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MMOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMMmbl MO OHOJIOTHH TEOPETHYECKYI) OCHOBY IS
OTIPEJICIICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS YUeOHOTO MpeameTa
«buonorus» cocraBwin: KoHUeNntyainbHble nonoxkenus OIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeM, CoJep)KaHMs, pe3yJbTaToB OOy4YeHHUsS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHHUS 00 OOITUX MENIX U
MPUHITMIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obmero obpazoBanusi B Poccuiickoit deneparuu, a Takxke TMOJOKEHUS O
cnenuguke 0Moyoruu, €€ 3HaYeHUHM B MO3HAHUU >KHUBOM MPUPOJIBI U 00ECIIeYeHU U
CYIIIECTBOBAaHMSI YeJIOBEYECKOTO oOmecTBa. COrslaCHO Ha3BaAaHHBIM IOJIOKCHHSM,
OTIpEe/ICIICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpaA.

[Iporpamma 10 Ouosioruu [a€T MOpPEACTaBICHUE O LeNaX, 00 oOiei
CTpaTeruu OOy4YeHHWs, BOCIHTAHWS W Pa3BUTUA OOYYAIONIMXCS CpEICTBAMU
yueOHOoro mpeamera «buonorus», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
CoJlep)KaHHe, €ro CTPYKTypy, pacmpeneiieHue 1o paszieiaM H  TeMmaw,
PEKOMEHIyeMYIO TTOCIIeIOBATEILHOCTh M3YUEHHUST YU4eOHOTO MaTepHaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIIBHOTO
Iporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJarommXcsl.

B nporpaMmMe mo OuONIOTMM TaKXe YUYWUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (GOPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIHLHOMN
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYarOMIMXCS 1O OCBOCHUIO COJEpKAHUS
OMOJIOTHYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
IOPUHIIMI TPEEMCTBEHHOCTH B M3y4YeHMM OWOJoruu, Ojarojgaps 4eMy B HeW
MPOCMATPUBACTCS HANPABICHHOCTh Ha pPAa3BUTHE 3HAHWHA, CBSA3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, YKOJIOTHYECKOTO MBIIUICHUS, MPEACTABICHHUI O 3J0POBOM
oOpa3e KU3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHON cpene.
[TosTOoMy Hapsmy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPH, a TaKKe 3HaAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yAEIEHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HM JUIsl PEIICHUS MTPUKIAAHBIX 3a/a4, B
TOM 4YHCJIE: TPO(HUIAKTUKYA HACICACTBEHHBIX 3a00JICBaHMKA YEIOBEKA, MEIHKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTHYCCKU



1eJIeCO00Pa3HOro TMOBEACHUS B OKpY)KaloIllled NPUPOJHOW cpele, aHaius3a
BIIUSIHUS XO3SUCTBEHHOW JAESTENIBHOCTU 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX MU
MCKYCCTBEHHBIX IKOCUCTEM. Y CHIIEHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
y4ebHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO OOECIIEUEHUS
YCJIOBUM ISl pELIEHUs] OJHON U3 aKTYaJIbHBIX 3aJlay IIKOJIHHOTO OMOJIOrMYEeCKOro
oOpa3oBaHus, KoTOopas mpennonaraer (GOpMUpPOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJaNnTUPOBAThCA K WM3MEHECHHSIM JIUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'0 MHpA.

buosnoruss Ha ypoBHE cpenHero ooOiero 0o0pa3oBaHUS 3aHMMAET Ba)KHOE
Mecto. OHa obOecneunBaer (GOpPMUPOBAHUE Y OOYYAIOIIUXCA MPEACTABICHUNA O
HAyYHOW KapTUHE MHpA, pacIIUpseT U 0000IMaeT 3HaHUA O KUBOU MpHUpoie, e
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHM3alldd M HBOJIOIUHU, CO3JAET
YCIOBUS  JJiA: TIO3HAHMS  3aKOHOB  JKMBOM  MpUPOAbI, (OPMUPOBAHUS
(yHKIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOrO M Oe3omacHoro ooOpasa
YKU3HU, SKOJIOTMYECKOT0 MBIIIJIEHUS, IEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUSl UMEET TAKXKe JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  33/Ja4  CcpeaHero  oOmero  oOpa3oBaHMs,  COLUANIM3ALUU
oOyuaromuxcs. M3ydyenune 6monorun odecreynBaeT yciaoBus Uil (popMupoBaHUs
WHTEJUICKTYaJIbHBIX, KOMMYHUKAIMOHHBIX W  HWH(OPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKOM KYJIbTYpPbl, CIOCOOCTBYET HMHTETpAIlMU OMOJIOTHYECKUX 3HAHUU C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buosorus» COCTaBUIM OCHOBY JMJIA ONpPENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJEpkKaHUs, MPEACTABICHHOIO B MpOrpaMme IO
OHOJIOTHH.

