MHWHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EJEPAIIUU
MuHuCTEPCTBO 00Pa30BAHMS M MOJIOIEKHON MOIUTUKHA CBepaI0BCKOM 00J1acTH
Yupasiienue o0pazoBaHueM Ac0eCTOBCKOI0 rOpoACKOro OKpyra
MyHununajibHOe ABTOHOMHOE 00111e00pa3oBaTeibHOE yUpeKIeHue

«JInueit Ne 9» AcOecTOBCKOIo ropoacKoro oKkpyra

[TpunioxeHne K OCHOBHOM 00pa3oBaTenbHOI
porpaMMe CpeHero 00IIero oopa3oBaHusl,
yTBepxkAcHHOM mpukazoM Ne 208/2-o1 oT
02.09.2024r.

PABOYAS TPOTPAMMA
(ID 1255478)

yueOHoro npeamera «buosorusi. bazoBbiii ypoBeHb»
1u1st oOyvaronuxcst 10 — 11 kmaccos



MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mpOrpaMMbl 1O OMOJIOTHU TEOPETUIECKYIO OCHOBY ISl OTIPEACIICHUS
MoAX0A0B K (OPMHUPOBAHUIO COAEpKaHUsI yuyeOHOro mnpenmera «buonorus» cocTaBUiIu:
KoHuenryansHble monokeHus @DIOC COO o B3auMOOOYCIOBIEHHOCTH  IIeJeH,
coJiep KaHMsl, pe3yNbTaTOB 00y4YeHUsI U TPEOOBAHUN K YPOBHIO MOJATOTOBKH BBITYCKHUKOB,
MOJIOXKEHUS 00 OOIIUX MEeNsIX U MPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero odiiero oopa3zoBanus B Poccuiickoit denepaninu, a Takke MOJI0XKEHUS O
cneruduke Ouosoruu, €€ 3HAYCHUM B TIO3HAHUM >KMBOW MPUPOABI U 00OecredeHuu
CyLIECTBOBaHUsI  uejoBedeckoro obmiectBa. CorjiacHO Ha3BaHHBIM  IMOJIOKEHUSIM,
onpeieNIeHbl OCHOBHBIE (PYHKIIMU MTPOTPAMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu naéT MpeAcTaBlieHWE O UeNsIX, 00 ofmel crpaTeruu
oOydeHHs, BOCIUTAHUS W Pa3BUTHUA OOYYAIOLIUXCS CpPEACTBAaMU Y4eOHOTO TIpeaMera
«buonorusi», omnpenenser o0s3aTeIbHOE MPEAMETHOE COJEpPKaHUE, €ro CTPYKTYpY,
pacmpeneieHie Mo pasjieiam M TeMaM, PeKOMEHJYeMYI0 MOCIe0BaTebHOCTh M3YUYECHUS
y4eOHOro MaTepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€d, JOTHUKU
00pa3zoBaTeILHOTO IPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIIMXCsl.

B nporpamme mo OHONOrMM TakXe YUYUTHIBAIOTCA TpPeOOBaHUS K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEJAMETHBIM pe3yJibTaTaM o0yueHus B (pOpMUPOBAHUU
OCHOBHBIX  BHUJOB  Yy4eOHO-TIO3HABaTEIbHOW  NEATEIbHOCTU/Y4eOHBIX  JIEHCTBUMI
00yJaroIUXCs 0 OCBOCHHUIO COAEPKaHMs OMOIOTUYECKOTO 00pa30BaHUsI.

B nporpamme mo 6uonorum (10—11 kmaccel, 6a30BbIH YPOBEHB) peaan30BaH MPUHITUTT
NPEEeMCTBEHHOCTH B M3YyUYCHUU OHOJIOTHH, Ojarojaps 4eMmy B HEW MpocMaTpuBaeTcs
HaIpaBJIEHHOCTh HAa PAa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMHPOBAHHEM ECTECTBEHHO-
HAy4HOTO MHUPOBO33PEHUS, I[IEHHOCTHBIX OPUEHTAUUA JUYHOCTH, IKOJOTHYECKOTO
MBINJICHUS, TPEICTAaBICHUH O 3A0pOBOM oO0pa3e >KU3HH W OepekHbIM OTHOIIEHHEM K
OKpyXxaromieil mpupoaHou cpezne. [losromy Hapsmy ¢ u3ydyeHUEM OOMIEOHMOTIOTUYECKHUX
TEOPHii, a TaK)Ke 3HAHUU O CTPOCHHUH KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX
NPOTEKAIUX B HHUX IMPOIECCOB B MPOrpaMMme 10 OWOJOTHH YICICHO BHUMAaHUE
MCII0JIb30BAHMIO MOJYYEHHBIX 3HAaHWM B MOBCEIHEBHOM >KM3HU VISl PEIICHUS MPUKIIATHBIX
3a/7a4, B TOM 4YHUCJe: NPO(UIAKTUKH HACIEICTBCHHBIX 3a00JICBaHUN YEIIOBEKAa, MEIUKO-
TEHETUYECKOTO0 KOHCYJIbTUPOBAaHMS, OOOCHOBAaHUS OSKOJOTHUYECKH I€JECO00pa3HOro
MOBEJICHUS B OKPYXKAIOLIEW IIPUPOAHOM Cpelle, aHaiau3a BIHSHUS XO3AMCTBEHHOMN
NEATEIbHOCTA YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX M HCKYCCTBEHHBIX SKOCHCTEM.
VYcunenue BHUMaHUS K TPUKIATHON HAMpaBICHHOCTH y4deOHoOro mpenmera «buomorus»
MPOJUKTOBAHO HEOOXOJUMOCThIO O00€CIeUeHUs] YCIOBUW ISl pPEIICHUsT OJHOW W3
aKTyaJIbHBIX 3a7a4 IIKOJIBHOTO OWOJIOTMYECKOro o0pa3oBaHMs, KOTOpas Mpeanoiaraet
dbopmupoBaHUE y 00yUYarOIIMXCS CIIOCOOHOCTH aAanTUPOBATHCS K U3MEHEHUSIM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpemHero oobmero o0pa3oBaHusl 3aHUMaeT BaxkHOe MecTo. OHa
oOecrnieunBaeT (popMupoBaHrEe Yy 00yUArOMIUXCS MPEICTABICHUN O HAYYHON KapTHHE MUpa,
pacuupsieT U 0000IaeT 3HAHUS O XUBOW TPHUPOJE, €€ OTIWYUTEIBHBIX MPHU3HAKAX —
YPOBHEBOI OpraHU3alluy U HBOJIOLMU, CO3/1aET YCIOBHS JIsl: TIO3HAHUS 3aKOHOB >KHUBOU
npupoabl, (HopMHpOBaHUS (PYHKIIMOHATLHOW TPAMOTHOCTH, HABBIKOB 370pPOBOTO U
6e3omacHOTO 00Opasza >KHU3HHU, DKOJOTHYECKOTO MBIIUICHUS], [IEHHOCTHOTO OTHOIICHUS K
JKABOM IIPUPOJIE U YEIIOBEKY.



Bonbuioe 3HaueHune OMONIOTHMS MMEET TakKe ISl PEIIeHUs BOCIUTATENbHBIX MU
pa3BUBAOLIUX 3alad CpeAHero oomero oOpa3oBaHMSA, COLMAIM3ALMM O0YYaroIIHUXCS.
N3yuenne Omonormmu obOecreynBaeT YCIOBUSA Uil (OPMHUPOBAHHUS HWHTEIUICKTYAIbHBIX,
KOMMYHHKAallMOHHBIX ¥ HMH(MOPMAIMOHHBIX  HAaBBIKOB, ACTETHMYECKOM  KYJIbTYpBHI,
CHocOoOCTBYET MHTErpaluy OHOJOTMYECKUX 3HAHUH C TPEACTAaBICHUSIMH U3 JPYIHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XMMHUU U reorpaduu. HazBaHHbIE MON0XKEHUS
0 MpeAHa3HaYeHUH ydueOHOro npeamera «buomorus» cocTaBuiIM OCHOBY JUIsl ONpEAETIEHUs
HOJIXOA0B K OTOOPY M CTPYKTYPUPOBAHUIO €ro COACpKAaHUSA, IPEJCTaBICHHOIO B
nporpamme 1o OMOJOTUH.

Ot6op conepxanusa ydeOHoro mnpeamera «buomorus» Ha ©0a30BOM ypOBHE
OCYIIECTBJIEH C MO3MIMI KyJIbTYpOCOOOPAa3HOTO MOJX0Jd, B COOTBETCTBUU C KOTOPBIM
oOyuaronuecs JA0KHbI OCBOUTh 3HAHUS U YMEHUs, 3HAUUMBbIe 111 (POpMUPOBAHUS 00ILEi
KYJIbTYpPBI, OIIPEACIAIOMIE aJeKBATHOE IOBEJICHUE YEJIOBEKA B OKPYKAIOLIEH IMPUPOIAHOMN
cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM KM3HU U MPAKTUUYECKOH aesTenbHocTu. Ocoboe
MECTO B JITOW CHCTEME 3HAaHUN 3aHUMAIOT DJIEMEHTBHI COJIEPKAHMs, KOTOPBIE CIyXKaT
OCHOBOW JUIsi (OPMHUPOBAHUS NPEJCTABICHUI O COBPEMEHHOM €CTeCTBEHHO-HAayYHOU
KapTUHE MHpa U LEHHOCTHBIX OpPUEHTALUSAX JUYHOCTH, CHOCOOCTBYIOIIMX T'yMaHHW3alUu
OMOJIOrMYECKOr0 00pa30BaHMUS.

CTpyKTypupOBaHUE COJEpKaHHUs y4yeOHOTO MaTepualia B IporpamMme 1o OHOJIOTHH
OCYILIECTBICHO C YY€TOM MPHOPUTETHOTO 3HAYEHHs 3HAaHUW 00 OTIMYUTENIBHBIX
OCOOCHHOCTSIX JKMBOM MpHUpPOABI, O €€ YyPOBHEBOM OpraHM3alud © HBOMIONUUA. B
COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro mnpeamera «buosiorus» BblAEIEHBI
CIENyIOUIME COJep)KaTenbHble JuHUU: «buonorus kak Hayka. MeToabl Hay4HOIO
no3HaHus», «Kierka kak Ouosjormyeckas cucrema», «OpraHusm Kak OHOJIOTHYecKas
cuctemay, «CucreMa M MHOrooOpasve OpPraHMYeCKOro MHpay, «IBOJIOLUS KUBOU
IPUPOABI», « IKOCUCTEMBI U IMTPUCYIUE UM 3aKOHOMEPHOCTHY.

Lenp usyuenust yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIa/IEHUE
00y4YaIUMHCS 3HAHUSIMH O CTPYKTYPHO-(YHKUIMOHAJIBHON OpraHu3alMy >KUBBIX CHCTEM
pasHOro paHra ¥ NpUOOpPETeHHWE YMEHUH HCHOJb30BaTh 3TU 3HAHUS I T'PaMOTHBIX
JeMCTBUN B OTHOIIEHUM OOBEKTOB >KUBOM NMPHUPOABI M PEIICHUS Pa3IUYHBIX >KM3HEHHBIX
npoosieM.

JlocTrxkenue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrieunBaeTCs pelIeHrueM CIeAYIOUINX 3a1au:

OCBOEHHE OOYYaIOUIMMHCS CHUCTEMbI 3HaHUH O OMOJOTHMYECKHUX TEOPHSX, YUECHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBWiaX, CIyXKallluXx OCHOBOM  ams
(dopMHUpOBaHUS TPEACTABICHUII O €CTeCTBEHHO-HAyYyHOW KapTHHE MHpa, O MeToiax
HAYYHOTO TO3HaHUsS, CTPOEHUH, MHOTOOOpa3uu M OCOOEHHOCTSIX >KMBBIX CHUCTEM DPa3HOTO
YPOBHSI OpraHW3allid, BBIJAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX MCCIEIOBAHUIX B
Oonooruy;

dopmupoBaHKe y 00y4aromuXcs MO3HABATEIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPYECKUX
crocoOHOCTEH B Tpolecce aHalu3a JaHHBIX O MyTAX Pa3BUTHSI B OHOJOTMHM HAay4HBIX
B3IJISJ0B, UJEH U MOJAXO0B K M3YUEHHUIO )KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alluu;

CTaHOBJICHHE y oOydarommxcs oOImeld KynbTypbl, (QYHKIHOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHATH M OIICHUBATH SIBJICHUS OKPYKAIOLIETO MUpPA KUBOU MPUPOIBI
Ha OCHOBAaHWU 3HAHUU U OMbITA, MOTYYEHHBIX IPU U3yYEHUHU OUOJIOTUH;



dbopMupoBaHHe y 00yUaOIUXCsl YMEHUH WILTIOCTPUPOBATH 3HAUEHHE OMOIOrHYECKUX
3HAHUM B MPAKTHUYECKOW NEATETbHOCTH YeJIOBEKa, Pa3BUTHUH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXXHOCTH MO3HAHUS YEJIOBEKOM >KUBOW MPUPOJBL,
HEOOXOMMOCTH O€peKHOr0 OTHOIIECHUS K HeH, COOMIOACHHS ATHYECKHX HOPM MpHU
MPOBEJIEHUU OMOJOTUYECKUX UCCIIE0OBAHMIA;

OCO3HAHHWE IIEHHOCTH OHOJOTMYECKUX 3HAHUW JUIsl  TIOBBIICHUS  YPOBHS
IKOJIOTHUECKON KYIbTYpPHI, 4711 (OPMHUPOBAHUS HAYUHOTO MUPOBO33PECHHUS;

NpUMEHEHHE PUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEAHEBHOM KU3HU JJIS1 OLICHKU
NOCJIEZICTBUI CBOEH AESITENIBHOCTH MO OTHOILEHUIO K OKPY’Kalollel cpesie, COOCTBEHHOMY
310pOBBIO, 0OOCHOBAHUE U COOJIOIEHHE Mep MPOPUIAKTUKY 3a00JI€BaHUM.

