HalMyhe MOTHBALUU K OOYYEHHIO OHOJIOTHH,
LICJICHANPABICHHOE DPA3BUTUE BHYTPEHHUX YOEXKAEHMH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH W
HUCTOPUYECKHUX TPAAULUN pPa3BUTUSL OHOJIOTMYECKOTO 3HAHMS, TOTOBHOCTb M CIOCOOHOCTH OOYYarOLIMXCS
PYKOBOJICTBOBAaTbCSl B CBOEH JAESITEIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAaMH, MPHUCYIIHMU CHCTEME
OMOJIOTHYECKOr0 00pa30BaHusl, HATMUUE IKOJIOTMYECKOTO MPABOCO3HAHNUS, CIOCOOHOCTH CTaBUTh LENU U CTPOHUTH
JKU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buomorus;y mgocTUraroTcs B EAWHCTBE YYeOHOH U
BOCIIUTATENbHON JEATENbHOCTH B COOTBETCTBUM C TPAJAWLMOHHBIMM POCCHHCKMMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U IyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM, HPHUHATHIMH B OOIIECTBE IpaBWJIaMH M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT ITPOLIECCaM CAMOIIO3HAHMSI, CAMOBOCIUTAHUS M CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH
MO3UIMKM JIMYHOCTH, NATPUOTH3MA, YBAXKEHUS K 3aKOHY M TIPABOMNOPSJAKY, YENOBEKY TpyJa MU cTaplieMy
MOKOJICHUIO, B3aWMHOTO YB&KEHHs, OCpPEeKHOr0 OTHOLICHHS K KYJIbTYPHOMY HACICIUI0 H TpPaaWuIHsIM
MHOTOHallMOHaNbHOro Hapona Poccuiickoit denepaiuu, npupoae U OKpyKarouieit cpene.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUsI yueOHOro mpeamera «bHolOrus» HOMKHBI OTpa)kaTh TOTOBHOCTH M
CIOCOOHOCTh 0OYYaIOIINXCsl PYKOBOACTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JTMYHOCTH, CUCTEMOU
LIEHHOCTHBIX OPUEHTALUH, IO3UTUBHBIX BHYTPCHHUX yOEKIEHNUH, COOTBETCTBYIOIINX TPAJULNOHHBIM LIEHHOCTSIM
poccuiickoro oOIIeCTBa, PaCIIMPEHHE >KU3HEHHOTO OIBITa W ONbITA JACATEIBHOCTH B MPOLECCe pealn3aluu
OCHOBHBIX HAaIlpaBJIEHUH BOCIIUTATEILHON AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW TMO3MIMU OOYYaIOMIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOTO 4IICHA
POCCHICKOTO O0IIIECTBa;

OCO3HAHNE CBOMX KOHCTUTYLIMOHHBIX MIPaB M 003aHHOCTEH, YBaXKEHUE 3aKOHA U PABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JICATEIILHOCTH TIPU CO3JIaHMH YUEOHBIX MPOEKTOB, PEIICHUH YUeOHBIX
1 TI03HABATEJIbHBIX 33144, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTb ONpENeNATh COOCTBEHHYIO MO3MLHMIO MO OTHOLICHWIO K SIBJICHUSM COBPEMEHHOW XHU3HHM U
OOBSICHATH €€;

YMEHHE YYHTBHIBATH B CBOMX JEHCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBHS JIFOJIEH C
pa3HbIMH yOCXKICHUAMH, KyJIbTYPHBIMH LIEHHOCTSIMH U COLIMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOLECCE COBMECTHOT'O BBIMIOJHEHUS YUYEOHBIX, IMO3HABATECIbHBIX H
WCCIIEIOBATENbCKUX 33/1a4, YBAKUTEILHOTO OTHOIICHHS K MHEHHUIO ONIOHEHTOB IPH OOCYKJICHUU CIIOPHBIX
BOIIPOCOB OMOJIOTMYECKOT0 COJCPIKAHUS,;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM J1E€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb POCCHUICKON I'pakJaHCKOH MAEHTUYHOCTH, NMATPUOTH3MA, YBOKEHHUSI K CBOEMY Hapojy,
YyBCTBAa OTBETCTBEHHOCTH Iepe]l PoamHON, ropAocTu 3a cBOM Kpall, cBOr0 PoauHy, CBOH S3BIK M KYJBTYpY,
MPOIIIOE U HACTOSIIee MHOTOHAITMOHAIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEANIO ¥ MAMSATHUKAM MPHUPOJIBI, TOCTHKEHUsIM Poccrn B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OMOJOTHMH, MMOHUMAaHHMS
3HA4YeHUsI OMOJIOTHHU B IO3HAHWY 3aKOHOB MIPUPOJIBI, B )KU3HU YElIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzaeriHas yoexxIEHHOCTb, TOTOBHOCTB K CITYKEHHUIO U 3auuTe OTevyecTBa, OTBETCTBEHHOCTD 32 €ro Cya50y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHME JIyXOBHBIX [IEHHOCTEH POCCUICKOT0 HApO/Ia;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OLEHMBATh CHTYalMI0 W TNPHUHUMATh OCO3HAHHBIE DPELICHUs, OPUEHTHPYSICh Ha MOpPaJbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyILIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOIMUTENSAM, CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHATHUS
LIEHHOCTEN CeMENHOM KU3HU B COOTBETCTBUM € TPAIULMSIMU HapoaoB Poccun;

4) 3cTeTHYeCKOro BOCIIHTAHMSA:

JCTETUYECKOE OTHOILIECHHE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOrO TBOPYECTBA, CIIOPTa,
TpyAa, OOIIECTBEHHBIX OTHOLICHU;

MTOHMMAaHNE YMOLUOHAIBHOTO BO3ICHCTBUSA JKUBON IPUPOABI U €€ [ICHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUAAX HMCKYCCTBA, CTPEMIJICHHE IPOSBIATH KauyecTBa TBOPUYECKON
JIMYHOCTH;

5) pusnyeckoro BocnuTaHusi, popMupoBaHHUsI KYJIbTYPbI 310POBbSI M SMOIMOHAIBHOTO 0J1arOIOTY s

MMOHUMaHWE W peaym3aIus 3A0pPOBOr0 M 0Oe30macHOro obpasa KU3HU (3T0pOBOC IHTAaHWE, COONIOACHHE
TUTUCHUYECKUX IPaBUI M HOPM, COAJaHCHUPOBAHHBIH DPEXHM 3aHSATHH W OTAbIXa, peryispHas Qu3ndeckas
AKTHUBHOCTb), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOWICHHS K COOCTBEHHOMY (DHU3MYECKOMY H
MICUXWYECKOMY 37I0POBBIO;

MOHUMAaHNE LIEHHOCTH MpaBWJ WHAWBUAYAIBHOTO W KOJJIEKTHBHOTO 0E30MAaCHOIO MOBEACHUS B CHUTYAIMSIX,
YIPOXKAIOUIMX 3I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUE TOCIIEJICTBUI W HETPUATHS BPEAHBIX MTPUBBIYEK (YIOTPEOICHNS allKOTOJIsl, HAPKOTHKOB, KYPEHHSA);

6) TPy1I0BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOHM JEATEIHHOCTH TEXHOJOTHYECKON W COIMAIBLHOW HAINPaBIEHHOCTH, CIIOCOOHOCTH
WHUINHPOBATh, TUIAHUPOBAThH M CAMOCTOSTENTFHO BEITIONHSTH TAKyIO I€ATEIbHOCTD;

HWHTEpEC K PazIuyHbIM cdepam NpodecCHOHATbHON NesSTeIbHOCTH, YMEHUE COBEpIIATh OCO3HAHHBIA BHIOOD
Oyayuiei mpoheccuu U peaaTu30BbIBATH COOCTBEHHBIC YKU3HEHHBIC TUIAHBL,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO i CaMOOOPa30BaHHIO HA TIPOTSHKEHNHN BCEH KU3HU;