OT60p coxmepkanus ydeOHOro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOIO MOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus OOIIEH KYJIbTYpbl, OMPEICIAIONME aJleKBaTHOE IOBEIACHHE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U MPAKTHUYECKoW aesTeabHocTH. Ocoboe MEeCTOo B ATOH cHCTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIePKaHMsl, KOTOPbIE CITY>KaT OCHOBOM ISl (pOpMUpOBaHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  TyYMaHH3aIllUU
OMOJIOTNYECKOTO 00pa30BaAHMS.

CTpyKTypUpOBaHUE COJAEpKaHUs Y4YEeOHOro MaTepuajlia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHU3aluu U
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3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTIEHBI CIIEIYIOIINE COJEpKATEIbHbIE JIMHUU: «bHOJIOrus Kak Hayka. MeToasl
HAy4YHOTro ToO3HaHUs», «KineTka kak Ouonorumueckas cucremay, «OpraHusMm Kak
ouonoruyeckas cucremMa», «CucreMa M MHOrooOpasve OpraHu4ecKOro MHUpay,
«OBONTIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U TPUCYILUE UM 3aKOHOMEPHOCTH.

Ilens m3ydenuss ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHNe  OOyYaONIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra ¢ MNPUOOpPETeHUE yMEHUM
UCIIOJIb30BaTh ATH 3HAHMS JI TPAMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

Joctumxenue 1ienu u3ydeHus: yuyeObHoro npeamera «buosorus» Ha 6azoBoM
ypOBHE 00ecrieunBaeTCs pelIeHUEM CIISAYIOIMINUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUU O OHOJIOTMYECKUX TEOpHsX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIax, CIyXKallluX OCHOBOU
Uist OPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJlaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUHU, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BbIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHue y OOYy4YalOIIMXCs IMO3HABATENbHBIX, HWHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAy4HBIX B3IVISIAOB, WACH U MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 ypOBHS OpraHU3allly;

CTAaHOBJICHHE y oOOydarommxcss oO0med KyJabTypbl, (yHKIHOHAIBHOU
IPAMOTHOCTH, Pa3BUTHE YMEHUI OOBACHATH U OLICHUBATH SIBJICHUS OKPYXKAIOLLIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONbITA, IMOJYYEHHBIX MpPHU
U3y4YEHUU OHOJIOTUY;

dbopmupoBaHue Yy OOydYalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESATENIbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIHTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUSI UEIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COONIOACHHS STUYECKIX
HOPM IPU TIPOBEICHUN OMOJIOTHUYECKUX UCCIEOBAaHUM;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YpPOBHS
HKOJIOTHYECKOUN KYJIbTYpPBL, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM XKU3HU TS
OLICHKH TIOCJIEACTBUIA CBOEH JICATEIILHOCTH 10 OTHOIICHUIO K OKPYXaIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOICHHE Mep MNPOPUIAKTUKI
3a00JIeBaHUM.



B cucreme cpennero oOmiero obOpaszoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0S3aTENbHBIM YUYE€OHBIM TMPEIMETOM, BXOMSIIMM B
coCTaB MpeaMeTHON 001acTi « EcTeCTBEHHO-HAayYHBIE TIPEAMETHIY.

st u3yuenust 6MoJioruu Ha 0a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 4ac B Henemo).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMU HayKamH, (uiiocopuei, ITUKON, SCTETUKON U MPABOM.
Ponp Owonormu B (HOpPMUPOBAHWHM COBPEMCHHOW HAy4YHOW KApTUHBI MHPA.
Cucrema OMOJIOTHYECKUX HaYK.

MeTo/1b1 TO3HAHUS )KUBOUM TIPUPObI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHNE,
u3MepeHue, Kiaccudukamus, MOJETUpPOBaHUE, CTaTUCTUYeCKas oOpaboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBDY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHWe pa3IUYHBIX METOAOB IMpPHU
U3YUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

’Kusble cructembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPO/IBI.