B cucreme cpemnero o6mero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM
YpOBHE, SIBIISIETCSl 00s13aTENbHBIM YU€OHBIM MPEIMETOM, BXOISIIUM B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HAYYHBIE PEIMETHI».

Jnst u3ydeHuss Ouojoruu Ha 0a30BOM YpOBHE CpenHero ooiiero o0pa3oBaHUS
otBoaMTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hegemo), B 11 kimacce — 34 yaca (1 gac
B HEJICITIO).



COJAEP)KAHUE OBYYEHUA
10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUUYECKUMH U APYTUMU
€CTECTBEHHBIMH HayKamH, (uimocopuei, 3TUKOM, ICTETUKON U mpaBoM. Ponb Ouonoruu B
dbopMUpOBaHUM COBPEMEHHOM HayYHOU KapTUHBI Mupa. Cuctema OHOJIOTHYECKHX HayK.

MeToapl TMO3HAHUA HKUBOM MNpUPOALl (HAONIONEHUE, OJKCIEPUMEHT, OIMKMCAHUE,
U3MEpeHue, Kiaccuukaius, MoJeIMpOBaHNe, CTAaTUCTUYECKast 00paboTKa TaHHBIX).

JleMoHCcTpauum:

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

Tabnuiel u cxembl: «MeTOIbI TO3HAHUS KUBOW TPUPOJIBI.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «Mcmonbp3oBaHue pa3jaMYHBIX METOJOB MPHU H3YUYCHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M UX OPraHU3alMs.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ononoruu. OTaudue KuBbIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OnmocucTeM M HX pa3HoOOpaswe. YpPOBHU OpraHU3allid OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIA, TKAaHEBbIM, OPraHU3MEHHBIM, MOMYJISIHOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHM ), OMOChepHBIi.

JlemMoHCTpaunm:

Tabnuuel U cxembl: «OCHOBHbIE MPU3HAKU KU3HUY, «YPOBHU OpPraHU3ALUHU >KUBOU
TIPUPOJIBI.

Oo6opynoBanue: moaens Monekynsl JITHK.

Tema 3. XuMHYeCKHH COCTAB M CTPOCHHE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBHI:  MaKpO3JIEMEHTHI,
MUKpO3JIEMEHThI. Bosia 1 MUHEpabHbIE BELIECTBA.

@OyHKIMM BOABI U MHUHEPAIbHBIX BELIECTB B KieTke. [loanepkaHne ocCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHUHOKUCIOTBI — MOHOMEphI OEJIKOB.
He3amMeHumble U 3aMEHUMbIE AMUHOKUCIOTBL. AMMHOKHUCIOTHBIH COCTaB. YPOBHH
CTPYKTYpbl OENKOBON MOJEKYNbl (IMepBUYHAS, BTOPWUYHAS, TPETHUYHAS U YETBEPTUYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu OeinKos.

depmeHThI — OMoorHueckue KaraauzaTopsl. CTpoeHne GpepMeHTa: akKTUBHBIN LEHTP,
cyoctparnas cnenuduyHocts. Kodepmentsl. Burtamunbsl. Otnuuwst ¢(epMeHTOB OT
HEOPraHMYECKUX KaTaJnu3aTopOB.

VYrneBoabl: MoOHOcaxapulbl (IJIIOKO3a, pubo3a M J1€30KCHpuO03a), aucaxapuibl
(caxapo3sa, JaKTo3a) U mojmcaxapuisl (Kpaxmal, IJIMKOTEH, LeJ003a). bruonornyeckue
(GyHKINU yTIEBOAOB.

Jlunuael: Tpurauuepubl, gocoaunuabl, crepouasl. ['mapoduibHO-ruapoPoOHBIE
cBoiictBa. buonornyeckue Gpynkuuu nunuaos. CpaBHEHHE YTIEBOJOB, OCIKOB M JUIHJIOB
KaK HCTOYHHKOB 3HEPIHH.

Hyxnennoseie kucnortsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX
kucnoT. Ctpoenue u ¢ynkuuu JJHK. Crtpoenune u ¢ynkimuu PHK. Bunst PHK. ATO:
CTpOCHHE U (PYHKLIUH.



[uronorust — Hayka o kietke. Kiietounas Teopus — npuMep B3aMMOJAECUCTBUS UACH U
($akTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3YUYEHHSI KIETKH.

Knerka kak memoctHas xwuBass cuctema. OOmme OpHU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmemOpaHa, monekynsl JIHK kak renetnueckuil annapar, cuctemMa CUHTE3a Oenka.

Tunbl KIETOK: 3yKapuoTHUeckas M mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTHueckon kietku. Kierouynas crtenka Oaktepuit. CTpoeHHE 3YKapHOTHUECKOU
kJeTKku. OCHOBHBIE OTJIMYMS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOUHASI CTEHKA, TTIMKOKAIUKC, UX (DYHKIIUU.
[Tna3smatudeckas MemOpaHa, e€ cBoiictBa W (yHkiuu. lluTommazmMa m e€ oOpraHoOHUbI.
OpnnomemOpannble  opranouabl  kietku: OIIC, anmapar [onbIku, JIM30COMBI.
[ToryaBTOHOMHBIE OpPraHoOMAbl KJIETKU: MHUTOXOHJpPHUH, IiacTuabl. I[IpoucxoxaeHue
MUTOXOHApUH U miacTua. Buasl nnactua. HememOpaHHbie OpraHoOUIbl KIETKH: PUOOCOMBI,
KJIETOYHBIM ILIEHTP, LEHTPUOIH, PECHUYKH, XKIYTUKU. DYHKIUH OpPraHOWIOB KIETKH.
Bxirouenus.

SAnpo — perynaropHslid 1eHTp kieTku. CrpoeHue sapa: siaepHas o000JI0uKa,
KapuoIia3Ma, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BELIECTB B KIIETKE.

JdeMoHcTpauum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneitnen, P. Bupxos, . Yotcon,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammbl: «PacnpeneneHne XHMHUYECKHMX DJJIEMEHTOB B HEXKUBOW MPHUPOIEH,
«Pacripenenenrie XUMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOIE».

Tabnuier u cxeMmbl: «Ileproguueckast TabauIla XUMUYECKUX JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAb», «buocunTe3 Oenka», «CtpoeHne Moyekynbl Oenka», «CTpoeHue
depmenrta», «Hykneunossie kucnotsl. JJHK», «Ctpoenne monekynsr AT®», «Ctpoenue
AYKApUOTHYECKON KIeTKn», «CTpoeHue >KUBOTHOM KIETKH», «CTpOoeHHe pacTUTEIbHOU
KJIETKN», «CTpoeHne MpoKapuoOTHIECKOM KIeTKn», «CTpoeHue sapa KIETKW», « Y TIEBOIBD,
«JIummaery.

OO0opynoBaHue: CBETOBOW MUKPOCKOII, 000pYyJ0BaHUE sl IPOBEJCHUS HAOIIOACHUN,
U3MEpPEHUH,  OKCIEPUMEHTOB,  MMKpPOIIpENapaTbl  pPacTUTENIBbHBIX, JKUBOTHBIX U
OaKTepuaIbHBIX KJIETOK.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Jlaboparopnast pabota Ne 1. «/3ydeHne KaTAIUTUIECKON aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuiIa3bl WM KaTajaasbl)y.

JlaGoparopnas pabora No 2. «M3ydyeHue CTpoCHHS KIETOK PACTCHHM, >KMBOTHBIX U
OakTepHii o1 MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax U ux OMHUCAHUE».

Tema 4. ’KnuzHeaessTeJLHOCTDh KJIETKH.

OOMeH BemiecTB, WM MeTabomu3M. AccUMWIAIUA (TUTACTHYECKUA OOMEH) U
JUCCUMMWIISILIMS (PHEPreTHUEeCKHil 0OMEH) — ABE CTOPOHBI €AMHOIO MpoLecca MeTadoIu3Ma.
Posnb 3aKOHOB COXpaHEHHUs BEIIECTB U PHEPTUU B IOHUMaHUH MeTabonn3ma.

Tumbr oOMeHa BemecTB: aBTOTPOHBIN U rerepoTpodHblii. Ponb hepmeHToB B 00MeHe
BELIECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®otocunTe3. CBetoBass M TemHOBas (a3bl QorocunTe3a. Peakmum QorocuHTesa.
DddextuBHOCTS PoTOCHMHTE3a. 3HaueHUEe (PoTOCWHTE3a IS KM3HM Ha 3emie. BrusHue
yclloBUM cpeabl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIMIEHHS €Tr0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTEHUH.



XeMocuHTe3. XeMOCHUHTE3UpYIolue 0akTepun. 3HaUeHHEe XeMOCHUHTEe3a [ )KU3HU Ha
3emuie.

OHepretnueckuidi oOMeH B KieTke. PaciienyeHue BellecTB, BbIIEIEHUE U
aKKyMYJIUPDOBaHUE SHEPrUM B KIETKE. OTambl SHEPreTuyeckoro obmeHa. [nukonwus.
bpoxenue u ero Buael. KuciopogHoe OKHUCIEHHE, WIM KJIETOYHOE JbIXaHHUE.
OxkucnurenbHoe pocopunupopanue. IPHEeKTUBHOCTb IHEPTETHIESCKOTO 0OMEHa.

Peakuuu matpuuHoro cuHrtesa. I'enetmueckas uHdopmanus u JHK. Peanuzanus
reHeTu4YecKkor nHpopManuu B KiaeTke. [ eHeTHUeCKHit Koa B ero CBOMCTBA. TpaHCKPUITITUS —

matpuuHbiii cuHTe3 PHK. Tpancmaums — OwuocuHre3 Oenka. OTanbl TPaHCISILHU.
KoaunpoBanue amuHokuciot. Posb pubocom B OnocuHTe3€ OEKa.
Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcropus otkpeitus Bupycos (. W.

WBanoBckwuif). OcCOOEHHOCTH CTPOCHUS M KM3HEHHOTO IMKJIa BHUpPYcoB. bakrepmodaru.
bone3nn pacTeHuid, JKMBOTHBIX M 4YEJOBEKa, BbI3bIBa€Mble BUpycamMu. Bupyc
umMmyHogepunura yenoBeka (BUY) — Bo3oynurens CIIW/la. OOpaTHas TpaHCKpUILUA,
peBepTasza u uHTerpasa. [lpodunakrruka pacnpocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUM.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbnos, /I. 1. UBanosckui, K. A. Tumupsses.

Tabmumet u  cxembl: «Tumbl nutanus», «Metabonuam», «MHUTOXOHAPUSIY,
«JHepreTudeckuit 0omen», «Xnoporacty, «@orocuntesy», «Ctpoenne JHK», «Ctpoenue
u (QyHkunonupoBanue TeHa», «CuHre3 Oenka», «['eHeTnueckuil kom», «Bupych»,
«bakrepuodarn», «Ctpoenue u xu3HeHHbll mukn Bupyca CIIM/a, Oakrtepuodaray,
«Pemmukanus [JHK».

OGopynoBanue: Mozenu-anmnkauu  «Yapoenne JIHK wu  tpanckpumnius»,
«buocuntes 6enka», «CTpoeHue KIETKH», MOAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U HHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KneTounslif 1uki1, Uin >KM3HEHHBIA UK KieTku. MuTepdaza u murtos. [Iponeccsl,
npoTekaromue B uaTepdaze. Pernmukanus — peakuust matpuunoro cunresza JJHK. Ctpoenue
XpPOMOCOM. XpPOMOCOMHBIN Ha0Op — KapHOTHUIl. JIUIJIOMAHBIN U TallJIOUIHBII XPOMOCOMHBIE
HaOopbl. XpoMmatuibl. lluTonmornyeckne OCHOBBI Pa3MHOXKEHUS W HHIWBHUIYAIBHOTO
pa3BUTHUSI OPTaHU3MOB.

[enenune kierkun — muto3. Craauu muto3a. [Iponeccel, mpoucxonasimue Ha pa3HbIX
CTagusIX MHUTO3a. BHomornueckui cMpICII MUTO3A.

[Tporpammupyemasi TuOEIb KIETKH — allONTO3.

®opmMbl pa3sMHOXKEHMsI OpPraHM3MoOB: Oecmojioe H TojoBoe. Buasl Oecmosoro
Pa3MHOXKEHMS:  JCJIIEHUWE  HAJABOE, IIOYKOBAHWE  OJHO- W MHOTOKJIETOYHBIX,
crnopooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXKeHHE. VICKYCCTBEHHOE  KIOHMPOBAHUE
OpPraHU3MOB, €TI0 3HAYECHUE JJIs CEJICKIIUH.