7) 3KOJIOrHYeCKOro BOCITUTAHMSI:

9KOJIOTHUECKH I1e1eco00pa3Hoe OTHOMIICHHE K TIPUpOJie KaK HCTOYHUKY JKM3HM Ha 3emiie, OCHOBE eé
CYIIIECTBOBAHUS;

MTOBBIIIICHUE YPOBHS SKOJIOTHMYECKON KyIbTYpBI: TPHOOPETEHUE OIBITA TUIAHUPOBAHHS TIOCTYIKOB M OLIEHKU
HUX BO3MOHBIX MOCHEACTBUN JIJIs1 OKPY>KAIOILEH CPEeIbl;

0CO3HaHHUE TII00ANTBHOTO XapaKTepa IKOJOTMIECKUX MPOOIIEM U IMyTeH UX PEIICHHS;

CIIOCOOHOCTh HCITONB30BaTh TPHOOpETaeMble MPH HM3YYCHWW OWOJOTHH 3HAHWUS W yYMEHHS TPH PEIICHUU
HpO6JICM, CBA3aHHBIX C pallMOHAJIIBHBIM MPHUPOAOIIOJIE30BaHNEM (CO6JIIO,ZL€HI/IC ImpaBuJI NOBCACHHA B IIPUPOJC,
HaTpaBJICHHBIX HA COXpAaHEHHE PAaBHOBECHS B DKOCHCTEMAaX, OXpPaHy BUOB, SKOCHCTEM, Onochepsr);

AKTHUBHOE HENpUATHE JACUCTBHUM, NPUHOCAUIUMX BPEd OKpYXKAaloUWEH MNpUPOAHOU cpelae, yMEHUe
MTPOTHO3UPOBATH HEOIATONPUATHBIC YKOJIIOTUYECKHE ITOCIEACTBHS MPEAIPHHUMAEMBIX JIEUCTBUHN U TIPEIOTBPAIIATh
Hux;

HaJIMYUE PA3BUTOTO HKOJOTUYECKOTO MBIIIJICHHUS, SKOJOTMYECKOW KYJIbTYPBI, OIBITa JIEATEIBHOCTH
AKOJIOTHYECKOW HAIPaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMH B IT03HABATEIHHOW, KOMMYHHUKATUBHOW H
COILIMANILHOM MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B TPAKTHUECKON JESATEILHOCTH YKOJIOTMYECKON HANIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHHUS:

c(hOpMUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTE KYJBTYpP, CHOCOOCTBYIOIIEIO OCO3HAHWIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

COBEpPIIICHCTBOBAHKE S3IKOBOM W YNTATENLCKON KYJIBTYphl KaK CPEJCTBA B3aMMOJICHCTBUS MEXIY JIOABMH U
MTO3HAHMS MUPA;

[MOHMMaHue CcrHeru(uKn OUOJIOTUH KaK HayKH, OCO3HaHHS €€ pojud B (OPMUPOBAHUM PAIMOHATIBHOIO
Hay4YHOTO MBIIIIEHUS, CO3JJaHUH TIETIOCTHOTO TPEACTABICHUS 00 OKPYKAaIOIIeM MHpE KaK O €IMHCTBE TPUPOJIbI,
YeJoBeKa U 00IIecTBa, B MO3HAHUH NPUPOIHBIX 3aKOHOMEPHOCTEH M PELICHNH IPOOJIeM COXPaHEHHUs! IPUPOAHOTO
PaBHOBECHS;

Y6G)I(JIéHHOCTI) B 3HAYUMOCTH OHOJIOTHU JJIsA COBpeMeHHOﬁ ITUBHUJIN3AlINN . oOecrieyeHnst HOBOTO YPOBH:A
pa3BUTHS MEAWLMHBI, CO3/aHUE TMEPCICKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelaTh PEeCypCHbIE MPOOJIEMbI
pa3BUTHS YeJOBEYECTBAa, IMOMCKA IyTeH BBIXOAA W3 TJIOOAIBHBIX SKOJOTHUECKHX MNpolieM U olecredeHus
nepexojia K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HCIIOJIH30BAHUIO TIPUPOTHBIX PECYPCOB U (OPMUPOBAHHIO
HOBBIX CTaHAAPTOB >KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUM OHOJIOTMYECKUX 3HAHUM B LEJSAX TOBBIMICHUS OOLICH KyJIBTYpBI,
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTABHOW YacTH (YHKIHMOHAILHOH TI'PaMOTHOCTH OOYYaroluxcs,
hopmupyeMoi MpH N3yICHUH OHOJIOTHH;

MOHUMaHHWE CYIIHOCTH METOJOB II0O3HAHMSA, HCHOJNB3YEMbIX B E€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
HCIIOJIb30BaTh 11OJIy4aCMbIC 3HAHUWA JJId aHallu3a U OOBSICHEHHS SIBIICHUUN OKPYXaroumero Myupa u mpoucxoadaimx B
HEM M3MCHEHHI, yMEHUE JienaTh 000CHOBaHHbBIE 3aKIIFOUCHHS Ha OCHOBE HAYYHBIX (PAKTOB U UMECIOIIUXCS JIAHHBIX
C LIEJIBIO MOJYYCHUS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTb CaMOCTOSITEIIBHO HCIIOJIB30BATh OMOJIOTHUECKUE 3HAHUS AJSl pelleHHs MpoOJieM B pealibHBIX
KU3HEHHBIX CUTYaINsX;

OCO3HAHUE LIEHHOCTU HAYYHOH JESITeTbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOSKTHYIO M UCCIIEI0BATEIBCKYIO
JeSITebHOCTh MHANBUYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO M CAMOOOPA30BAHUIO, K AKTUBHOMY TIOJYYCHHIO
HOBBIX 3HAHHHU 110 OMOJIOTMU B COOTBETCTBUHY C )KU3HEHHBIMU TIOTPEOHOCTSIMH.



METANPEJIMETHBIE PE3YJBTATDBI

MertanpeaMeTHbIE pe3ybTaThl OCBOCHHS y4deOHOTO mpenmera «buomorns» BKITIOYAIOT: 3HAYUMBIE IS
(hopMUpOBaHUST MUPOBO33PCHUS 00YJAFOIINXCS MK AUCIUIUTMHAPHBIC (MEKIPEAMETHBIC) OOIIICHAYYHBIC TTOHSITHS,
OTpaXKAOIUE IEIOCTHOCTh HAyYHOW KapTHHBI MHUpa W CIeNU(UKY METOJOB IO3HAHUS, HCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaX (BEIEeCTBO, DHEPTHs, SBIEHHE, MPOIECC, CHCTEeMa, Hay4YHbBIN (haKT, MPHUHIUII, THIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, WCCIeNoBaHNe, HaOIIOJAeHNe, W3MEPEeHHe, OKCIEPUMEHT U JIPYTHX),
YHHUBEpCAJIbHbIC y4eOHBbIC JEUCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJISITHBHBIC), 00SCIICUMBAOIINE
(hopmupoBanue (PyHKIMOHATHFHOW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OOYyJaroIuXxcs, CHOCOOHOCTH
00y4aloMXCsl MCIIONIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHNS W yYHHUBEPCAIbHBIC
y4eOHbIC IUCTBUS B IIO3HABATEIILHOMN U COIMAIBHOMN MPaKTUKE.