CaoticTBa OMOCHCTEM U BX pa3zHOoOpasue. YPOBHU OpraHU3aIii OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJISLIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTreoIeHOTHYECKH ), OMoCc(epHBIiA.

JdeMoHCcTpanuu:

Tabnunel u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
YKUBOM IIPUPOIBD.

O6opynoBanue: moaenb moJiekyibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHKpPOAJIEMEHTHI. Bojia 1 MUHEpabHbIE BEILIECTBA.

OyHKUMA BOAbI W MHUHEpaJIbHBIX BelecTB B KieTtke. llogaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmMble 1 3aMEHUMbIE aMUHOKHUCIIOTHl. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYphI OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YEeTBEPTUYHASI CTPYKTypa). XUMHYECKHE CBOiicTBa OenkoB. buomornueckue
(GyHKITUU OCIIKOB.



depMeHTHl — Oumoyiorudyeckwe Kataiauszatopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. BuramMuHsbl.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaJInu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a U JA€30KCUpuod03a),
aydcaxapuabsl (caxapo3a, JlaKTo3a) U Iojucaxapuabl (KpaxMall, TJIHUKOTEH,
HesToa03a). buonornueckue GyHKIUU yrieBOJOB.

Jlunuae:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. [uapoduIbHO-
runpodoOHbie  cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxknennoseie xkucnorsl: JHK w PHK. Hykmeormaet — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkiuun PHK.
Bunast PHK. AT®: ctpoenne u pyHKIUH.

[{uronorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOIEUCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUH. MEeTOAbl U3YUYEHUS KIIETKH.

Knerka xak 1emoctHas >kuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTasi HapyxHass memOpana, monekynbl JIHK kak renetuueckuit ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHUYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHUsl IpOKapuoTHYecKoN kieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW H
rpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ ceoiictBa U pyHkuuu. [{lutomnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
nn30coMbl. [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIPHUHU, IUIACTUIBI.
[Tpoucxoxknenne MUTOXOHIApUM u miactua. Buasl tmactun. HememOpanHbie
OpPraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM WEHTP, LIEHTPUOJIHU, PECHUYKH,
KIyTUKU. QYHKIUA OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue snpa: saepHas o00J10YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllBann, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XMMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoae», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubl u cxembl: «llepuognueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIb», «brocunTes Oenka», «CTpoeHue MOJIEKyYJIbl OeTKay,
«Ctpoenue pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHre MOIeKyIbI
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AT®», «CtpoeHne 3yKapuoTHUYECKOW KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU,
«CTpoeHHE paCTUTENBHON KIETKN», «CTpoeHHuEe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « Y TIIeBOJAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHUE Jisi MPOBEICHUS
HaOIIOJICHUM, HW3MEpPEHHI, SKCIEPUMEHTOB, MHUKPOIPENapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaTIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajaasbl)».

JlaGoparopnas pabora No 2. «/3ydyeHue CTpOEHUs KIETOK pacTCHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTrax W HUX
OMHUCAHUE.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTab0Iu3M. AcCUMUIIALNS (TUTACTUYECKU OOMEH) U
JTUCCUMUJIIAIINS (SHEPreTUUeCKrii OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIICCTB U MPEBPAILCHUHN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas U TeMHOBas (Qa3bl (oTocuHTe3a. Peakiumn
dboTocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpeqibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOUIEe OaKTepuu. 3HAYEHUE XEMOCUHTE3a s
YKU3HH Ha 3emuie.

OHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHE U
aKKyMyJUPOBAaHHE DHEPrud B KIETKE. JTalbl HHEPreTUYEecCKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. O dekTHBHOCTH
HHEPIeTUYECKOr0 OOMEHA.

Peaknmm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanms u JHK.
Peanuzanusi reHeTudeckoil mH(OpManuu B KJIETKE. | €HETHYECKHUH KOJ U €ro
cBoiicTBa. Tpanckpumnuusa — matpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Oenka. OJrtanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OouocuHTese Oenka.