[TonoBO€ pa3MHOXEHUE, €r0 OTINYUS OT OECIONIOro.

Meiio3. Craguu meno3sa. [Iporeccel, npoucxoasimue Ha ctaguax Meios3a. [lopenenue
xpomocoMm B Meio3e. Kpoccunrosep. bruonornueckuii CMbICH ¥ 3HAUEHUE MEN03a.

['ameTorene3 — mporecc 0oOpa3oBaHHs MOJOBBIX KIETOK Y >KUBOTHBIX. lloioBbIe
JKeJe3bl: CEeMEHHUKM U sSuuHuUKH. OOpa3oBaHME W Pa3BUTHUE MOJOBBIX KJIETOK — TrameT
(ciepmaro3om, SIMIEKIETKAa) — crepMaToreHe3 M oBoreHe3. OcoOEHHOCTH CTPOCHUS
AUIIEKIIETOK U criepMaTo3ouoB. OmnogoTBopenue. [laprenorenes.

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIbLHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX: JAPOOJIEHUE, TacTpyIIsALUs,
opranorene3. I[loctomOpuonanbHOE pa3zBuTHe. THMBI MOCTIMOPUOHATIBHOTO Pa3BUTHS:
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npsiMoe, HempsiMoe (JMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKJIEHHBIE YPOICTBA.

Poct u pasBurue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOECHUE CEMEHH,
CTaJuy Pa3BUTHS.

JleMoHCTpanHuU:

Tabmuupt u  cxembl: «®DOpMBI  pa3MHOXKEHHUS  OpPraHU3MOB»,  «J/IBoitHOe
OIUIOJOTBOPEHHME Yy LBETKOBBIX pAaCTCHHI», «BereratTMuBHOE pa3sMHOXXEHUE PACTCHHUI,
«/lenenne kimetku OakTepuit», «CTpoeHHE MOJIOBBIX KJIETOK», «CTpOEHHE XPOMOCOMB»,
«Knerounbi mukim», «Pemmukamus JHK», «Mutoszy», «Meio3y», «lIpsiMoe u Hempsmoe
pa3zBuTHe», «l'amMeToreHe3 y MIIEKONUTAIOMUX U 4YeloBekay, «OCHOBHBIE CTaIuu
OHTOTEHE3a».

O6opynoBaHnue: MHUKPOCKOTI, MUKpOIpenapaThl «CriepMaTo30u sl
MJIEKOIIUTAIOMIETOY, «SMIEKIeTKa MIIEKONUTAaomero», «Kapuokunes B kieTkax Kopeuika
JyKa», MAar"HuTHas Mojenb-amumkanus «Jllenenune knetkw», moxaens JHK, mopens
MeTada3HONH XPOMOCOMBI.

JlaGopaTopHble M paKTHYeCKHe PpadoThI:

Jlabopartopnas pabora Ne 3. «Habmtonenre MuTo3a B KJI€TKaX KOHUMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKpOIIpenaparax».

JlaboparopHast pabora No 4. «M3yueHue CTpPOEHHUs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax.

Tema 6. HacjiencTBEHHOCTh U MI3MEHYHUBOCTH OPTraHU3MOB.

[Ipeamer u 3amauu reHeTHku. McTopusi pa3BuTus TeHETHMKU. Ponb LUTONOTMU U
AMOpPHOJIOTUH B CTAHOBJICHHHM TE€HETUKU. BKiam poccuiickux M 3apyOekHBIX YUYEHBIX B
pa3BUTHE TeHETUKU. Meroapl TeHETHKH (TMOPHIONIOTHYECKUl, IUTOr€HETHYECKHUIA,
MOJIEKYJISIpHO-TeHeTUYecKui).  OCHOBHBIE = T€HETHYECKHME TNOHATHS. | eHeTmueckas
CHUMBOJIMKA, UCTIOJIb3yeMasi B CX€MaxX CKpeLMBaHUM.

3aKOHOMEPHOCTH HAcJE€AOBaHUsl IPU3HAKOB, YyCTaHOBIEHHble [. MeHaenem.
MonorubpuaHoe CKpelMBaHue. 3aKOH €IUHOO0Opa3usi TMOpUIOB MEPBOrO MOKOJICHUS.
[IpaBuno AOMHHUpPOBaHUS. 3aKOH pacUICIUICHUs MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOIHOE TOMUHUPOBAHMUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOIO HACJEIOBAaHUS IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI AUTUOPUTHOTO CKpEIIUBAHMSI. AHATM3UPYIOIIEe CKPEIIMBAHUE.
Hcnonp30oBaHne aHAIM3UPYIOLIETO CKPEIUBaHUS ISl ONpeiesIeHs] TEHOTUIIa 0CO0u.

CuerieHHOe HacjenoBaHue mnpuszHakoB. Pabora T. Moprana mo clHEIICHHOMY
HacJeA0BaHUIO reHoB. Hapylenue crienieHus reHoB B pe3yabTaTe KpOCCUHIOBEPA.

XpoMOCOMHasi TEOPUSI HACTEICTBEHHOCTH. | €HEeTUUECKHE KapPThI.

['enetnka mosa. XpOMOCOMHOE ONpeleieHHe Ioyla. AYTOCOMBI U IIOJIOBBIE
XpoMOcoMBbl. ['oMoraMeTHsle M rereporaMeTHsle OopraHu3mbl. HacinenoBaHue NpHU3HAKOB,
CLEIIJIEHHBIX C MTOJIOM.

N3menunBoCcTh. Buabsl M3MEHUYMBOCTHU: HEHACIEICTBEHHAs M HacleacTBeHHas. Poib
cpeasl B HEHACJIEACTBEHHOM M3MEHUYMBOCTU. XapaKTEpUCTHKA MOAM(PHUKAIIMOHHON
W3MEHYMBOCTH. BapuanimoHHblil psii M BapuanMoHHas KpuBasd. Hopma peakuun npusHaka.
KonuyecTBeHHble W KauyeCTBEHHbIE NPU3HAKM W WX Hopma peakuuu. CBoHcCTBa
MOIU(PUKAITMOHHON U3MEHUYNBOCTH.

HacnencrtBenHnas, WM TeHOTUIIMYECKas,  M3MEHYMBOCTb.  KoMmOuHaTHBHas
M3MEHYMBOCTh. Meilo3 M MOJNOBOM Mpolecc — OCHOBa KOMOMHATHUBHOM M3MEHYMBOCTH.
MyranonHass u3MeH4YMBOCTh. Knaccudukamust MyTanuil: TeHHbIE, XPOMOCOMHBIE,
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reHoMHble. YacToTa U npu4uHbl MyTaluid. MyTarennble (hakTopbl. 3aKOH TOMOJIOTUYECKHUX
pAIOB B HacieAcTBeHHOW u3MeHuuBoctu H. 1. Basuiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka uenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOJbI T€HETHUKU UYEOBEKa:
IeHEaIOTUYECKUN, ONM3HEIOBBIA, HUTOTCHETUYECKUH, OMOXUMHUYECKUHN, MOJIEKYJISPHO-
reHeTuueckuid. COBpEMEHHOE ONpPEACIICHHE T'€HOTUIIA: MOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHuE, B ToM unciie ¢ nomoibto [11[P-ananuza. HacnenctBennsie 3a00aeBanms
YyeloBeKa: TeHHble OOJe3HH, OO0Je3HW C HACIEACTBEHHOW MpPeapachoiioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTHueckue U reHepartuBHble MyTaluud. CTBOJIOBBIE KIIETKHU.
[Ipunuuner 3m0poBoro oOpasza JKM3HHU, JUATHOCTHKU, MNPOPUIAKTHUKA U JICUCHUS
FEHEeTUYECKUX  Oosie3Hed.  MeauKo-TeHEeTUYeCKOe  KOHCYJIbTUpPOBaHUE.  3HAUYCHHUE
MEIUIIMHCKON TEeHEeTUKU B TMPENOTBPAIICHHMH W JICUEHUH TEHETUYECKUX 3a00JIeBaHUU
YeJI0BEKa.

JdeMoHcTpauum:

[Toptpetsr: I'. Mennensb, T. Mopran, I'. ne ®puz, C. C. YerBepukon, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpsl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE W €ro IIUTOTCHETHYeCKas
OCHOBa», «3aKOH pACHICIUICHUS W €ro ILMTOTCHETUYECKas OCHOBA», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpemuBanue», «lluronoruueckre OCHOBBI JAUTUOPHUIHOTO
cKpeluBaHus», «Meio3», «B3aumoaeiicTBie amienbHbIX T'€HOB», «['€HeTuYeckue KapThl
pacTeHul, )KMBOTHBIX U 4YelloBeKay, «l'eHeTnka monay, «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLEIJIEHHOTO ¢ Mojom», «KapuoTumnel 4yenoBeka U KMBOTHBIX», «BUIbl U3MEHUUBOCTHY,
«MoaudukannonHas U3MEHYUBOCTHY, «HacnenoBanue pesyc-dpakropa», «['eHeruka rpyrm
KpOBW», «MyTallMOHHAs] ©K3MEHUHUBOCTh.

O6opynoBanue: Moaenu-anuinkanun « MoHoTHOpuIHOE CKpenuBanuey», «Hemomnnoe
JOMHUHHUpOBaHUEY, «J{urubpuaHoe ckpenmBanuey, «[lepexkpéct xpoMocom», MUKPOCKOIT U
MuKpomnpemnapar «Jpo3zodumna» (HopMa, myTranuu (GOpMbl KpBUIBEB M OKPACKH Tena),
repOapuii «['opox moceBHON.

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:

JlaboparopHast pabora Ne 5. «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUTHOTO CKPEIIUBAHUA Y APO30(DHIIBI HA TOTOBBIX MUKpOMpEmaparaxy.

JlaGoparopnass pabGora Ne 6. «UM3yuenne MOAU(DUKAIIMOHHON WM3MEHUYMBOCTH,
ITIOCTPOEHNE BapUALIMOHHOTO PSAJIa U BAPUALIMOHHOU KPUBOW.

JlaboparopHast pabora Ne 7. «AHanmu3 wMyTanuid y Apo30duiasl Ha TOTOBBIX
MUKpOIIpernapaTax.

[TpakTudeckas pabota Ne 2. «CocTaBieHHne U aHAIU3 POJAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak Hayka U MpoLecc. 3apoKICHUE CEJICKIINU U IoMecTUKanus. Yuyenue H.
WM. BaBuiioBa 0 HEHTpax MPOUCXOKICHUS U MHOT000pa3us KyJIbTypHbIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOpOJIa, ITaMM.

CoBpeMeHHbIE METO/bl CEJNeKIMU. MacCcoBblii W WHAUBUIYAIbHBIM OTOOpPHI B
CEJIEKIIMU PACTeHUH M XKUBOTHBIX. OllEHKa SKCTEphepa. biIM3KOpOACTBEHHOE CKPEIIMBAHUE
— nHOpuauHr. Yucras nuanst. CKpeluBaHue YMCTHIX JIMHUU. [ eTeposuc, winm rubpumHas
cwita. HeponactBenHnoe ckpemuBanue — ayropuauHr. OtmanéHHas ruOpuamzanus u e
ycrexu. ICKyCCTBEHHBIM MYTareHe3 W MOJIy4YeHUE MOMUIIONAO0B. JIOCTHKEHUS CEeNeKIu
pacTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHosorus Kak oTpacib IMPOU3BOACTBA. ['€HHas MHXKEHEpHs. DTambl CO3IAHUS
pexomOunanTHoi JIHK u Tpancrennsix opranuzmoB. Knerounas unxenepus. Kierounbie
KYJBTYpBI. MukpoKII0HaIbHOE pa3MHOXXEHUE pacTEeHHN. Knonnposanne
BBICOKOIIPOJIYKTUBHBIX CEJbCKOXO3SMCTBEHHBIX OPraHM3MOB. DKOJIOTHYECKUE U 3TUUYECKUE
npo6sembl. MO — reHeTnueck MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. Basunos, 1. B. Muuypum, I'. /I. Kapneuenko, M. @. l1BaHOB.

Tabnuuel U cxembl: KapTa «LIeHTpbI MPOUCXOXKIECHUS U MHOT000pa3usi KyJIbTypHBIX
pacrenuit», «llopoapl nOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTEHUI,
«Otnanénnas rubpuauzanus», «Padotel akamemuka M. @. WBanosay, «llomunmounnus»,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJBTYpbI " KJIOHUPOBaHUEY,
«KoHCcTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISKH TUIOJIOB U KOPHETUIOAOB AUKUX (GOPM U KYJIbTYPHBIX COPTOB
pactenuii, repOapuit «CenbCKOX03sIICTBEHHBIE PACTEHUS.

JlabopaTopHble M NpaKTHYecKHe padoThI:

Dxckypeus «OCHOBHBIE METOJIBI U IOCTHXKEHUS CENIEKIIMUA PACTEHUH U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA Yy4YacTOK, B
TEITUYHOE XO3SIIICTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA HIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. IBo1IONMOHHASL OMOJIOTHS.