MeranpeMeTHbIe Pe3yIbTaThl OCBOCHUS IIPOTPAMMBI CPEIHET0 00IIero 00pa30BaHUs JOKHBI OTPAXKAaTh:

OBiaieHue YHUBEPCAIBLHBIMYU Y4eOHBIMH MO3HABATEIBHBIMH JeHCTBUSAMM:

1) 6a3oBble JJOTHYECKHE eHCTBUS:

CaMOCTOSITETTHHO (hOPMYITUPOBATH U AKTyaJTM3UPOBAThH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPHU OCBOCHUU 3HAHWN MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHAIW3a, CHHTE3a, CPaBHECHWS,
KJIAaCCU(PUKAIMK, OO0OOIIEHUS), PACKPBIBATH CMBICI OHOJIOIMUYCCKUX TIOHATHH (BBIJACIATh HX XapaKTePHBIC
MIPU3HAKH, YCTAHABIIUBATH CBSI3H C APYTUMHU TIOHATHUSIMH);

OTIPENIETISATH MEH JIeATEIIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPHH WX OCTHKEHUS, COOTHOCUTH PE3yIIbTaThl
JACATCIIBbHOCTHU C ITIOCTAaBJICHHBIMHU LICIISIMU,

WCIIOIIb30BaTh OMOJIOTHYECKHE TIOHATHUS /ISt OOBSICHEHUST (PaKTOB W SBJICHHIA KUBOW TIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKIeHUS (MHIyKTUBHBIE, e TyKTUBHBIC, IT0 AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH
Y TIPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBJICHUSX, JOPMYIUPOBATH BBIBOJIBI U 3aKIIIOUYCHUS;

MNPUMCHATH CXCMHO-MOACJIBbHBIC CPCACTBA A MNPCACTABICHUSA CYHIECCTBCHHBIX CBSI3eM W OTHOIIEHHH B
M3y4aeMbIX OHOJOTHYECKHX OOBEeKTaX, a TakKe MPOTHBOPEUMH pPAa3HOTO pOJA, BBISBIEHHBIX B Pa3IHYHBIX
WHPOPMALMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a UMCIOIINUXCS MAaTEPUATIbHBIX U HEMaTepHaIbHBIX
PECYpCOB;

BHOCHUTHh KOPPEKTHBBI B JIESTEILHOCTh, OIIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIEHWBATh PHUCKH
MOCJEACTBUHN IEATCILHOCTH;

KOOPJIMHUPOBATh ¥ BBHINIONHITH PadOTy B YCIOBHSX pEANBbHOTO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICHCTBUS;

Ppa3BUBATh KPEATUBHOC MBIIIIJICHUEC NTPU PECIICHUHN JKU3HCHHBIX HpOGHeM.

2) 6a3oBbIe HCCIEI0BATEILCKHE I CTBHA:

BIIAJIETh HaBBIKAMU Y4e€OHO-UCCIIEOBATENbCKOH W TPOEKTHON JEeSTENbHOCTH, HABBIKAMH pPa3pelIeHHUs
po0JieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3aj1ad,
MIPUMCHCHHUIO PA3JIMYHBIX METOAOB ITO3HAHUA,;

WCIONIb30BaTh PA3UYHbIE BHJBI JESATENHHOCTH 10 TOJNYYEHWIO HOBOTO 3HAHHS, €r0 WHTEPIpEeTaIluH,
MpeoOpa3OBaHUI0 M NPUMEHEHHIO B yUEOHBIX CHUTyalMiX, B TOM YHWCIE TPU CO3JaHUH yUeOHBIX U COIHMAIHHBIX
IIPOEKTOB;

(hopMupoBaTh HAyYHBIA TUI MBINUICHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMH TIOHATHUSMHU U
METOJIaMHU;

CTaBUTh W (OPMYJUPOBATH COOCTBEHHBIC 3ajJadyd B 00pa30BATEIbHON JICATSIBHOCTH W JKU3HEHHBIX
CUTyaluAX;

BBISIBJISITh TIPUYUHHO-CJIC/ICTBEHHBIE CBS3M M aKTyaJIM3MPOBATH 3a/iadyy, BBIIBUIaTh TUIOTE3y €€ pelIeHHUs,
HaXOJUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX yYTBEPIKJICHUH, 3a/1aBaTh ITApaMeTPhl U KPUTEPHH PEIICHHUS;

AHAJIM3UPOBATHL IIOJIYYCHHBIC B XOJAC PCIICHUA 3adadyd Ppe3yJIbTaTbl, KPUTUYCCKU OLCHUBATHL HX
JIOCTOBEPHOCTB, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJISTh IIEJCHAIIPABIICHHBIM MMOMCK MEPEHOCAa CPEJICTB U CIIOCO00B JCHCTBUS B MPOGECCHOHAIBHYIO
cpeny;

YMETh [IEPEHOCHUTH 3HAHUS B TIO3HABATEIIBHYIO U MPAKTUYECKYIO 00J1aCTH JKU3HEIEATSILHOCTH;

YMETh HHTETPUPOBAThH 3HAHUA U3 PA3HBIX MMPEIMETHBIX 00JacTei;

BBIBUTATh HOBBIE HJEW, MpEJiaraTb OpPUTHHAIBHBIC MOAXOJBI W PEIICHHUS, CTaBUTh MPOOJIEMBI W 3a/adH,
JIOITYCKAIOIIHNE ATbTEPHATUBHBIC PEIICHUSI.

3) padota ¢ undopmanmeii:

OPHUEHTHUPOBATHCS B PA3TMUHBIX UCTOYHHKAX MH(POpPMAITUHU (TEKCTE YUEOHOTO MOCOOHUS, HAyIHO-TIOMYIIIPHON
JUTepaType, OWOJIIOTUYECKHX CJIOBapsAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B HHTepHETE),
AHAJIM3UPOBATh WH(POPMAIMIO PA3IUYHBIX BUJAOB U (OPM TPEACTABICHUS, KPUTHYSCKH OICHUBATH &
JIOCTOBEPHOCTH U HETIPOTHBOPEUHBOCTH;



(dbopMynIHMpoBaTh 3alpoChl U HNPUMEHATh pa3IM4YHbIe METOIbl INPH IOUCKE M OTOOpe OHOJIOrHYecKon
nHPOpPMALIUH, HEOOXOAMMOM AJISl BHITIOJTHEHUS! yUeOHBIX 3a1a4;

IpuoOpeTaTh OMNBIT HCIOIb30BAHUS HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEpPLICHCTBOBATbH
KyJbTYPY aKTUBHOT'O UCTIOIb30BAHMS PA3IIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMPATh ONTHMAIbHYIO (HOPMY TpEACTaBICHHS OHOJOTHYECKOW WHPOpPMAIUH (CXEMBbI,
rpad UKy, JuarpaMMbl, TaOJIUIbl, PUCYHKH U APYTOE);

HCIOJIb30BaTh HAYyUHBIN S3bIK B KAUECTBE CPEICTBA IIpU padoTe ¢ Orosornueckoi nHpopmMauuei: NpUMEHITh
XUMUYeCKre, (U3NUECKUe M MaTeMaTW4eCcKue 3HAKW W CHUMBOJBI, (OpPMYIbl, a0OpeBHaTypy, HOMEHKIATYpY,
WCTIONB30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMUYECKHIE CPEICTBA HATIISIIHOCTH;

BJIaJI€Th HAaBBIKAMH PACIIO3HABAHUS U 3AILUTHI MH(YOPMALNHU, HHPOPMALIMOHHON 0€3011aCHOCTH JINYHOCTH.

OgiafeHue yHUBEPCAJIBHBIMIA KOMMYHHUKATHBHBIMY /IeICTBUSIMU:

1) oGmennue:

OCYILECTBIISTh KOMMYHHKAILIMKM BO BCeX cdepax >KU3HHM, aKTUBHO YYaCcTBOBATh B JUAJIOT€ WJIM JUCKYCCHH IO
CyLIECTBY 00CYXIaeMoil TeMbl (yMEHHUE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHUS OTHOCUTEIBHO BBINOJIHEHHUS
npeajgaraeMoi 3aJay, yYWTBhIBATH MHTEPECHl M COMVIACOBAHHOCTH MO3UIMHM APYTrUX YYaCTHUKOB JHaiora WU
JTUCKYCCHUN);

pacno3HaBaTh HeBepOaJbHBIE CPEICTBAa OOLICHUS, NOHMMATh 3HAYCHHUE COLMAIbHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHMS KOH(DIMKTHBIX CUTYALUH, YMETb CMTr4aTh KOH(QIUKTBI U BECTH IIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOAMM OOIIEHHS W B3aWMOJCHCTBUS, NMOHUMATh HaMEpEHHs APYTHX JIHOJCH,
MIPOSIBJISATH YBOKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme (hopMyIMpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX CPEICTB.