[Tpennoceliku BOZBHUKHOBEHMS SBOIIOLUOHHONW TEOPUHU. DBOJIIOLIMOHHAS TEOPUS U €€
MecTo B Ouosoruu. BiusHue 3BOJTIOLMOHHOW TEOpPHM Ha Pa3BUTHE OMOJIOTMM M APYTUX
HayK.

CeuzerenscTBa 3BOMIOIMH. [laseoHTONIOrMYECKNE: TTOCIIEN0BATENBHOCTD IOSBICHUS
BUJOB B MAJIEOHTOJIOIMYECKON JIeTONMUCH, mepexoaHbsle (opMbl. buoreorpaduueckue:
CXOJICTBO U paziuuue (ayH u Qiop MaTepUKOB U OCTPOBOB.

OMOpuroIornYecKre: CX0ACTBAa U PAa3IndMsi SMOPHOHOB Pa3HbIX BUIOB O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMMYECKHE: TOMOJIOTMYHBIE, aHAJIOIMUYHBIE, PYAUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKYISIpHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACIEACTBEHHOCTU U
OCHOBHBIX METAa0OJIMYECKUX MMyTEH y BCEX OPraHU3MOB.

OpomormonHass teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS JapBUHHU3MA.
JIBIOKyIIMe CHJIbl 3BOJIONUU BHJIOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE IIPH
OTPaHMYEHHOCTH PECYPCOB, HeompeneaéHHass M3MEHUMBOCTh, OOphOa 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIU 0TOOD).

Cunretrnueckas Teopus 3Boonuu (CTO) u €€ OCHOBHBIE MTOJIOXKEHUS.

Muxkpososmtonus. [Tomynsius kak e1MHUIA BUJA U SBOITIOLUY.

JIBmxyiue cuibl ((pakTophl) 3BOJTIOLUN BUAOB B MpUpoAe. MyTallmOHHBIN Mpoliecc U
KOMOWHATHUBHAsT M3MEHYMBOCTH. [lomyssiuoHHBIe BONHBI M Jpeiid reHoB. Mzomsauusa u
MUTpaLys.

EctectBenHslit 0TOOp — Hampasisitonuil ¢aktop 3Bosonnu. opmMbl €CTECTBEHHOTO
otbopa.

[TpucnocobMeHHOCT,  OPraHM3MOB ~ KaK  pe3ylbTaT  JBOJIOHUH.  [Ipumepsl
npucnocoOaeHuil y opranuzMoB. ApoMop(o3bl U UANOATANTAIINH.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHoBHbIe (DOpMBI BHI000pa30BaHUS:
reorpauieckoe, 3KOJIOTHIECKOe.
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MaxkpoaBostonus. @opMbl 3BOJIOLNU: PUIIETUYECKAs, TUBEPTeHTHAs, KOHBEPIe€HTHAs,
napajuienbHas. HeobpaTumocTh 3BONIOIUY.

[Ipoucxoxaenue OT  HECHEUMAIM3UPOBAHHBIX  mpenkoB. lIporpeccupyromas
crienuanu3anus. AnanTuBHas pajgdanys.

JleMoHCTpaUMu:

[ToptpeTtsl: K. JIunueit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3.
['exkensb, @. Mronnep, A. H. CeBepiios.

Tabnmuupel u cxembl: «Pa3BuTHe opranmueckoro Mupa Ha 3emiey, «3apoJiblu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EcTtecTBeHHbIil 0TOOP», «MHOroo0Opa3ue copToB pacTeHuid», «MHoroodopasue mnopos
KUBOTHBIX»,  «llomymsnum»,  «MyTauMoHHass  HM3MEHYHMBOCTH»,  «ApoMop(o3bI»,
«Mnunoamanranuny, «O0mas nerenepanus», «IBuxymme cuibl sBoouny, «Kapra-cxema
Mapmipyra  nyremectBus Y. JapBuHay, «boppba  3a  cylecTBOBaHUEY,
«I[Ipucnoco6eHHOCTh OpraHU3MOBY, «I"eorpaguueckoe BUJI000pa30BaHue»,
«IKOJIOTHYECKOe BUI000pa30BaHUE.

O6opynoBaHue: KOJUIGKIMS HACEKOMBIX C Pa3NUYHBIMU THUIAMHU OKpPAacKH, HaOOp
IUIOJIOB M CeMsH, KoJuleKius «IIpuMephl 3alllUTHBIX HPHUCIOCOOIEHUN Yy KUBOTHBIX,
Mozienb «OCHOBHBIE HAIPaBJICHUS IBOJIIOLHUN», 00bEMHasE Mozesb «CTpoeHue roJIOBHOTO
MO3Tra O3BOHOYHBIX .

buoreorpaduueckass xkapra mupa, Kouiekius «DopMbl COXPaHHOCTH MCKOIAEMbIX
KUBOTHBIX W pacTeHui», wmojenb amminkauus «llepekpéct xpoMocom», Bla)XKHbIE
npenapatsl «Pa3BuTne HacekoMoro», «Pa3BuTue JArymKkuy, Mukporpenapar «Jpo3odumar
(HOpMa, MyTar GOPMbI KPHUTHEB M OKPACKH TETIA).

JlaGopaTopHble M MpaKTHYeCKHe padoThI:

Jlaboparopnast padota Ne 1. «CpaBHeHHE BUI0B 110 MOP(HOJIIOTHYECKOMY KPUTEPHUIO».

JlaboparopHast pabora Ne 2. «OmnucaHue NPUCIIOCOOTICHHOCTH OpraHM3mMa U eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KM3HHU Ha 3emuie.

JloHayuHble TPENCTaBICHUS O 3apOXKACHUM KU3HU. HaydHble TruUIOTE3BI
BO3HUKHOBEHMS JKM3HM Ha 3emuie: a0MOreHe3 W MaHCHepMHUs. XUMHUYECKas SBOJIOLUS.
AOUWOTeHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB U3 HEOPTaHMUYECKUX. DKCIEPUMEHTATBHOE
MOJTBEPKICHUE XUMUYECKON »Bomonnu. HauanbHble 3Tanbl OMOJIOTHYECKON 3BOJIOLMH.
['umoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoTokieTku. IlepBrle KineTku n ux 3Bosronusa. PopMUPOBAHME OCHOBHBIX TPYII JKMBBIX
OpPraHNU3MOB.

Pazutne xu3Hum Ha 3emine mno spam u nepuoaam. Karapxeil. Apxeiickas u
npoTtepo3oiickas 3pel. [lameo3oiickas spa u e€ mepuoabl: KeMOPHICKUHN, OPAOBUKCKUMA,
CUJIypUNCKUH, 1€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa u €€ NepuoIbl: TPUACOBBIN, FOPCKUN, METOBOM.

KaitHo3011CKast 3pa U €€ Nepuoabl: NaJeOreHOBbIA, HEOT€HOBBINM, AaHTPOIIOT€HOBBIN.

XapakTepuCTHKa KJIMMAaTa U re0JIOTMYECKUX MpoleccoB. OCHOBHBIE 3TaIlbl ABOJIIOLMH
PACTUTENIBHOTO U KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U *KUBOTHBIX. [losiBieHMe,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro Mupa Kak OTpaxkeHue dBomouuu. OCHOBHbIE
CUCTEeMaTH4eCKHe TPYIIbl OPraHU3MOB.
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OBOJIIOIMSL YeNOBEKa. AHTpOMNOJOTHs Kak Hayka. Pa3Burue mnpenctaBileHUd O
IIPOUCXOXKACHUU YesloBeKa. MeTonbl u3ydeHuss aHTponoreHe3a. CxolcTBa M pas3iinyuusd
YeJIoBeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YeIOBEKa.

JIBmxymme cuibl (pakrtopbl) aHTpororeHesa. HaciencTBeHHass W3MEHUHMBOCTh H
ecTecTBeHHbIH 0TOOp. OOIIecTBEeHHBIH 00pa3 JKU3HU, HW3TOTOBIIEHHWE OpYyIud Tpyna,
MBIIIEHHUE, PEYb.

OcCHOBHBIE CTaIMM U BETBU BOJIIOIIUU YEJIOBEKA: aBCTPATONMUTEKH, YeTOBEK yMENbIH,
Yenosek mpsamoxoasmuii, YenoBek HeaHaepralbCkud, YenoBek pa3zyMHbid. Haxonku
HCKOMAEMBIX OCTAaTKOB, BpEMs CYIIECTBOBAaHMs, OO0JIACTh pACHpPOCTPaHEHHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 »KU3HHU, OpYyIusl.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachkl: €BPOINEOMIHAs (€Bpasuiickas),
HErpo-aBcTpajouHas (3KBaTOpUaIbHasi), MOHTOJION IHAS (a3UaTCKO-aMepUKaHCcKasi). UepThl
NPUCTIOCOOJIEHHOCTH TIPEICTaBUTEIEH YEeIOBEUECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTtBo yenoBeueckux pac. Kputuka pacusma.

JleMoHCcTpanMuU:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. lapus.

Tabmuuer u  cxeMbl: «BosnmkHOBeHme CojlHEUHOM cHCTeMBI», «PasButHe
OpTraHUYECKOTO MUpPay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKaY,
«IIpokapuoruueckass  kinetka», «CoBpeMEHHass CHUCTEMa OpPraHUYecKoro  MHupay,
«CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHUS YENIOBEKAa M UEJIOBEKOOOPA3HBIX OOE3bsIHY,
«OCHOBHBIE MECTa TMaJCOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO 4YEJIOBEKaY,
«/peBHeitmue moan», «IpeBHue moan», «llepBbie coBpeMeHHbIE 0Ny, «HenoBedueckue
pachi».

O6GopynoBanue: Mymsiku «llpoucxoxaenue dyenoBeka» (OIOCTHI aBCTPAJOMHUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAHBOHIIA), CICMNKH WIA H300paKEHUs KaMEHHBIX
opyaui NepBOOBITHOTO YeJoBeKa (KaMHH-4YONIIIEPHI, pyOurna, ckpebia),
reoXpoHOJIoOTHYeCcKas Tabauia, KouieKIus «DopMbl COXPAaHHOCTH UCKOMAEMBIX >KUBOTHBIX
U PACTCHUI».

JlaGopaTopHble M paKTHYECKHEe PadoThI:

[Tpaktuueckass pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTAaTKOB pACTEHUU U
JKUBOTHBIX B KOJUICKITUSX).

DKCKypcusi «IBOJIOIMS OpraHUYecKoro mupa Ha 3emiie» (B €CTeCTBEHHO-HAYyUHBIN
WJIM KpaeBeIUECKUM My3ei).

Tema 3. Opranu3mbl 1 OKPYKAKOIIafA cpeaa.

OKoJIoTHsl Kak Hayka. 3aJayd W pas3iesbl dKOJOTHH. METOAbl 3KOJOTHYECKUX
uccaeaoBaHuM. DKOJIOTMYECKOe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHAas,
BHYTPHOpPTaHU3MEHHAas.

DKOJIOTHYECKHUE (bakTopsbl. Knaccudukanus DKOJIOTUYECKUX (bakTopoB:
abnornyeckue, OMOTUYECKHE M aHTPONOTeHHbIE. J[eHCTBHE JKOIOTHUecKuX (PakTOpoB Ha
OpraHU3MBlI.

AbGuotuueckue (axkTopel: CBET, TeMIlepaTypa, BIaXHOCTb. DOTONEepUOIn3M.
[TpucniocobneHnst OpraHu3MoOB K JIEHCTBHIO aOMOTHUeCKUX (akTopoB. buonormueckue
PUTMBI.

buotnueckue Qaxtopel. Buasl OHOTHYECKHMX B3aUMOJEHCTBUN: KOHKYPEHIIMS,
XUIIHUYECTBO, CcUMOMO3 u ero @opmel. Ilapasutusm, koomepamnus, MyTyajau3M,
KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEHTpalu3M. 3HaUCHUE
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OMOTMYECKMX B3aUMOJEHCTBUM s CYLIECTBOBAHUS OPraHU3MOB B  IPHUPOJHBIX
COo0O0IIeCTBAX.

DKOJIOrHYECKUE XapaKTEPUCTUKU TOmymsannd. OCHOBHBIE IOKA3aTeNH TOMYJISIHH:
YHCIEHHOCTh, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPHUPOCT, MHUTrpanus. J(nHamuka
YHUCICHHOCTH MOMYIISIMY U €€ peryisiusl.

JleMoHCTpanHu:

[ToptpeTtsl: A. I'ym60abpaT, K. ®@. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapra «lIpupomnbie 30HBI 3emimm», «Cpenpl oOUTaHMS
opranusmoBy, «®Poronepuonuzm», «llonynsuun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU
nomnysauuu nHPy3opun-Typenskny, «llumesbie nenm».

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlaGopaTopHast pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH PacTEHUI U3 pa3HbIX
MeCT OOUTaHU.

Jlaboparopnast pabora Ne 4. «BausHue cBeTa Ha pPOCT U pPa3BUTHE YEPEHKOB

KOJIeycay.
[Tpaktuueckass pabora Ne 2. «[loacuéT MIOTHOCTH TOMYNALMUNA Pa3HBIX BHUJIOB
pacTeHUN».
Tema 4. Coo01iecTBa 1 3K0JOTHYECKHE CHCTEMBI.
CooOmiectBo  opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHJIOBas,

NpOCTpPaHCTBeHHAs, Tpouueckas (nuieBas). Buasl-nomuHanTsl. CBsi3u B OHOLIEHO3E.

DKoJioruueckue cUcTeMbl (dkocuctembl). [loHsTue 006 sxocucTeMe U OUOTEOICHO3E.
OyHKIMOHATIbHBIE KOMIOHEHTBI JKOCHUCTEMBI: MPOIYIEHTHl, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopoT BemecTB 1 MOTOK dHEPTHH B dKocucteMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. [lummeBsie menu u cetn. OCHOBHBIE MOKa3aTeNM JKOCHCTEMBI: Onomacca,
OPOAYKIHS. DKOJIOTHUECKUE MUPAMUIBL: MPOAYKIINH, YUCICHHOCTH, Onomaccel. CBoCTBa
HKOCHUCTEM: YCTOMUHUBOCTh, CAMOPET YIS, pa3BuTue. CyKieccus.

[Tpupoanbie 3KOCHCTEMBI. DKOCHUCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO WIIU
IMIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOodkocucTembl. bruonorudeckoe
U XO35UCTBEHHOE 3HAUEHUE arpO’IKOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue  kak  Qakrop  yctoWumBocTH  dkocucTeM.  CoxpaHeHue
OMOJIOTMUECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'paHulibl, cocTaB U CTpYKTypa OHoChepsl.
’Kupoe BemiectBo u ero Gpynkuun. OcodbeHHOCTH Onocdephl Kak T100aTbHON IKOCUCTEMBI.
Junamuueckoe paBHOBecue U oOpaTHas CBsI3b B Onmocdepe.

KpyroBopoTs! BemecTB 1 OMOre0OXHMUYECKHE KBl 3JEMEHTOB (yIyiepoja, a3oTa).
3oHanbHOCTH OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Omocdepe 3emun. AHTPONOTEHHbIE HU3MEHEHUs B Ouocdepe.
['mo6asibHBIE SKOJIOTUYECKUE TPOOTIEMEL.

CocymecTBoBaHue NMpUPOAbl H yenoBedecTBa. CoxpaHeHune OMOpa3HOOOpasusl Kak
OCHOBa YycToiunBocTH Onocdeprl. OCHOBa pPALMOHAIBLHOTO YIPABIECHUS MPHUPOIHBIMU
pecypcaMu M MX UCTONb30BaHue. JJoCTIKEHHsI OMOJIOTUN U OXPaHa MPHUPO/IBL.

JdeMoHcTpauum:

[Toprpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxembl: «llumesbie 1nenu», «bHOIEHO3: cocTaB W CTPYKTypay,
«[Ipupomusie coobmecTBay, «Llemu mutanusy, «dKomorndeckas mupamuaay», «buocdepa u
YeNoBeK», «IKOCHCTEMa IMUPOKOIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOTO Jiecay,
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«buoneHo3 Bogoémay», «ArpoueHos3», «lIpumepHble aHTpPONOreHHbIE BO3IEHCTBUSA Ha
npupoay», «BaxkHelne NCTOYHUKY 3arpsi3HEHUs BO3AyXa U IPYHTOBBIX Boa», «[louBa —
BaXHEWIas cocTaBisomas Oouocheps», «DakTopsl Aerpamanuu mouBy, «llapHUKOBBIN
apdexr», «DakToppl PpagUOAKTUBHOrO 3arpsi3HeHust Ouocdepb», «OOmWas cTpykTypa
ouocdeps», «Pacmpoctpanenue xu3HH B Ouochepe», «O30HOBBIM dKpaH OHOCHEPHI»,
«Kpyrosopor yriepona B 6uochepe», «KpyroBopot a3zota B IpHUpPOAE».

OGopynoBanue:  Mojenb-anIuiMKaius  «TunuuHble  OWMOIEHO3B»,  repOapuit
«PactutenbHple cooOmiecTBa», Komiekuuu «buonenos», «Bpeaurenn BakHEHIIMX
CEJIbCKOXO3AUCTBEHHBIX KYJIbTYyp», TepOapuu M KOJJICKIUH pPACTEHUH U IKUBOTHBIX,
NpUHAIEKAITAE K pPa3HbIM DJKOJOTHYECKMM TpylmaM OJHOTO BHnaa, KpacHas kHHTa
Poccuiickoit denepannu, n300pakeHNs OXpaHAEMbIX BUIOB PACTEHUH U KUBOTHBIX.
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I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 BUOJIOTA HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

Cornacio @I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
Oo0yJaoImMMHC  TpOrpaMM  CpeAaHero  olmero  oO0pa3oBaHMs:  JTUYHOCTHBIM,
MeTanpeAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOEHUS Mpeamera «buosiorus» BbIIACICHBI
CIEIYIOLIME COCTABJISIOLIME: OCO3HAHME OOYYaroIIMMHCS POCCHUHCKON TIpakIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH M CaMOOIPEEICHHUIO,
HaJU4YMe MOTHBAIIMU K OOyYeHHIO OHMOJIOTHHM, IeJICHAIPaBICHHOES Pa3BUTHE BHYTPECHHHUX
yOEXKJICHUM JTUYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaTULIAN
pa3BUTHA OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTH M  CHOCOOHOCTH OOydYaromuxcs
PYKOBOJICTBOBAThCSI B CBOEH JICSATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU,
NPUCYIIUMH  CHUCTEME  OHOJIOTMYECKOTO O00pa30BaHUs, HAJIMYHUE DKOJIOTHYECKOTO
MPaBOCO3HAHMUSI, CTIOCOOHOCTH CTaBUTD L€ U CTPOUTH KU3HEHHBIEC TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «buonorus» T0CTUTaloTCs B €IMHCTBE
y4eOHOH ¥ BOCHIHTATCIBHOM JCATEILHOCTH B COOTBETCTBHM C TPaJUIIMOHHBIMH
POCCHUICKMMH  COIMOKYJIBTYPHBIMU, HCTOPUYECKUMH U  JyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHATHIMHU B 0OIIIECTBE TIpaBUIaMU M HOPMaMH MTOBEICHHS U CIIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M CaMOpPa3BUTHS, DPa3BUTUS BHYTpPEHHEH
MO3ULIMH JIMYHOCTH, TATPUOTU3MA, YBAKCHHS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY TpyJa U
CTaplieMy TMOKOJICHHIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY
HacJIeIUI0 U TPAJUIIMSAM MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickoit dexneparuu, npupome
1 OKpYXarolien cpese.

JlugHOCTHBIE pE3ynbTaThl OCBOEHHUs ydeOHOro mpeamera «buosorus» ITOJKHBI
OTpaXkaThb TOTOBHOCTb U CIIOCOOHOCTH 0o0y4JalImUXCs  PYKOBOJICTBOBATHCS
chopMUpOBaHHON BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKJEHUM, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO OIbITA W OMNbITA JACATEIHLHOCTH B
MpollecCCe pealn3allii OCHOBHBIX HAIPaBJIECHUW BOCHUTATEIbHON MESATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMK OOydalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, YBaXKCHHE 3aKOHA W
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW EATEIBHOCTH IPHU CO3JAAHUH YYCOHBIX
MPOEKTOB, PENICHHH Y4YeOHBIX W TO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU OHOJIOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TMO3UIIMI0 IO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE VYYHUTHIBATh B CBOMX JEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJEH C pa3HBIMU YOEKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COIIMAIbHBIM MOJI0KEHUEM;
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TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBHITIOJHCHHUS Y4YEOHBIX,
MO3HABATEJILHBIX U HCCIEIOBATEIBLCKUX 3aJ1ayd, YBAKUTEJIbHOTO OTHOIIEHUS K MHEHHUIO
OTIIMIOHEHTOB TPU 00CYKICHUH CITIOPHBIX BOMTPOCOB OMOJIOTUIECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOM ACATEIHLHOCTH;

2) NaTpMOTUYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TpakIaHCKOH HMACHTHYHOCTH, MATPHUOTH3MA,
YBaXXEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tepes; PoiuHoON, ropaocTy 3a CBOM
Kpaii, cBoro PoauHy, CBOil S3bIK U KYJIBTYPY, IPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoza Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K TMPUPOJHOMY HACIEIUI0O M TaMATHUKAM MPUPOJBI,
nocTmkeHussM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHIX, TPY/IC;

CIOCOOHOCTh OIICHUBATh BKJIQJ POCCHHCKUX YUYEHBIX B CTAaHOBJICHHWE M pa3BUTHE
OWoJoTUH, TOHWMAHMS 3HAYEHUs OWOJIOTMH B IO3HAHWW 3aKOHOB MPHUPOJBI, B >KU3HU
YeJI0BEKa U COBPEMEHHOI0 O0IIECTBA;

uaeiHas yOeKJAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O u 3ammure (OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCHIICKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TIOBEACHUS;

CITIOCOOHOCTh  OIIGHWBATh CHUTYaIlldl0 H TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,

0CO3HAHHWE JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHHWE K CBOUM pOJUTENSAM, CO3JIaHHI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUU C TPAAULHUAMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs O3CTETHKY ObITa, HAYyYHOTO |
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHUMAaHNE SMOIIMOHATILHOTO BO3JICUCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOU JIMNYHOCTH;

S5) ¢usuveckoro BocnuTaHUS, GOPMHUPOBAHUS KYJbTYPbI 310POBbSI H
IMOIMOHAIBHOTO (JIATONOJYYHSI:

MOHUMAHHUE W pealm3alys 3J0pOBOro M 0Oe3omacHoro oOpasza KHU3HH (310pOBOE
MUTaHUe, COOJIOJICHUE TUTHEHWYECKUX TPaBUJI M HOPM, COATIaHCHUPOBAHHBIA PEXKUM
3aHATUH M OTZIbIXa, peryisapHas (Qu3nueckas aKTUBHOCTB), O€PEKHOTO, OTBETCTBEHHOTO H
KOMITETCHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXWYECKOMY 3JI0POBBIO;

MOHUMAHUE IIEHHOCTU TMPABWJI WHIWBHUAYaJbHOTO U KOJUIEKTUBHOTO 0O€30MacHOTo
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIFOCH;

OCO3HAHUE TMOCIIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TPYAY, OCO3HaHHE [IEHHOCTH MAaCcTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM  JIESITEIbHOCTH TEXHOJOTMYECKOM M  COLMAIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HWHUIMHUPOBATh, IIJIAHUPOBATH M  CaMOCTOSTEIIBHO
BBITIOJTHSATH TaKYIO JICATEIIbHOCTD;
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UHTEpEC K pa3iaudHbiM cdepam mnpodeccHOHaIbHOM AESITeNbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOp Oynyiield mnpodeccun U peain30BbBIBATH COOCTBEHHbBIE
YKU3HCHHBIE TUIAHBI,

FOTOBHOCTh U CIIOCOOHOCTh K OOpa30BAaHHMIO U CAMOOOpPA30BAHMUIO HA MPOTSHKEHUU
BCEH KM3HU;

7) 3K0JI0TM4eCKOro BOCIUTAHUSA:

HKOJIOTMUECKH LIEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK MCTOYHUKY KU3HHM Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILIEHUE YPOBHS 3KOJIOTMYECKON KYIbTYphI: IPHOOPETEHHE OTbITa TIAHUPOBAHUS
MOCTYTIKOB U OLIEHKH UX BO3MOKHBIX TIOCIIEICTBUH ISl OKPYKAIOIIEH CPEIbI;

OCO3HAHME MNI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX IPOOJIEM U yTEeH UX peLIeHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble NpU W3YYCHHH OWOJIOTMM 3HAHWS U
YMEHHS TPU pEHIeHHH MpoOJeM, CBSA3aHHBIX C PalMOHAIBHBIM MPUPOIONOIH30BAHUEM
(cobOuroieHre npaBuil MOBEEHUS B IPUPO/IE, HANPABIEHHBIX Ha COXPAHEHUE PaBHOBECHUS B
HKOCHCTEMAaX, OXPaHy BUJIOB, SKOCHUCTEM, Ouochepsl);

AKTUBHOE HETPUATHE JCUCTBHM, TPUHOCAIIUX BPEA OKPYXKAIOIIEH MPUPOTHON cpeje,
yYMEHHE MIPOTHO3UPOBATH HeOIaronpusTHHIC HKOJIOTHYECKHE MOCIIEJCTBUS
MPEANPUHUMAEMBIX JEUCTBUIA U MPEAOTBPAIaTh UX;

HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYIbTYphI, OIbITA
JESITENPHOCTH DKOJIOTUYECKON HAMpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HUMHU B
MO03HABATEIHHON, KOMMYHHKATHBHON M COLMATBHON MPaKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JESTENHHOCTH IKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHON NPAKTUKH, OCHOBAHHOTO HA JHAJIOTE KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEpIIECHCTBOBAHUE  SI3BIKOBOM W  YHMTATEIbCKOM KYJNbTYpPhl KaK CpEICTBa
B3aMMO/ICHCTBUS MEX 1Y JIFOJBMH M ITO3HAHUS MUPA;