2) COBMECTHAsI 1eATeIbHOCTh:

MOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUAYAILHOH paboThl TMpH PEUICHUU
OHMOIOTHYEeCKO TPOoOIIeMBI, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHHS TPYITIOBEIX ()OPM B3aMMOJICHCTBUS TPH
pelieHny yueOHo 3a1aum;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUH € yUETOM OOLIMX HHTEPECOB M BO3MOKHOCTEH KaXKI0TO
YJIeHa KOJUIEKTHBA;

MPUHUMATh LE€IH COBMECTHOM JESITEIbHOCTH, OpPraHM30BBIBAaTb W KOOPAWHHMPOBATH JAEUCTBUS MO €€
JOCTIDKEHHIO: COCTaBJISITh IUIAH JICHCTBHUH, pacHpeAessaTh POIU ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXIATh
Pe3ybTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJa M KAKIAOI0 yJacTHHKA KOMaH/bl B OOIIMI pe3ysbTar 1o pa3padoTaHHbIM
KpUTEPUIM;

rpejajaraTh HOBBIE TPOEKTHI, OIIEHWBATh HJEH C IMO3UIMM HOBM3HBI, OPUTMHAJIBHOCTH, MPAKTHUYECKON
3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE MOBEJACHNUE B PA3JIMYHBIX CUTYAIHsIX, MPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM.

OBnajeHue yHUBEPCAJIBHBIMHU PeryJIATHBHBIMU JeHCTBUAMM:

1) camoopranuzamnus:

WCTIOJIb30BaTh OMOJIOTHYECKUE 3HAHUSI ISl BBISIBICHHS MPOOJIEM M MX PEHICHUS B )KM3HEHHBIX M yUeOHBIX
CUTyalUsIX;

BBIOMpPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHWN LIEJIEBBIE M CMBICIOBBIE YCTAHOBKUM B CBOMX ACHUCTBHSIX U
MOCTYIKaX 10 OTHOIICHHUIO K KUBOW MPHUPO/IE, CBOEMY 3[J0OPOBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIHHO ~ OCYIIECTBIATH TO3HABATEIBHYIO JESTEIBbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dbopMyIHpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEeNbHOM ASSTEIBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIBHO COCTABJISITh IUIAH PELICHUS NpoOJieMbl ¢ yYETOM HMMEIOLIMXCS PECYypCcoOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U NPEATIOUTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacimpsTh paMKH y4eOHOTo peMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHU;

JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;

OIIEHMBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHHIO U NMPOSIBICHUIO LIMPOKOH SPYAULMH B PA3HBIX 00JIACTSX 3HAHUH, TOCTOSIHHO
MTOBBINIATH CBOW 00pa30BaTEIBHBIA U KYIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JEATENbHOCTb, OIIEHMBATH COOTBETCTBHE
pE3yJIbTAaTOB LIENSIM;

BJIaJIeTh HABbIKAMU IIO3HABATEIbHOIN peQuIeKCUM KaK OCO3HAHUs COBEPLIAEMBIX NEHCTBUN M MbICIUTEIbHBIX
MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHMM, MCIIONB30BAaTh MPUEMBI pedIIEKCUH Ul OLICHKU CHTyalluH, BbIOOpa
BEPHOT'O PELIEHMUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEIIECHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPH aHAINA3E PE3YIIbTATOB ACATEIBHOCTH;



3) npuHsiTHE Ce0s U IPYTUX:

MIPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHAMATH MOTUBBI U @pTYMEHTHI APYTUX MIPH aHAIN3€E PE3yIbTaTOB ACSTEIHHOCTH,
MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C ITO3UIIUHU JIPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmerHbie pesymbTaThl ocBoeHHs mporpammbl COO mo Owomornu Ha 0a30BOM YPOBHE BKIFOYAIOT
cneunduueckue A yueOHoro mpenmera «buosnorus» HaydHble 3HAHUS, YMEHHs M CHOCOOBI NEHCTBUI 1O
OCBOCHHIO, MHTEPIPETALUN U MPEOOPa30BaHUIO 3HAHWN, BHUJbI JESATEIBHOCTU MO MOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUK B PA3IMYHBIX YUEOHBIX CUTYAIMSIX, 4 TAKKE B PEATbHBIX )KU3HEHHBIX CHTYAIUX, CBSI3aHHBIX
¢ Ouonorueil. B nporpamme nmpeaMeTHsle pe3yibTaThl PEACTABICHBI 110 FOAaM O0y4eHUSI.

[IpeameTrHbie pe3yabTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» ¢ 10 knacce 10IKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTb 3HAHUW O MECTE W POJIM OMOJOTHU B CHCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX HAayK, B
(opMHPOBaHNM COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KAapTHHBI MHpa M HAyYHOTO MHPOBO33DEHHUS, O BKJIAJE
POCCHICKHX M 3apyOEKHBIX yUEHBIX-OMOIIOTOB B Pa3BUTHE OHMOJIOTHH, (DYHKIIHOHAIBHON TPaMOTHOCTH YeJIOBEeKa
I pCIICHUA )KU3HCHHBIX 3a71a4;

YMCHHE pacCKpbIBaTb COACPIKAHUEC 6I/IOHOFI/I‘IGCKHX TCPMUHOB U MOHSTHIA: JKMU3Hb, KJIETKA, OpIraHHu3M,
MeTabonmm3M (0OMEH BEIIeCTB W IPEBpAIlleHHe DHEPTHH), TOMEeOocTa3 (CaMOperyIslys), YpOBHEBas OpraHU3aIus
JKUBBIX CHCTEM, CaMOBOCIIPOM3BEIeHUE (PETIPOIYKIIHSI), HACTIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHE;

YMCHHEC H3J1araTb 6I/IOJ'IOI‘I/I‘ICCKI/IG TCOpUHU (KJ'IGTO‘IHaH, XpoOMOCOMHasl, MyTallMOHHAas, LHCHTpaJlbHasA J0rMa
MoJIeKyIsipHOU  Omonorun), 3akonel (I'. Mennens, T.Moprana, H. I. BaBunoBa) m yuenus (0 meHTpax
MHOT000pa3uss W TIPOUCXOXKICHHUS KyJIbTYpHbIX pacteHuii H. U. BaBwioBa), ompenensiTh TpaHUIBI WX
IMIPUMCHHUMOCTH K )KUBBIM CUCTCMAM;

YMEHHE BJaJeThb METOJAMH HAay4YHOrO IO3HAHWS B OHOJIOTMU: HAOJIIOJEHHE M ONHCAHUE JKMUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHWH, OpraHU3alMs M NPOBEACHHE OMOJOTMYECKOTO SKCHEPUMEHTA, BBIABMKCHHE THIIOTE3bI,
BBISAIBJICHUE 3aBUCUMOCTH MCXKAY MCCICAYCMbBIMH BCJIMYMHAMU, O6’I)HCHCHI/IC MOJIY4YCHHBIX PE3YyJIbTAaTOB,
HCIOJIb30BAHHBIX HAaYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB, YMCHUC [€JIaTb BBIBOJIbI HA OCHOBAHHU I1O0JIYUCHHBIX
Pe3yJIbTATOB;

YMCHHUE BBIACIIATH CYHICCTBECHHBIC NPHU3HAKHU BUPYCOB, KJIIETOK IPOKAPUOT U 3YKAPHUOT, OAHOKJICTOYHBLIX U
MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHa BEIICCTB W TPEBPAIICHUS] SHEPTHU B KIIETKE,
(orocuHTE3a, MIACTUYECKOTO W JHEPreTHUEcKoro OOMEHa, XEMOCHHTE3a, MUTO03a, MEH03a, OIIOAOTBOPEHUS,
Pa3sMHOKEHUS], MHANBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMCHHUE IMPUMCHATH IIOJYYCHHBLIC 3HAHUA JJIA O6T)$ICHGHI/IH OMOJIOTHYECKUX IMpoLeccCoB " HBHCHHﬁ, JUISL
MPUHATHS IPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KHU3HHU C LI€IIbI0 0OecreueHus 0e3011acCHOCTH CBOETO 3/10POBbs
1 3J10pOBbsI OKPYKAIOLIHX JII0/IeH, COOIOAEHUs] HOPM IPaMOTHOIO MTOBEJICHHUS B OKpY’Karollleil NpupoIHON cpene,
[MOHMMaHHE HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTH)KCHHUH COBPEMEHHOH OHOJOrMM M OMOTEXHOJIOTHH IS
PaIMOHATIBHOTO MTPUPOIOTIONB30BAHMS;

YMEHHUE pelaTh JIEeMEHTapHbIe TeHeTUYECKHE 3314l HAa MOHO- U JIUTHOPUAHOE CKPELIMBAHUE, CLETIICHHOE
Hacle/IOBaHNE, COCTABIIATh CXeMbl MOHOTHOPHIHOTO CKPEIIMBAHUS JIJIsI TPe/ICKa3aHus HACNIeTOBAHUS IPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINOJIHATH J1a00paTOPHbIE U MPaKTHYeCKHe paboThl, COOMI0AATh NpaBuia Mpu padoTe ¢ yueOHBIM U
nabopaToOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OICHWBAaTh W HHTEPIPETHPOBATh WH(DOPMAIMIO OHUOJIOTHYECKOTO  COJIEpKaHus,
BKITIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHHS M3 Pa3IMUHBIX MCTOYHHKOB (Cpe/cTBAa MacCOBON WH(OPMAIMH, HAYIHO-
MOMYJISIPHBIE  MaTepUalibl), OSTHYECKHE AaCHEeKTbl COBPEMEHHBIX MCCICAOBAaHMKH B OHOJOrMH, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO037[aBaTh COOCTBCHHBIC IHMCbMEHHBIE M YCTHBIC COOOIICHHUS, 0000I1as OHOJIOIMYECKYIO
WHPOPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, FPAMOTHO MCIIOIb30BaTh OHATUHHBIN anmnapar OHMOJIIOTHH.

[IpeameTrHbie pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buonorus» ¢ 11 knacce 10IKHBI OTPaKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE€ M POJIM OMOJIOTHH B CUCTEME HAay4HOTO 3HAHHS €CTECTBECHHBIX HAYK, B
(OpMHPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAy4YHOTO MHMPOBO33PEHHS, O BKIIAJE
POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH, (PYHKIHOHAJIHLHONH I'PaMOTHOCTH YeEIOBEKa
JUIsl PELIECHUs )KU3HEHHBIX 3a]a4;

YMEHHE pAacKphIBaTh COAEpXKAHHE OMOJOTMYECKMX TEPMHHOB M TOHATHH: BHJ, HOMYJALHS, TeHO(OHT,
9BOJIIOLMSA, JBWKYIIUE CHJIBI ((aKTOpHI) SBOJIIOLHUH, MPHCIOCOOICHHOCTh OPTraHM3MOB, BHUA000pA30BaHUE,
9KOJIOTUYECKHE (PAKTOPHI, IKOCHCTEMA, MPOIYILEHTHI, KOHCYMCHTBI, PEIYLCHTHI, [ENN MUTAHUs, HKOJIOTHYECKas
npamua, OnoreoreHo3, obnocdepa;

yYMEHHE H3Jarath OHoNoruueckue Teopuu (dBomouuoHHas teopust Y. JlapBuHa, CHHTETHYECKas TEOPHS
9BOJIIOIIMM), 3aKOHBl W 3aKOHOMEpHOCTH (3apoxeimieBoro cxoictBa K. M. Bopa, depemoBaHusi riaBHBIX



HanpaBieHu u myted sBomronmu A. H. Cesepuosa, yuenus o Omocdepe B. . Bepnaackoro), ompenensith
T'PaHUIIBI UX TPIMEHUMOCTH K JKHUBBIM CHCTEMaM;

yYMEHHUE BJIaJeTh METOJaMHU HayYHOTO IO3HAHUS B OMONOTHH: HAONIOJCHHWE W ONHMCAHHE JKUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUH, OpraHU3alus M NpOBeJcHHE OMOJOrMYECKOTO SKCIEPHMEHTA, BBIABHKCHHE THIIOTE3bI,
BBISBIICHHE 3aBHUCHMOCTH MEXKIY HCCIEAyeMbIMH BEIMYMHAMH, OOBSICHEHHE MOJTYYCHHBIX pE3yJIbTATOB,
UCTIONIb30BAHHBIX HAYYHBIX IOHATHH, TEOPHH M 3aKOHOB, YMEHHE JI€TaTh BHIBOABI HA OCHOBAHHWHU ITONYYEHHBIX
pe3yIbTATOB;

YMEHHE BBIICTATh CYIICCTBCHHBIC IPH3HAKK CTPOCHHS OHMOIOTMYECKMX OOBEKTOB: BHIOB, ITOITYJISIHIA,
IPOIYIIEHTOB, KOHCYMEHTOB, pEIYyLEHTOB, OHOTCOIEHO30B M 3KOCHCTEM, OCOOCHHOCTH  IIPOIECCOB:
HACJIC/ICTBCHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpPa, BHI000pa30BaHMs, MPUCHIOCOOICHHOCTH OPraHU3MOB,
JEHCTBUSL DKOJIOTUYECKUX (PAKTOPOB Ha OpPraHM3MBbl, MEpeHOca BEIIECTB M IOTOKA JHEPrHH B JKOCHCTEMAX,
AHTPOTIOTEHHBIX W3MEHEHHH B JKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OHOr€OXMMHYECKHX
LUKIJIOB B OHocdepe;

YMEHHE MPUMEHSTH MOJYYCHHBbIC 3HAHMS ISl OOBSCHEHHS OHMOJOIMYECKHX MPOLECCOB M SBICHHM, IS
NPUHATHS MIPAKTHYECKUX PEIICHUH B TOBCETHEBHON JKU3HHU C IIENBI0 00ecTiedeH s Oe30I1aCHOCTH CBOETO 3/10POBBS
U 37I0POBBSI OKPY’KAFOIIHX JIFOAEH, COOMIOICHUSI HOPM TPaMOTHOTO TTOBEJICHHUS B OKPY)KAIOIIEH PHPOIHON cpeze,
IIOHUMaHUEC HCO6XO[II/IMOCTI/I HUCII0JIb30BaHUA ):[OCTI/DKGHI/II\/'I COBpCMeHHOI\/'I 6I/IOJIOFI/II/I IJid pallMOHaJIbHOI'O
MIPUPOAOTIOIH30BAHMUS;

YMEHHE pelaTh 3JeMEeHTapHbIe OMOJIOrMYeCcKHe 33/1a4l, COCTABIATh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B
sKocHucTeMax (LenH MUTaHus);