MOHMMaHKEe crienu(uKy OMOJIOTUU KaK HayKH, OCO3HaHHs €€ poyid B (opMUpOBaHUU
paIOHATFHOTO HAyYHOTO MBINIJICHUS, CO3JaHUHM IIEJIOCTHOTO TpEJCTaBiIeHUS 00
OKpYXalolleM MHUpe KaK O €IMHCTBE NpPUpOJbI, YeloOBEKa M OOIIecTBa, B IMO3HAHUU
PUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPo0IeM COXpaHESHUsI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCT B 3HAYUMOCTA OWOJIOTMM JIJIi  COBPEMEHHOW IMBHIIM3AIINH:
oOecriedeHNs] HOBOTO ypPOBHS  Pa3BUTHUS ~ MEAMIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTUM, CIOCOOHBIX peulaTh PEeCypcHble NPOoOJIeMbl pPAa3BUTHS YEJIOBEUYECTBA,
MOKCKA MyTeH BBIXO/A W3 IIOOAIBHBIX YKOJIOTHYECKUX MPoOieM U obecrieueHus mepexosa
K YCTOWYMBOMY pa3BUTHIO, PAIMOHATHHOMY HCIOJIB30BAHUIO TPHUPOIHBIX PECYpCOB U
(bOpMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHUU OMOJOTHMYECKUX 3HAHUK B ILEISIX TTOBBIIICHHUS
oOmield  KyInbTypbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KakK COCTaBHOM yacTu
($yHKIMOHATBHOM TPaMOTHOCTH 00ydaroImxcs, GoOpMUPYEMOU MpU U3y4EeHUH OMOJIOTHH;

MOHMMaHHUE CYNIHOCTH METOJOB IMO3HAHUS, MCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BAaTh IMOJy4YyaeMble 3HAHUS IS aHaiu3a U OOBSCHEHUsS SIBICHUN
OKPYXAIOIIEr0 MUpa M MPOUCXOSIINX B HEM M3MEHEHUH, YMEHHE JieTaTh 000CHOBAHHbBIC
3aKJIIOYEHHs] Ha OCHOBE HAYYHBIX (DaKTOB M WMEIONIMXCS JTaHHBIX C IETbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;
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CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JI PELICHMS
po0JIeM B pealIbHbIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAHME IIEHHOCTU Hay4YHOM JeATEIbHOCTH, TOTOBHOCTh OCYUIECTBIISTH IPOEKTHYIO
Y MCCIIEIOBATENbCKYIO I€ATEIbHOCTh MHMBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpEephIBHOMY 00pa30oBaHMIO M caMO0Opa30BaHHUIO, K
aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJOIMM B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTSAMH.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHele  pe3yibTaTbl OCBOEHHMsSI ydyeOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HAUMMble  Jai1  (OpPMHUpOBAaHHS  MHUPOBO33pEHHUS  OOydaroLIUXcs
MEXIUCHUIUIMHAPHBIE  (MEXIIpeIMEeTHbIe)  OOlleHay4yHble  TOHATHUS,  OTpaXkaroliue
LEJIOCTHOCTh HaYYHOM KapTUHBI MHpa M CIELU(PUKY METOJOB MO3HAHMS, UCIIONb3YEMBIX B
€CTECTBEHHBIX HayKaX (BELECTBO, 3HEPrus, sIBIEHUE, MPOLECC, CUCTEMA, HAayuyHbId (axT,
OPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCileloBaHue, HaOII0JeHHeE,
U3MEpEeHue, OKCIEpUMEHT MW  JIpyruxX), yHHUBEpcajbHble  yueOHbIE  JEHCTBUSA
(mo3HaBaTeNbHbIE, KOMMYHHKAaTUBHBIE, PETYIATUBHbIE), oOecnieunBatoniue (GpopmMupoBanme
(YHKIMOHATBHOW TPAMOTHOCTH U COL[MAJIbHOM KOMIETEHIIMN 00y4JaroluXcs, CIOCOOHOCTh
00y4aromMxXcsi HCIOJB30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE
3HAHMS U YHUBEpCAJIbHbIE YUeOHbIE IEWCTBHS B IO3HABATENILHON M COLMATBHON MTPAKTUKE.

MertanpenMeTHbIe pe3yabTaThl OCBOSHHS IPOTPaMMbl CPETHETO O0IIEero 0Opa3oBaHUs
JIOJDKHBI OTPaXath:

OBJajieHNe YHHBEPCAJbHBIMHA Y4eOHBIMH MO3HABATEIbHBIMH J1eHCTBUSIMM:

1) 6a3oBbIe JJOoruUecKue JecTBUA:

CaMOCTOATENbHO (POPMYIHPOBATH U aKTyaIH3UPOBATh IMPOOJIEMyY, paccCMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOEHUHM 3HAHUU MPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIeHNs), PACKPBIBATh CMBICT OHMOJIOTMYECKHX
HNOHATUH (BBIIENATh MX XapaKTepHble MPU3HAKM, YCTAHABIMBATh CBSA3M C JPYTUMU
HOHSTHUIIMHU);

ONpeeNaTh LEIN NeATEeIbHOCTH, 3aJaBas NMapamMeTpbl U KPUTEPUHU UX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTaThl ACATEIHHOCTH C OCTABJICHHBIMH LIETSIMH;

UCMOJIb30BaTh OMOJIOTUYECKHE MOHATHUS U1 OOBSICHEHUsI (PAKTOB M SIBJICHUN >KUBOM
TIPUPO/IBL;

CTPOHUTH JIOTMYECKUE pACCYXJIEHUs (MHIYKTUBHBIC, ICIyKTHBHBIC, IO AaHAJOTHH),
BBISIBJIATh ~ 3aKOHOMEPHOCTM W NPOTHBOPEUHsT B  pPacCMaTpUBAeMbIX  SBIICHUSX,
(bopMynHUpOBaTh BBIBOJIbI M 3aKIHOUYECHHUS;

IPUMEHSTh CXEMHO-MO/IENIbHBIE CPEJICTBA JIJIsl MPEACTABIICHUS CYLIIECTBEHHBIX CBs3el
U OTHOUICHWH B M3Yy4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKkKe MPOTHBOPEUMH PAa3HOTO
pOJa, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pazpabarbiBaTh IUIaH peUIeHUs MpoOiieMbl C Y4ETOM aHaidu3a HUMEIOLUXCs
MaTepHaIbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JCSITEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YIbTATOB ILIETISIM,
OLICHUBATh PUCKH MOCJIEICTBUNA NEATEIHHOCTH;

KOOPJMHUPOBATh M BBIMOJHATH PAaOOTy B YCIOBHUSIX peajbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;
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pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIEM.
2) 0a30BbIE HCCJIEA0BATEIbCKHE 1eliCTBUA:

BJaJIeTh HABBIKAMU Yy4Y€OHO-MCCIENOBATENCKOM M MPOEKTHOW JesTeTbHOCTH,
HaBbIKAMU pa3pellieHus Npo0JieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITENIBHOMY
MOWCKY METOJOB pelIeHUS NPAKTHYEeCKUX 3a/ay, NPUMEHEHHUIO Pa3JInYHBIX METOJIOB
MO3HAHUS;

UCIIOJIb30BATh Pa3jMYHbIEe BUABI ACSITEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHHUS, €ro
MHTEpIIpETAINH, TPeoOpa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYaIIUSIX, B TOM YUCIIE MIPU
CO37IaHNH Y4eOHBIX U COIIHMAIIbHBIX MTPOEKTOB;

dbopMHUpOBaTH, HAYYHBI THUI MBIIUICHHS, BIJIAJIETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSTUSIMU U METOJAMU;

CTaBUTH U (POPMYIUPOBATh COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON IEATEIHLHOCTU U
YKU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYUHHO-CIIEACTBEHHBIE CBSA3M M AKTYaJIM3UPOBATH 3a/layy, BbIJIBUIATb
TUNoTe3y €€ peuieHusl, HaXOIUTh apryMEHTHI JJI JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATh IOJYYEHHBIE B XOJI€ pEIICHMs 3aJadl pPe3yJbTaThbl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIOBUSX;

JTaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK MEpEeHOca CPEICTB U CrIOCOOOB IEUCTBUS B
poQeCCHOHATBHYIO CPEY;

YMETh TMEPEHOCUTHh 3HAaHWA B TO3HABATEIbHYI0O M MPAKTUYECKYI o0iactu
KU3HEEATEIBHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTEH;

BBIIBUTAaTh HOBBIE WJEH, MpEAararb OpUrHHAIbHBIE MOJXObl U PELIEHUS, CTABUTH
npo0OJIeMBl U 331a4H, JOMYCKAIOIUE aIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ uH(popManHei:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHPoOpMauu (TEKCTe Y4eOHOro
nocoOus, Hay4dHO-TIOMYJISIPHOM JHTeparype, OMOJOTMYECKUX CIIOBApSAX M CIPAaBOYHHMKAX,
KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MIHTEepHETE), aHATM3UPOBATh WH(DOPMAIMIO PA3ITMYHBIX
BUIOB M (QOpM MpeacTaBi€HMs, KPUTUYECKH OLICHMBaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(dbopMyIHpOBaTh 3aMpOChl M MPUMEHATh PA3JIMYHbIE METOJbI MPHU MOUCKE U OTOOpE
Ounonornueckoi HHGOpMAaIuy, HE0OXOAUMOM JIJTS BBITTOTHEHUS YICOHBIX 3a/1a4;

npuodperaTh OTIBIT MCIIOJIb30BAHMUS MH(pOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEpPLIEHCTBOBATh KYJbTYPYy aKTHUBHOTO MCIIOJIb30BAaHUSI PaA3IUYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTHMAJbHYIO (OPMY MpEeACTaBICHUS OUOJOTHYECKOM
uH(popmanuu (cxemsl, TpaduKu, JTUarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTOE);

UCTOJIb30BaTh HAYYHBIM S3bIK B Ka4yeCTBE CPEICTBA MpHU paboTe ¢ OHOIOrHMYECKOM
uHpoOpMalUel: TPUMEHITh XHUMHYECKHe, (U3MYECKHEe ¢ MaTEeMaTHYeCKHEe 3HAKU U
CUMBOJIBI, (opMyJibl, aOOpeBHATypy, HOMEHKIATYpPY, MCIOJIb30BaTh U MPeoOpa3OBHIBATH
3HAaKOBO-CUMBOJIMYECKHE CPEACTBA HATIISITHOCTH;

BJIQJICTh HABBIKAMH pPACIO3HABAaHUS M 3alIUTHl HHPOpMAIUU, WHPOPMAIMOHHON
0€30MacCHOCTH JINYHOCTH.

OBiaieHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHY J1€/iCTBUSAIMM:

1) o0menume:

19



OCYHIECTBJISITh KOMMYHHUKAIIMM BO BcCeX cdepax >KHU3HHM, aKTHMBHO Y4acTBOBaTh B
JMaJIore UM JMCKYCCHM IO CYHIECTBY OOCYKIaemoil TeMbl (yMEHHUE 3aJaBaTh BOMPOCHI,
BBICKA3bIBaTh CY)KJICHUS OTHOCHUTEIIBHO BBINIOJHEHHS IpEIaracMon 3aJayd, YYUThIBATh
MHTEPECHI U COMIACOBAaHHOCTh MO3ULIUN IPYTUX YYACTHUKOB JIUAJIOTa WU JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHBIE CpelcTBa OOIIEHUS, TTOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYyallud, YMETh CMsT4aTh
KOH(JIUKTHI U BECTH NIEPETOBOPHI;

BJIQJIETh Pa3jIMYHBIMU CcrocoO0amMu OOIIEHHMS W  B3aUMOJACHCTBUS, TMOHUMATH
HAMEPEHMs JPYTUX JIOJEeH, MPOSABIATH YBAXKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B
KOPpPEKTHOM (hopme (HOopMyIUpPOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHMYHO M3JIAraTh CBOK) TOUKY 3PEHUS C MCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMecTHAasl 1eITeJIbHOCTh:

MOHUMATh U HKCIOJIb30BATh MPEUMYIECTBA KOMAHIHON M MHAMBUIYaTbHOW PabOTHI
Opu perieHrur OUOJNOrHYecKor MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS
IPYNNOBBIX (OPM B3aMMOJIEHCTBUS MIPH PEIICHUH Y4eOHOM 3a1a4u;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JACHCTBUI C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)JIOTO YJIE€HA KOJUICKTHUBA;

MPUHUMATh LIEJTM COBMECTHOM AESTEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBUS 10 €€ NOCTUKEHUIO: COCTABIIATH IUIAH JACHCTBUM, PACHPEACISATh POIU C YUETOM
MHEHHUM Y4aCTHUKOB, OOCYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJla W KaXKIOTO YYaCTHHKA KOMaHABl B OOIMIUN
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJyaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAECU C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IMO3UTHUBHOE CTPATETUYECKOE MOBEICHHUE B PA3IMYHBIX CHUTYalHSX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaKEHUE, ObITh HMHUIIMATUBHBIM.

OBiaieHHe yHUBEPCAJIBLHBIMH PEryJATHBHBIMH 1eiICTBUSIMH:

1) camoopranuzaums:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS /IS BBISBJICHHS MPOOJIEM M WX PEIICHUS B
YKU3HEHHBIX U YYCOHBIX CUTYyAIUSX;

BBHIOMpATh HA OCHOBE OMOJOTWYECKHX 3HAHUU IIE€JIEBBIE U CMBICIOBBIC YCTAaHOBKH B
CBOMX JICWCTBUSIX M NOCTYNKaxX MO OTHOLICHHUIO K KUBOM IPUPOJAE, CBOEMY 3J0pPOBBIO U
3I0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEIbHO ~ OCYIIECTBISATH  MO3HABATEIbHYIO)  JICSTEIBbHOCTh,  BBISBIISITH
npoOyieMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7adll B 00Opa3oBaTEIbHOU
JIEATENBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEIbHO COCTABJIATh IUJIAH PEIICHUS MPoOJeMbl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MIPEATIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

pacImpsTh PAMKH y4e€OHOTO MPeMETa Ha OCHOBE JTUYHBIX MPEATIOYTEHU;

JiefaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peLICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crmocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYIUIUU B Pa3HBIX
00JacTsIX 3HaHUM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:
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JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIBTATOB LEIISM;

BJa/IeTh HAaBBIKAMH II03HABATENBHON pe(IEKCUN KaK OCO3HAHHMS COBEPIIAEMBIX
JEUCTBUM W MBICIIMTENBHBIX IPOLECCOB, MX PE3YJIbTATOB M OCHOBAaHHUM, HCIIOJIB30BATH
npuéMbl pedIieKCun AJIs OLIEHKU CUTYaIlH, BIOOpa BEPHOT'O PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHMS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI APYTUX IPHU AHAIA3E PE3YJITATOB ACATEIbHOCTH;

3) npuHsTHe ceOst U APYTHUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apI'YMEHTBI APYTUX IPHU AHAIU3E PE3YJIBTATOB AESITEIBHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKHU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3UIUH IPYTOro YeJoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHble pe3ynbTaThl ocBoeHHs mporpammbl COO mo Ouosiormu Ha 0a30BOM
YPOBHE BKJIIOUAIOT CrIelMpUUEcKe s yueOHOro npeamMera «buosiorus» HaydHble 3HaHUS,
YMEHHS U CHOCOOBI EHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U NMPeoOpa30BaHUIO 3HAHUIA,
BU/JIbI JESTEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX
y4eOHBIX CHUTYallUsiX, a TakKe B pPEANTbHBIX >KU3HCHHBIX CUTYalMsIX, CBS3aHHBIX C
ouonorueil. B nporpaMmmMe npenMeTHbIe pe3yiabTaThl IPEACTaBICHBI 10 F01aM 00yUYeHHUS.

[IpenMeTHbIe pe3ynabTaThl OCBOeHHS yueOHoro mpenameta «buonorus» ¢ 10 knacce
JOJKHBI OTPaXaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJM OMOJOTMH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa
¥ HAyYHOTO MHPOBO33PEHHS, O BKJIAJIe POCCHUCKUX M 3apyOSKHBIX yUEHBIX-OMOJIOTOB B
pa3Butre OMOJIOruH, (PYHKIIMOHATHLHON TPAMOTHOCTH YeJIOBEKA I PelIeHHS KU3HEHHBIX
3a/1a4;

YMEHHE PpacKpbIBaTh COAEpKaHWE OMOJOTMYECKMX TEPMHHOB M TOHATUH: >KU3HB,
KJIeTKa, OpPraHu3M, MeTa0oau3M (OOMEH BEIIeCTB M IPEBpAIlCHHUE DHEPTHHU), TOMEOoCTa3
(camoperynsiuus), ypOBHEBas OpraHu3alMs >KMBBIX CHCTEM, CaMOBOCIPOHU3BE/ICHUE
(penpoaykuusi), HaCAEACTBEHHOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

YMEHHE U3JaraTtb OMOJIOrMYecCKUe TeOpuu (KJIeTO4Has, XpOMOCOMHAs, MyTallMOHHAs,
IEHTpaJibHAsl JOTMa MOJIEKYJIsipHOU Ouonoruwn), 3akonsl (I'. Menaens, T. Moprana, H. U.
BaBuiioBa) 1 yueHus (0 HEeHTpax MHOT000pasusi U MPOUCXOKACHUS KYJIbTYPHBIX pacTEHUN
H. U. BaBunosa), onpeaensiTh TpaHULIbl KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJe€Th METOJAaMU HAy4yHOro II03HAHUS B OHOJOruM: HaOIIOACHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IIPOLIECCOB M SBICHHUW, OpPraHu3alys W TNPOBEJICHHE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJIBUYKEHUE TUIIOTE3bI, BBISBIEHUE 3aBUCUMOCTH MEXY
UCCIIEYeMbIMUA BEIIMYMHAMHU, OOBSCHEHHE MOJYYCHHBIX PEe3YJbTAaTOB, HCIIOJIb30BAHHBIX
Hay4YHbIX OHATHMI, TEOPUN U 3aKOHOB, YMEHHE J€1aTh BbIBOABI HA OCHOBAHUU IOJYYEHHBIX
pe3yabTaTOB;

YMEHHUE BBIJEIAT CYIIECCTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK ITIPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOCHHOCTH TMPOIIECCOB: OOMeHa
BEUIECTB M TNPEBpAILEHUS DHEPrUM B KIETKe, (POTOCHMHTE3a, IUIACTUYECKOTO U
HHEPreTUIYEeCcKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Me03a, OIUIOJJOTBOPEHUS, PA3MHOKEHHUS,
WHAUBUAYAJIbHOTO PAa3BUTHS OPraHU3Ma (OHTOIEHE3);
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yMEHHE MPUMEHSTD MMOJyYEHHbIC 3HAaHUS AJ11 0ObSICHEHHs] OMOJIOTMYECKUX MPOIECCOB
U SBIIGHUH, JUIS TPUHATUA NPAKTUYECKUX PEIICHUH B TMOBCEAHEBHOW JKU3HHU C LEIbIO
oOecrieueHus1 0E30MACHOCTH CBOETO 370POBbSI M 370POBBS  OKPYXKAIOUIMX JIFOACH,
cOOJTIOICHUST HOPM TPaMOTHOTO TIOBEJICHUS B OKPYKAOIIEH MPUPOTHON cpelie, TOHUMaHue
HEOOXOJIMMOCTH HCIIOJIb30BaHUS JOCTH)KCHUI COBPEMEHHOW OHOJOTUU M OMOTEXHOJIOTUM
JUTSL pAallMOHAIIEHOTO PUPOI0NIONIE30BAHNUS;

YMEHHE peIIaTh 3JIEMEHTApPHBIC TEHETUYCCKHE 3aJadyd Ha MOHO- WM JAWTUOPHUIIHOE
CKpelIMBaHWe, CIEIUIEHHOE HAaclieJOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS JJIs TPeIcKa3aHusl HAClIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH J1a00pAaTOpPHBIE W MPaKTUYECKUE padOThI, COOJIIONATh TpaBHIia
pu paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTUUYECKU OIEHUBATh U MHTEPIPETHPOBATH HH(OpMAIINIO OMOIIOTHYECKOTO
coJiep KaHMsl, BKITIOYAIOUTYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3JIMYHbIX HCTOYHHKOB (Cpe/CTBa
MaccoBoi  WHGOpMANMH, HAYYHO-TIONYJSPHBIC MaTepUalbl), OSTUYCCKHUE  ACIICKTHI
COBPEMEHHBIX UCCIIEOBAHUI B OMOJIOTUH, MEJUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE IUCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000ImIas
OMOJIOTHYECKYI0 HH(POPMAIIMI0O W3 HECKOJBKMX HWCTOYHHUKOB, TPAMOTHO HCIIOIH30BATh
HNOHATUMHBIN anmnapat OMOJIOTUH.

[IpenmeTHbIe pe3ynabTaThl OCBOCHHS yueOHoro mpeameta «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE W POJU OMOJIOTHH B CUCTEME HAyYHOTO 3HAHHMS
€CTECTBCHHBIX HayK, B (POPMHUPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa
¥ HAyYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHMCKUX M 3apYOSKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH, (PYHKITMOHATHLHOW TPAMOTHOCTH YeJIOBEKA JUIS PEIICHUS XKU3HCHHBIX
3a1ad;

YMEHHE pPacKpbIBaTh COJIEp)KaHHE OUOJOTMYECKMX TEPMUHOB M TIOHSTHIA: BUI,
NOMYJSIKUS, TEeHO(MOHA, SBOJIONUS, ABWXKYIIME CWIbl  ((aKTOpbl)  DBOJIOLUH,
NPUCTIOCOOJIEHHOCTh ~ OPTaHM3MOB,  BUI000pa3oBaHHWE,  HIKOJOTHYECKHE  (PaKTOPHI,
HKOCHCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYIEHTHI, IENU MUTAHUS, DSKOJOTUYEeCKas
nipamMuia, OMoreoreHo3, onocdepa;

YMEHHE U3JlaraTh OWOJOTrHYecKue Teopuu (dBoonuoHHas Tteopuss Y. [lapeuHa,
CUHTETHYECKAs] TCOPHUS IBOJIFOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIIEBOTO CXOJICTBA
K. M. bapa, uepenoBaHus riaBHbIX HampaiieHuil u mytei sBomonuu A. H. Cesepiiona,
yuenus o Ouocdepe B. M. BepHaackoro), ompenensiTh T'paHUIBI UX MPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHE BIQJETh METOJIaMH HAay4YHOTO TO3HAHWS B OWOJNOTHH: HAONIOJCHUE W
OMHMCAHUE JKUBBIX CHUCTEM, TMPOIECCOB U SBICHUHN, OpraHu3amuss H MPOBEJICHUE
OHMOJIOTUYECKOTO SKCIICPUMEHTA, BBIJIBI)KCHUE THITIOTE3bI, BBISIBICHUE 3aBHCHMOCTH MEXKTY
UCCIICTyeMbIMH BEJIMYMHAMH, OOBSICHECHUE IONYYCHHBIX PE3YJIBTATOB, HCIIOH30BAHHBIX
HAyYHBIX MMOHSATUH, TEOPHI M 3aKOHOB, YMEHHUE JIEIaTh BHIBOJIbI HA OCHOBAHUH TIOJTYyYEHHBIX
pE3yJIbTATOB;

YMEHHUE BBIJICIATh CYIICCTBCHHBIC NPU3HAKU CTPOCHUS OHOJIOTHYECKHX OOBEKTOB:
BUJIOB, TIOMYJISIUIM, TPOIYIEHTOB, KOHCYMEHTOB, PEIYICHTOB, OHWOTEOIEHO30B U
IKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOIO
oTOopa, BUI000pa30BaHUs, MPUCIOCOOJEHHOCTH OPTaHU3MOB, JACHCTBHUS DKOJIOTUYECKHUX
(GakTOpOoB Ha OpraHU3MBbI, IEPEHOCA BEIISCTB W TIOTOKA JHEPrUM B DKOCHUCTEMaX,
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AQHTPOINOTEHHBIX M3MEHEHUH B HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEUIECTB U
OMOre0OXMMHUYECKUX ITUKIIOB B Onocdepe;

yYMEHHE TPUMEHSTh IMOJTyYEeHHBIC 3HAHUS I OOBSICHEHHSI OMOJIOTHYECKUX TPOIIECCOB
U SIBIICHUU, JUISI TPUHATHAS TPAKTHYECKUX PEIICHWA B TOBCEIHEBHOW JKHU3HHU C IEIBIO
oOecriedyeHnsi 0€30MaCHOCTH CBOETO 3JIOPOBbS UM 3JI0POBbS  OKPYXAIOUIUX JIIOJICH,
cOOJII0JIEHUST HOPM TPaMOTHOTO TIOBE/ICHUS B OKPY’KaloIllel MPUPOIHOM cpelie, TOHUMaHue
HEOOXOIMMOCTH MCTIOIB30BaHUS TOCTIKEHUN COBPEMEHHON OMOJIOTHH ISl PAIIHOHATBHOTO
PUPOIONIOIE30BAHHS;

yYMEHHE pellaTh dJeMEHTapHbIe OMOJIOTUYECKUE 3a/1a4, COCTABIATh CXEMBbI IepeHoca
BEILIECTB U SHEPTUU B IKOCUCTEeMax (IIEeMU MUTAHUS);

yYMEHHE BBITIOJHATH J1a00paTOpHBIE W TMpaKTUYecKue paboThl, COOMIOAATh IMpaBUiIa
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKU OIEHUBATh U MHTEPIPETHPOBATH HH(OpMAIIIIO OMOIOTHYECKOTO
coJiep KaHMsI, BKITIOYAIONTYIO TICEBIOHAYYHbBIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpeCTBa
MaccoBOi HWH(MOpMAIMK, HAy4YHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TriIo0alIbHBIC
HKOJIOTHYECKHE TMPOOJIEeMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIC NHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTHYECKYI0 HH(POPMAIIUI0O W3 HECKOJIbKMX HCTOYHUKOB, T'PAMOTHO HCIIOIH30BATh
MOHATUHHBIN amnmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnvecTBO 4acon DJIeKTPOHHBbIE
Ne /1t HaumeHoBaHue pa3aesioB H TeM Kontpoapmsie  TpakTiueckue (undposbie)
NMPOrpamMmabl Bcero oOpa3oBaTte/ibHbIEe
padoThI padoThI pecypebi
buobmmoreka IJOK
I buonorns kax Hayka 2 0.5 https://m.edS(]){).ru/7f410292
2 JKuBbIE CHCTEMBI U UX OpPraHU3aIUs 1 bubmmorexa ILIOK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUN COCTAB U CTPOCHHUE 3 1 bubnmnorexa [{OK
KJICTKH https://m.edsoo.ru/7f41¢c292
bubnuorexa [IOK
4 FKHM3HEACATENLHOCTE KICTKH 6 https://m.edscl)lo.ru/7f410292
5 Pa3zMHOXEHME U UHIUBUAYATBLHOE 5 1 bubnmmoteka [IOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTh M N3MEHYNBOCTD 3 15 bubnmmoreka [IOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opranu3zmMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PezepBHOE Bpems 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO HACOB I10 34 0 4