YMEHHUE BBIMOJIHATH J1a00paTOPHBIE U MpaKTHYECKHE paboThl, COOMI0AATH MpaBuia Mpu padoTe ¢ y4eOHBIM U
1ab0paTOPHBIM 000PYIOBAaHUEM;

yYMEHHE KPHUTHYECKH OICHHBATh W HWHTEPIPETUPOBATh HH(MOPMAIHIO OHOJIOTHYECKOTO COJCpIKaHMS,
BKITIOYAIOIYIO TICEBJIOHAYYHBIC 3HAHHS M3 Pa3IMUHBIX MCTOYHHKOB (CpeicTBa MaccoBOW MH(POpPMAILUH, HAYYHO-
MOMYJISIPHBIE MaTepHalIbl), PACCMAaTPUBATH TII00ABHBIC YKOJIOTUYECKHIE MPOOIEMBbI COBPEMEHHOCTH, (hOPMUPOBATH
10 OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMECHHE CO3/I1aBaTh COOCTBEHHBIC ITMCHMEHHBIE U YCTHBIC COOOMIeHUS, 0000mas OHOJOTHYECKYHO
I/IH(i)OpMaHI/IIO 13 HCCKOJIBKMX UCTOYHHUKOB, 'PaMOTHO HCITI0JIb30BaATH MOHSTUHHBIN armapar GI/IOJ'IOFI/II/I.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne | HammenoBanwme pasieioB U KonmdecTBo yacoB OnekrpoHnsie (1udposeie) OP
n/m TEM MPOrPaMMBbI Bcero Kontpom. [MpakTHy.
paboThl paboThI
1 Bbuonorus kak Hayka 2 0.5 bubmoreka [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBl U UX 1 bubmuoreka LIOK
OpraHu3anus https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKHI COCTaB U 8 1 bubmunoreka IIOK
CTPOCHHE KIIETKH https://m.edsoo.ru/7f41c292
4 JKuzHenesTenbHOCTh KIETKH 6 bubmuoreka LIOK
https://m.edsoo.ru/7f41¢c292
5 Pasmuoxenue u 5 1 bu6mmoreka IJOK
WHIWBUAYaTbHOE pa3BUTHE https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnencrBeHHOCTE 1 8 15 Bu6nmoreka IJOK
U3MEHYHUBOCTH OPTaHH3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekuust OpraHu3MOB. 3 Bubmuoreka LHOK
OCHOBBI OMOTEXHOJIOTUH https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
Jl06aBUTh CTPOKY
OBIIEE KOJIMYECTBO YACOB 34 0 4
110 ITIPOTPAMME
11 KUIACC
Ne | HammeHnoBanue pas3nenoB u KosnmuecTBo yacoB DnekTpoHHbIE (IUPPOBHIC)
n/m TEM MPOTPaMMBI Bcero Kontpod. [MpakTHy. o00pa3zoBaTenbHbBIE PeCypChl
paboThl paboThI
1 DBOIIOIIMOHHAST OUOJIOTHS 9 1 Bu6nuoreka IJOK
https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHHE U pa3BUTHE 9 0.5 Bubmuorexa [JOK
JKU3HM Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msel 1 OKpy>Karolas 5 1 Bbubmuorexa LIOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo0rmiectBa u 9 Bubnuoreka [IOK
9KOJIOTUYECKHE CUCTEMbI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmuorexa LIOK
https://m.edsoo.ru/7f41cc74
Jl06aBuTH CTPOKY
OBUIEE KOJIMYECTBO YACOB 34 0 2.5

[10 ITPOI'PAMME
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MNOYPOUYHOE INVTAHUPOBAHUE

10 KJIACC
No Tema ypoxka KonmdecTBo yacoB Jata DnekTponHbIe TH(DpOBEIE OP
n/n Bcero | Kontposn. | Ilpaktuu. | u3y4eHus
paboTh paboThI
1 buonorus B cucteMe Hayk 1 4.09-8.09 | bubnmoreka [IOK
https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
- SKnace
- Videouroki.net
- 1C:0O6pa3oBanue
- POl
2 Mertomp! TO3HAHUS KUBOM 1 0.5 11.09- bubmoreka [{OK
npupoabl. IIpakTHuecKast 15.09 https://m.edso0.ru/863e6122
pabora Ne 1 - SKnace
«Hcnons3oBanme - Videouroki.net
Pa3IMYHBIX METO/IOB TIPH - 1C:O6pa3zoBanue
W3yUYCHHU OUOJIOTHUECKUX - POII
00BEKTOBY
3 Buonoruueckue cucremsl, 1 18.09- butmmoreka [IOK
HPOIIECCHI M UX M3YyUCHHE 22.09 https://m.eds00.ru/863e6564
- SKnacc
- Videouroki.net
- 1C:006pa3oBanue
4 XHUMHYECKHI COCTaB 1 25.09- bubnunorexa LIOK
KiIeTku. Boma u 29.09 https://m.edso0.ru/863e674e
MUHEpaIbHbIE COJIU - SKnacc
- Videouroki.net
- 1C:0O06pa3oBaHue
5 benku. CoctaB u cTpoeHue 1 2.10-6.10 | bubmuotexa [IOK
OenKoB https://m.edso0.ru/863e6b72
- SKnacc
- Videouroki.net
- 1C:0O0pa3oBaHue
6 DepMEHTB — 1 0.5 9.10- bub6immoreka [IOK
OMOoIOTHIECKHE 13.10 https://m.edso0.ru/863e6b72
KaTaJH3aToPBI. - Videouroki.net
JlaGoparophast padorta Ne 1 - POII
«3yueHue
KaTaJIuTUYECKOU
AKTUBHOCTH ()epMEHTOB (Ha
nprUMepe aMUIasbl WK
Kataniasel)»]]
7 VYraesoasl. JInmuasl 1 16.09- bu6nmoreka IJOK
20.10 https://m.edso0.ru/863e6870
- SKace
- Videouroki.net
- 1C:0O0pa3oBanue
- POl
8 HyxkmenHoBbIE KUCIIOTHI. 1 23.10- bubmuoreka [IOK
ATD 27.10 https://m.edsoo.ru/863e6d5¢
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBaHue
9 Hcropus n meronast 1 7.11- Bu6mmoreka [IOK
M3yUYCHHS KIIETKH. 10.11 https://m.eds00.ru/863e6e88

Knerounas Teopus

- SKnacc
- Videouroki.net
- 1C:0O0pa3oBanue
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- PO

10 | KieTka Kak menocTHas 13.11- - SKnacc
JKHMBas CHCTEMA 17.11 - Videouroki.net
- 1C:0O6pa3oBanue
- POII
11 | Crpoenue 0.5 20.11- bubamoreka [HOK
9YKaApUOTHIECKON KIICTKH. 24.11 https://m.edso0.ru/863e6ff0
JlabopaTopHas padora Ne 2 https://m.eds00.ru/863e716¢
«3yuenue cTpoeHust - SKnace
KJIETOK paCTEHHIA, - Videouroki.net
JKUBOTHBIX, TPHOOB U - 1C:0O06pa3oBanue
OaxTepuii moj - POII
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OITUCaHKE
12 | OOMeH BemecTB Wik 27.11- butmmoreka [JOK
MeTab0IM3M 1.12 https://m.edso0.ru/863e766¢
- SKnacc
- Videouroki.net
- 1C:006pa3oBanue
13 | ®orocunTe3. XeMOCHHTE3 4.12-8.12 | butmmoteka [JOK
https://m.eds00.ru/863e7c98
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBaHue
14 | DuHepreTuueckuii 0OMEH 11.12- Bu6mmoreka [IOK
15.11 https://m.edso0.ru/863e7aae
- SKnacc
- Videouroki.net
- 1C:0O0pa3oBaHue
15 JKU3HEeHHBIN UK KIETKH. 0.5 18.12- Bubnmnorexa [JOK
Jenenue xineTku. MUTO3. 22.12 https://m.edsoo.ru/863e7dc4
Jlaboparophas padora Ne 3 - SKmnacc
«Habmonenue MmuTo3a B - Videouroki.net
KJIETKaX KOHYHKA KOpelKa - 1C:0O0pa3oBanue
JyKa Ha TOTOBBIX
MUKPOMpEnapaTax
16 Buocunres Oenka. Peakus 25.12- Bubnmnorexa [JOK
MaTpUYHOIO CHHTE3a 29.12 https://m.eds00.ru/863e796e
- SKmnacc
- Videouroki.net
- 1C:0O0pa3oBanue
17 | Tpancnsiuus — OHMOCHHTE3 9.01- bubmoreka [JOK
Oenka 12.01 https://m.edso0.ru/863e796e
- SKnacc
- Videouroki.net
- 1C:006pa3oBanue
18 | Heknerounsie popmsl 15- Bub6immoreka [IOK
JKU3HU — BUPYCHI 01.19.01 | https://m.edsoo.ru/863e7540
- SKnacc
- Videouroki.net
- 1C:0O0pa3oBanue
19 | ®opmbl pa3MHOXKEHUS 22.01- Bu6mmoreka [IOK
OpraHUu3MOB 26.01 https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBaHue
20 | Metio3 29.01- butmmoreka [IOK
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2.02 https://m.edsoo.ru/863e7f4a
- SKnace
- Videouroki.net
- 1C:0O06pa3oBanue
21 | Obpa3oBaHue U pa3BUTHE 0.5 5.02-9.02 | bubnmoteka LJOK
MIOJIOBBIX KIIETOK. https://m.edso0.ru/863e81b6
OnoagoTBOpEHHE. - SKnacc
Jlaboparopnas padota Ne 4 - Videouroki.net
«3yueHne cTpoeHus - 1C:0O6pa3oBanue
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKPONpEnapaTaxy
22 | nnuBuayansHOE pa3BUTHE 12.02- bub6mmoreka [IOK
OpraHU3MOB 16.02 https://m.eds00.ru/863e8436
- SKnacc
- Videouroki.net
- 1C:006pa3oBanue
23 | I'enetnka — Hayka o 19.02- Bbubanoreka [IOK
HACJICJICTBCHHOCTH H 23.02 https://m.eds00.ru/863e86f2
W3MEHYHUBOCTHU - SKnace
- Videouroki.net
- 1C:0O06pa3oBaHue
24 | 3aKOHOMEPHOCTH 26.02- bu6mmoreka [IOK
HAcJIeJI0BaHMUS MTPU3HAKOB. 1.03 https://m.eds00.ru/863e8878
Monorubpuanoe - SKnacc
CKpeIlMBaHUE - Videouroki.net
- 1C:006pa3oBanue
25 | durubpunnoe 4.03-7.03 | bubimoreka [IOK
CKpeIlIuBaHue. 3aKOH https://m.edso00.ru/863e89a4
HE3aBUCUMOTr0 - SKnacc
HAcJIeI0BaHUS IPU3HAKOB - Videouroki.net
- 1C:0O6pa3oBanue
- POIII
26 CremnineHHOe HaclIeJOBaHUE 0.5 11.03- Bbubnmnorexa [JOK
npusHakoB. JlaboparopHas 15.03 https://m.eds00.ru/863e8c60
pabota Ne 5 «M3yueHue - SKmnacc
pe3yJIbTaToB - Videouroki.net
MOHOTHOPHIIHOTO U - 1C:0O0pa3oBanue
JTUTHOPUTHOTO - POIN
CKPELIMBAHUS Y IPO30QHIIBI
HA FOTOBBIX
MUKPONpEnapaTax
27 | I'enernka moima. 18.03- bu6nmoreka IJOK
HacnenoBanue nmpu3Hakos, 22.03 https://m.edso0.ru/863e8c60
CLEIIEHHBIX C ITOJIOM - SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
- POl
28 | U3MEeHYHBOCTS. 0.5 01.04- butmmoreka [JOK
Henacnencreennas 5.04 https://m.edsoo.ru/863e8efe
W3MEHYUBOCTb. - SKnacc
JlaGoparophast padota Ne 6. - Videouroki.net
Wzydenue - 1C:0O6pa3oBanue
MOIU(DUKALIMOHHON - PoOII
M3MEHUYUBOCTH, IOCTPOCHHUE
BapUAIIOHHOTO Psijia 1
BapHUAITMOHHOM KPUBO»
29 | HacaencrBeHHast 0.5 8.04- butmmoreka [IOK
U3MEHYUBOCTD. 12.04 https://m.edso0.ru/863e8efe
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«AHanu3 myTanun y
JIpo30(MITBI Ha TOTOBBIX

JlaGopartophast pabota Ne 7.

- SKnacc
Videouroki.net
- 1C:0O6pa3oBanue

MHKpoIpenaparax» - POII
30 | I'eneruka yenmoreka 1 15.04- bubaunoreka [JOK
19.04 https://m.edso0.ru/863e8d78
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
- POII
31 | PesepBHBIH YpOK. 1 22.04-
O0o006111IeH e TT0 TEME 26.04
«HacnencTBeHHOCTh U
U3MEHYUBOCTD
OpraHU3MOB»
32 | Cenekuus Kak HayKa u 1 29.04- bu6mmoreka [IOK
nporecc 3.05 https://m.eds00.ru/863e9214
- SKnacc
- Videouroki.net
- 1C:006pa3oBanue
33 | MeToap!l ¥ TOCTHKCHUS 1 13.05- butmmoreka [JOK
CEJICKIIUHU PACTCHUI U 17.05 https://m.eds00.ru/863e9214
>KUBOTHBIX - SKnacc
- Videouroki.net
- 1C:0O6pa3oBaHue
34 | buoTtexHoJIOTHs KaK 1 20.05- bubanoreka [IOK
OTpaciib MPOM3BOJICTBA 24.05 https://m.edso0.ru/863e9336
- SKnacc
- Videouroki.net
- 1C:0O0pa3oBaHue
JloGaBuTH CTPOKY
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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11 KJIACC

Ne Tema ypoka KonnuectBo yacos Jara DJIEKTPOHHBIC ITU(PPOBBIC
n/n Bcer | Kontpon. | Ilpaktuy. | M3ydeHHs | 0Opa3oBaTENbHBIE PECYPCHI
0 paboThI paboThI

1 OBOJIIOLIUS M METOJIBI €8 1 bubmunoreka LIOK
U3yYCHUSI https://m.edsoo.ru/863ea20e
- SKiace
- Videouroki.net
- 1C:O6pa3oBanue
2 Hcropus pazBuTus 1 bubmmoreka [JOK
MPEeACTaBICHUIT 00 BONIOINH https://m.edso0.ru/863e9570
- SKnacc
- Videouroki.net
- 1C:O06pa3oBaHue
3 MUuUKpO3BOTIOIIHS 1 bubnunoreka [JOK
https://m.edsoo.ru/863e9cle
- SKinace
- Videouroki.net
- 1C:O06pa3oBanue
4 [Nomymnsius Kak dMeMeHTapHas 1 0.5 bubmmorexa [IOK
eIMHHUIIA BUIA ¥ DBOJIIOIHH. https://m.edso0.ru/863e99c6
JlaboparopHas padota Ne 1 - SKnace
«CpaBHEeHHE BUJIOB IO - Videouroki.net
MOP(OIIOTHIECKOMY KPHTEPHIO» - 1C:06pa3oBanue
5 JIBmKymime cHItbl (3JIeMeHTapHbIS 1 bubmmorexa [IOK
(baKTopBbI) IBOIOIHN https://m.edso0.ru/863e9da4
- SKnace
- Videouroki.net
- 1C:O0pa3oBanue
6 EctecTBeHHbIi 0TOOD U €ro 1 Bubnuoreka [IOK
(bopmbI https://m.edso00.ru/863e9ed0
- SAKnace
- Videouroki.net
- 1C:0O06pa3oBanue
7 Pesynprate! sBOMONIINN: 1 0.5 Bu6nuoreka IJOK
MPUCTIOCOOJICHHOCTh OPTaHU3MOB https://m.edso0.ru/863e9fde
1 BuA000pa3oBaHue. - SKnacc
JlaGopaTopHas padota Ne 2 - Videouroki.net
«Onucanue npucrnocoOIeHHOCTH - 1C:0O6pa3oBanue
OpraHu3Ma u €€ OTHOCUTEIBHOTO
Xapakrepa»
8 Hanpasnenus u nytn 1 Bubmuorexa LIOK
MaKpOIBOJFOLUH https://m.edsoo.ru/863e9cle
- SHKiace
- Videouroki.net
- 1C:0O6pa3zoBanue
9 HeobOpaTumocTs 3BoMOIIUH 1 - SKinacc
- Videouroki.net
- 1C:0O6pa3zoBanue
10 | Ucropus xu3HU Ha 3emiie U 1 - SKnacc
METO/IbI €€ U3yUCHHS - Videouroki.net
- 1C:0O6pa3zoBanue
11 | I'unoTe3sl NPOUCXOXKICHHUS 1 Bubmuoreka LIOK
JKH3HH Ha 3eMIIe https://m.edso0.ru/863ea5a6
- SKiace
- Videouroki.net
- 1C:0O6pa3zoBanue
12 | Pa3BuTHe )XH3HU Ha 3eMIIE 110 1 bubmuoreka IIOK