I[TPOI'PAMME
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11 KUIIACC

Kosn4uecTBO 4acosB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposBbie)
Ne ni/m S — Beero KOﬁHTpO.JIbeIe HpﬁaKaneCKne 0BPA30BATETbHBIE
padoTbI padoTbI pecypesI
but6mmoreka [JOK
1 JBOMOMHORHAT GrONOrkA ? 1 https://m.edsoo.ru/7f41cc74
’ BO3HUKHOBEHUE U PAa3BUTHUE KU3HU 9 05 bubnuoteka [{OK
Ha 3emie ) https://m.edsoo.ru/7f41cc74
3 OpranusMbl ¥ OKpysKarolas cpeia 5 1 Bubmuorexa HOK
P py 1 pea https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ YKOJIOTHYECKUE 9 bubnmoreka [IOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
3 Pesepsroce pems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOI'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHMUE

10 KJIACC
N KoJymyecTBo yacon Jlata Dj1eKTpOHHbIE HH(POBLIE
, Tema ypoka Konrpoabubie IIpakTuyeckue oOpasoBaTeJibHbIE
n/n Bcero U3YyYeHMS
padoThI padoThI pecypchl
bu6anorexa IIOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoanl NO3HAHUS KUBOH
npupobl. [IpakTrueckas
’ pabota Ne 1 «Mcnonb3oBanue 1 05 bubamnoreka [JOK
Pa3IUYHBIX METOJIOB TIPU ' https://m.edsoo.ru/863e6122
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY
3 buonornyeckue CUCTEMBI, 1 bu6anorexa IIOK
MPOLIECCHI U UX U3YUYECHUE https://m.edso00.ru/863e6564
4 XUMHUYECKUH COCTaB KJICTKH. 1 bub6anorexa IIOK
Bopna u munepanbHbIe COH https://m.edsoo.ru/863e674e
5 benku. CocrtaB u crpoeHue 1 bubanoreka [HOK
OCIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OHOJIOTHYECKHe
Katanm3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubanoreka [JOK
KaTaJTUTHYECKON aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
¢bepMeHTOB (Ha MpUMeEpe
aMuJIa3bl WIM KaTaaasbl)»
bu6nmuoreka [IOK
7 Yraesonet. Jlnmaaet 1 https://m.edsoo.ru/863e6870
bu6nuoreka LIOK
8 HykneHHOBHIE KUCTOTEL AT® 1 https://m.edsoo.ru/863e6d5c
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I/ICTOpI/Iﬂ 1 MCTO/IbI U3YYCHUA

bu6anorexa IIOK

? kietku. Kietounast reopus https://m.edsoo.ru/863e6e88
10 KrneTka xak 1ie0cTHas KUBast
CHCTEMA
CrtpoeHue ryKapuoTHIECKOM
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTEHU, bubnuoreka [IOK
11 YKUBOTHBIX, TPHOOB H 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil o1 MEKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIIpernapaTax u ux
OITMCAHUE
12 OOMeH BeIECTB WA bu6anorexa IIOK
MeTa00JIN3M https://m.edsoo.ru/863e766¢
bu6anorexa IIOK
13 PoTocuHTEs. XeMOCHHTES https://m.edsoo.ru/863e7c98
. bubnuoreka [IOK
14 JHepreTHIecKui obMer https://m.edsoo.ru/863e7aae
JKn3HEHHBIN UK KJISTKU.
[enenue knerku. Muros.
5 | omoonae i o b B 10K
' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX
MHUKpOITIperapaTax»
16 Buocunres 6enka. Peakius bu6nmmorexka LIOK
MaTpUYHOrO CUHTE3a https://m.edsoo0.ru/863e796e
17 Tpancnsauus — Onocunres bu6muorexa [IOK
OeJka https://m.edsoo.ru/863e796¢
18 Hexknerounbie popMbI KU3HH bubmmnoreka [JOK
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— BUPYCHI

https://m.edsoo.ru/863e7540

DopMBbI pa3MHOKEHUS

bu6anorexa IIOK

19 OpraHM3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka IIOK
20 Mewo3 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue 1 pa3BUTHE
IMOJIOBBIX KJIETOK.
Ormo10TBOpEHUE. Bubnmorexa [[OK
21 fﬁg?}ggiﬁ?ﬁ;ﬁ zg;);a Ned 0.5 https://m.edsoo.ru/863e81b6
IIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOITIpEerapaTax
2 NunuBuayanbHOE pa3BUTHE bu6mmorexa [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'eneTuka — Hayka o
23 HaCJICI[CTBeHHOg’;(I/I Hu Bubmaorexa [IOK
HEMEHUBOCTI https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH
24 HacCJIeI0BaHUs [IPU3HAKOB. bubanoreka [HOK
MounorubpuaHoe https://m.edsoo.ru/863e8878
CKpEIlMBaHUE
UTHOPUIHOE CK .
25 3ﬂaKOI-I6 ie?aBolfccmfoe:;HBaHHe bubnmorexa LHOK
https://m.edsoo.ru/863e89a4
HacJe0BaHuUs IPU3HAKOB
CrenjieHHO€E Hacjaeq0BaHHE
npusHakoB. JlabopaTopHas
26 pabota Ne 5 «M3yuyenue 05 bu6mmorexa HOK

pE3yJIbTaTOB
MOHOTHOPUTHOTO U
JUTUOPHUIHOTO CKPEIIMBAHUS

https://m.edsoo.ru/863e8c60
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y Ip030(IIBI HA TOTOBBIX
MHKpOTIpernaparax»

I'eneruka moina.

27 HacnenoBanue npusHakoB bubmorexa LIOK
’ https://m.edsoo.ru/863e8c60
CIICTUICHHBIX C ITOJIOM
N3MeHYnBOCT®.
Henacnenacteennas
M3MEeHYUBOCTh. JlabopaTopHas
73 pabota Ne 6. M3ydyenue 0.5 bubnuoreka [IOK
MOAU(PUKAITTOHHOMN ) https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TOCTPOCHUE
BAapUAIIMOHHOTO pAJia U
BapUaIlMOHHON KPUBOW»
HacnencrBennas
M3MEHYUBOCTH. JlabopaTopHas
29 pz60Ta Ne 7. «AH&JII/IE P 0.5 bubmmorexa HOK
9 https://m.edsoo.ru/863e8efe
MyTalui y Apo30¢puiibl Ha
TOTOBBIX MUKpOIIpernapaTax»
30 ['eneTuka yenoBeka bubmorexa ITOK
https://m.edso0o0.ru/863e8d78
PesepBHbIit ypok. O0061IeHIE
31 no teme «HaciaencTBeHHOCTH
Y U3MEHYHUBOCTD
OpPTaHU3MOB)
3 Cenexkuus Kak HayKa v bubnuoreka [IOK
npolecc https://m.edsoo.ru/863e9214
Mertoapbl u THKCHUS
33 ceiezfmn pioc(;enng u bubmorexa HOK
https://m.edsoo.ru/863e9214
YKUBOTHBIX
34 buorexHonorus kak oTpacib bubanoreka [HOK

MIPOM3BOJICTBA

https://m.eds00.ru/863e9336
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OBILEE KOJIMYECTBO YACOB
110 ITIPOI'PAMME
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11 KUIIACC

KoauuyecTBO yacoB

JIEKTPOHHBbIE HU(PPOBbIE

Ne Jara
o/ Temaypoka Beero  Koutponbmbie  TIpaxTmueckue S — o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypcsbl

1 OBOIIOLUS U METOJBI €€ 1 bu6mmoreka [IOK
M3Y4YEeHUS https://m.edsoo.ru/863ea20e

’ Uctopust pazputus 1 bubnuoreka [IOK
IIpeCTaBIEHUI 00 IBOJIIOLIMU https://m.edsoo.ru/863e9570

bubnuoreka [IOK

3 Mukpossomonus 1 https://m.edsoo.ru/863e9cle
[Monynsums kak
JJIEMEHTapHAas €IMHUIIA BH]IA

4 u 3Bosronu. JlaboparopHast 1 05 bubanoreka [HOK
pabota Ne 1 «CpaBHeHue ) https://m.edso0.ru/863e99c6
BUJIOB 110 MOP(OJTOTHIECKOMY
KPUTEPHIO)

5 gigﬁg}ﬁz;}fzg%amopm) 1 bubmorexa TIOK

https://m.edsoo.ru/863e9da4

IBOJTIOLIUU

6 EctectBeHHbIl 0TOOD U €ro 1 bubanoreka [HOK
hopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIOIMN:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUJI000pa30BaHMUE. Euborexa [IOK

! Jlabopatopuas pabota No 2 : 05 https://m.edscl)lo.ru/863e9fde
«Onucanue
MPUCTIOCOOIEHHOCTH
OpraHusmMa u eé
OTHOCHUTEIIBHOTO XapaKTepa

8 Hampasnenus u nytu 1 bubnuoreka [IOK
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MaKpO3BOJIIOLIMH https://m.edsoo.ru/863e9cle
9 Heob6patumocTts 3BosIOIIMN
10 Ucrtopus KU3HA Ha 3emiie u
METO/IbI €€ U3YyUCHHUS
11 ['unoTre3sl NPOUCXOXKICHUA bu6mmoreka [IOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863eaSab
12 PasButue xu3Hu Ha 3emiie 1o bu6mmoreka [IOK
spam U Iepuojiam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI BOJIOITUU
PaCTUTEIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktnueckas pabora 05 bubanoreka LHOK
Ne 1 «3yueHue nuckonaeMbIx ) https://m.edsoo.ru/863ea8bc
OCTaTKOB pacTeHUM U
YKHUBOTHBIX B KOJUICKITHSIX)
CoBpeMeHHas cucteMa bubanoreka [JOK
14
OPraHu4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEIOBEKa bubnuoreka [IOK
(anTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBroKkyIre crutbl ((haKTophl) bubnuoreka [IOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJTFOLIMHT
YyeaoBeKa
Yenoseueckue pacel U
18 MIPUPOIHBIE aJI;)HTaIII/II/I bubmaorexa LHOK
https://m.edsoo.ru/863eaca2
YyesoBeKa
PesepBubIit ypok. O0061IeHIE
19 1o TeMe «BO3HUKHOBEHUE U
pPa3BUTHUE KU3HU HA 3eMJIIe»
20 DKOJIOTHS KaK HayKa
71 Cpensl oOuTanus u bubnuoreka [IOK

HKOJIOTHYECKHE (PaKTOPHI

https://m.edsoo.ru/863eafec
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AbGuotnueckue HaKTopHI.
JlabopaTtopnas pabota Ne 3.
«Mopdonornyeckue
0COOEHHOCTH PACTEHUH U3

bu6anorexa IIOK

22 Pa3HBIX MECT OOMTAHUS. 0.5 https://m.edsoo.ru/863eb10e
JlabopaTtopnas pabota Ne 4.
«BnusgHue cBeTa Ha pOCT U
Pa3BUTHE YEPEHKOB KOJIEyCa»
bu6anorexa IIOK
23 buotirieckie aKrops! hitps://m.eds00.ru/863¢b348
DKOJIOTUYECKHUE
XapaKTEPUCTUKH TOMYJISIUH.
[Tpaktuyeckas padota No 2
24 N 0.5
«IToncuét mIoTHOCTH
MOMYJIALNI pa3HbIX BUIOB
pacTEeHHUIN»
75 Coob1iecTBa OpraHu3MOB — bubnuoreka [IOK
OuoIIeHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bu6mmoreka IIOK
(?KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTENN
27 9KOCUCTEMBbI. DKOJOTUYECKHUE bubmuoreka [IOK
nupamuisl. CBoicTBa https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 [IpupoaHbIE SKOCUCTEMBI
29 AHTPONOT€HHBIE SKOCUCTEMBI
30 buocdepa — rmodanbHas bubnuoreka [IOK
JKOCHCTEMAa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH bubnuoreka [IOK
CYIIIECTBOBaHUS OHOChHepsI https://m.edsoo.ru/863ebd 16
32 UenoseuecTBo B Ouochepe

Semitn
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CocyiiecTBoOBaHUE IPUPO/IBI

bu6anorexa IIOK

33 U 4eJIOBEYECTBAa 1 https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0061IeHIE
34 Tembl «Coo001I1ecTBa 1 1
9KOJIOTHYCCKUE CUCTEMEBD)
35 [ToBTOpEHME. 1
OBIIEE KOJIMYECTBO YACOB 35 )5

110 ITIPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT O
IMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI IS YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

36
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