9paM ¥ Mepuoiam

https://m.edso0.ru/863ea6bbe



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863e9ed0
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

- SKnacc
- Videouroki.net
- 1C:O06pa3oBaHue

13 | OcHOBHBIE HTAIBI IBOJIFOIMA 0.5 bubmuoreka IIOK
PacTUTEIHLHOTO U YKHBOTHOTO https://m.edsoo.ru/863ea8bc
mupa. [IpakTuaeckas padota Ne 1 - SKnacc
«HM3yueHne uckomaeMpIx - Videouroki.net
OCTaTKOB PACTEHUH U )KHBOTHBIX - 1C:0O6pa3zoBanue
B KOJUICKIIUSX)

14 | CoBpeMeHHas cHcTeMa bubmmoreka [JOK
OpraHU4ecKOro MUpa https://m.edso00.ru/863ea48e

- SKnacc
- Videouroki.net
- 1C:O06pa3oBanue

15 | DBosronys yeaoBeka bubmuoreka LIOK

(anTpomoreHes) https://m.edsoo.ru/863eac2c
- SKnacc
- Videouroki.net
- 1C:O06pa3oBanue

16 | Jemwxymue cumbl (pakTopsl) bubmmorexa [IOK

AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44
- SKnacc
- Videouroki.net
- 1C:006pa3oBanue

17 | OCHOBHBIE CTaIMH DBOJIOLUN - SIKmnacc
4eJIoBeKa - Videouroki.net

- 1C:O06pa3oBanne

18 | YenoBeueckue pachl u Bbubmuoreka LIOK

MPHUPOHBIE aIaNTAIlNHU YeTOBEKA https://m.edsoo.ru/863eaea2
- SKnacc
- Videouroki.net
- 1C:O0pa3oBanue

19 | PesepsHbiii ypok. O000I1IEHHE 110
TeMe «BO3HUKHOBEHUE 1
pa3BUTHE JKU3HU Ha 3eMIie»

20 | Dxonorus Kak Hayka

21 | Cpenpl obuTanus u Bubmmorexa [JOK
9KOJIOTHYECKHE PAKTOPHI https://m.edsoo.ru/863eafec

- SAKnace
- Videouroki.net
- 1C:O0pa3oBanue

22 | AbuoTtnueckue GHaKTOpbI. 05 Bbubmuorexa LIOK
JlaGopatopnas padora Ne 3. https://m.edso00.ru/863eb10e
«Mopdornorndeckne - SKinacc
O0COOCHHOCTH PACTEHU U3 - Videouroki.net
Pa3HBIX MECT OOUTAHU. - 1C:0O6pa3zoBanue
JlaGoparopHas pabota Ne 4.

«BnusHue cBeTa Ha poCT U
pa3BHTHE YEPEHKOB KOJIEyCa»

23 | buotnyeckue GakToOphl Bbubmuorexa LIOK

https://m.edso0.ru/863eb348
- SKnacc
- Videouroki.net
- 1C:O6pa3oBanue
24 | DKOJIOrMUYECKUE XapaKTEPUCTUKH 0.5 - SKnacc

nonynsauud. [Tpaktudeckas
pabota Ne 2 «IToxcu€T mnoTHOCTH
MIOTYJISIIANA Pa3HBIX BUOB
pacTeHHIH»

- Videouroki.net
- 1C:0O6pa3zoBanue



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

25 | CooOriecTBa OpraHu3MOB — 1 Bubnmnoreka [IOK
OMoIIEH03 https://m.edsoo.ru/863eb46a
- SKiace
- Videouroki.net
- 1C:O6pa3oBanue
26 | DKOJOTHYECKUE CUCTEMBI 1 bubmunoreka IIOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
- SKmnacc
- Videouroki.net
- 1C:O06pa3oBaHue
27 | OCHOBHBIE TTOKA3aTeIn 1 bubmuoreka LIOK
9KOCHUCTEMBI. DKOJIOTHUCCKHE https://m.edsoo.ru/863eb5fa
rapamMuasl. CBOMCTBA SKOCHCTEM. - SKnacc
Cykueccust - Videouroki.net
- 1C:O06pa3oBanue
28 | IlpupoaHBIE IKOCUCTEMBI 1 - SKnacc
- Videouroki.net
- 1C:O06pa3oBanue
29 | AHTpOIIOTEHHBIE YKOCUCTEMBI 1 - SKnacc
- Videouroki.net
- 1C:006pa3oBanue
30 | buocdepa — riobanbHas 1 bubnuoreka [IOK
9KOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
- SKnace
- Videouroki.net
- 1C:O0pa3oBanue
31 | 3aKOHOMEpPHOCTH CYIIIECTBOBAHUS 1 bubmmorexa [IOK
ouochepsb https://m.edso00.ru/863ebd16
- SKmacc
- Videouroki.net
- 1C:0O6pa3oBanue
32 | YenoseuecTBo B Onocdepe 3emnun 1 - SKnacc
- Videouroki.net
- 1C:0O06pa3oBanue
33 | CocyuiecTBOBaHUE MIPUPOIBI U 1 Bbubnuorexa LIOK
4eJI0BeYeCTBa https://m.edsoo.ru/863ebale
- SKmacc
- Videouroki.net
- 1C:0O6pa3oBanue
34 | PesepBHbiil ypok. O000IIEHHE 1
teMbl «Coo0rmiecTBa 1
9KOJIOTHYECKHE CHCTEMBI»
J00aBUTb CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 34 2.5

[TPOIT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Buonorus: 6a3oBblii ypoBeHs, 10 knace/ mon. pen. B.B. ITaceunuk. — M.: IIpocBemenue, 2022
METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA

Buonorus. 10—11 knaccel. ba3oseiii yposens. [loypounsie pazpadotku / B. B. [laceunux, I'. I'. LlIBenos, T. M.
EdumoBa. — 2-¢ u3n., crep. — Mockea : [Ipocserenue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://uchi.ru/main

https://videouroki.net/

https://resh.edu.ru/

https://www.yaklass.ru/
https://marketplace.obr.nd.ru/
https://foxford.ru/courses/2451/lessons/55245
https://biouroki.ru/material/
https://content.edsoo.ru/lab/subject/1/
1C:O6pa3oBanue, JUCKH MO KiIaccam

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O ITPOLECCA
YYEBHOE OBOPYJOBAHUE
CripaBoYHbBIC TaOIHIIBI
DNEeKTPOHHBIE TAOIUIIBI
HarypasnbHble 00bEKTHI
JlabopaTopHoe 00opymoBaHue

OBOPYJOBAHME JJIs1 TIPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUM
MynbTUMETUIHBIN TPOEKTOP, IKPaH
JlaboparopHoe obopyaoBaHue
HatypanbHble 00bEKThI
MakeTnl, MOJICITH