Hexkinerounsie popMmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHUSI W OJKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoeka (BMY) — Bozoymutens CITU/Ia.
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OOpatHass ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacrpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuupl u cxeMbl: «Tumnbl nutanus», «Metadoauzm», «MHUTOXOHAPUSY,
«IHepreTudeckuii ooMmen», «Ximopormiacty, «Potocunres», «Crpoenue JIHK»,
«CtpoeHue u pyHKIMOHHPOBAaHHUE reHa», «CuHTe3 Oenkay, «I 'eHeTHYeCKU KOy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHb nuki Bupyca CIIN/da,
OakTepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIETKN», Mojielb cTpykTyphl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KiieTounblil UK, WM KU3HCHHBIM LMK KiIeTku. WHTepdaza u MHTO3.
[Ipoueccel, nmporekaromue B HHTep(daze. Pemnukanus — peakuus MaTpUYHOIO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBEIN Ha0Op — KapHOTHIL
JIMmuionHeli W TaluvIOWIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  HWHIAMBHUAYAJIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuO€Ib KJIETKH — aroITo3.

@dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U nmoyioBoe. Bubl 6ecmnosioro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXkeHUE. VIcKyccTBEeHHOE KJIOHMPOBaHUE
OpPraHUu3MOB, €r0 3HAYEHUE JIJIS CEJEKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTIINYUS OT OECIOIOTO.

Meito3. Craguu Mmeiio3a. IIporecchl, npoucxonsdiinue Ha CTagusx Menosa.
[ToBenenue xpomocom B Meno3e. KpoccunroBep. buonmormdyeckuii CMbICT U
3HA4YECHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U sMIHUKU. OO0pa3oBaHWE W Pa3BUTHE TOJOBBIX
KJICTOK — raMmeT (CrepMaro30u, SHIEKIeTKa) — CIEPMATOreHe3 M OBOICHE3.
OCOOEHHOCTH CTPOCHUSI SAMIEKIETOK W CcrepMaTo30uj0oB. OIUIO0TBOpPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHE (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyiisnus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIIBI
MOCTAMOPUOHANILHOTO Pa3BUTHUS: MPSAMOE, HENpsMoe (JIUYMHOYHOE). BrnusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 LBETKOBOI'O PACTEHHS: CTPOECHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBbI pPa3MHOKEHHS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BererarTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenune xkieTku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukn», «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsamoe u HEnpsaMoe pa3BuTue», «l'aMeToreHes y MICKONMUTAIOMNX U
yenoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30uabl
MJICKOIIUTAIOLIETOY, «SHleKIeTKa MieKonuTaromero», «Kapuokunes B KieTkax
KOpEIIKa JyKa», MAarHuTHas MOJEb-alIuIMKauus «J/leieHne KIETKW», MOJIEIb
JIHK, monmens meTada3Hoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlabopatopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIIETKAaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMPENapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nutonoruu
U SMOPHOJIOTUH B CTAHOBJIICHUU TEHETUKHU. BKiIaa pOCCUMCKHUX U 3apyOeHBIX
Y4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPUIO0JIOrMYECKUM,
HUTOI€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUuii). (OCHOBHBIE T'€HETHYECKHUE
noHsATUs. ['eHeTnueckas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBAHUIA.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTAaHOBJIECHHbIE . MeHnenem.
MonorubpuaHoe CckpelMBaHue. 3aKOH €AUHO-00pa3usi THUOPUIOB TEPBOIO
nokosjeHud. [IpaBuno AOMUHUpOBaHUS. 3aKOH pACHICIJICHUS MPU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuHoe  CKpeluBaHWE. 3aKOH  HE3aBUCUMOTO  HACJIeAOBaHMS
npu3HakoB.  l{UTOreHeTMdeckue  OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanu3upytolee ckpenuBanue. Fcnonp30BaHne aHaIu3upyoero CKpenBaHus
TSl OTIpENIeNICHUsI TEHOTUIIa OCOOU.

CuernienHoe HacnefoBaHue mpusHakoB. Pa6ora T. Moprana 1o
CUEIJIEHHOMY HacjeJJOBaHHUIO TeHOB. HapyllleHue cuernsieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHUECKuEe KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpPEACIICHUE MOoJia. AYTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['oMoramerHsle W TeTEeporamerHble oOpraHu3Mmbl. HacienoBaHue
MIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuaimoHHbIi psijy M BapUallMOHHAS KPUBAs.
Hopma peakumu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBOCTBA MOAU(PUKAIIMOHHON U3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOMU
W3MEHUYUBOCTU. MyTarmoHHasi "3MeHYMBOCTh. Kimaccudukanus MyTaruii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIE. HYacToTa 1 mpuunHbl MyTaluid. MyTareHHbie (aKTOPHI.
3aKOH TOMOJIOTMYECKHUX PAZIOB B HaclieAcTBeHHON n3menunBoctu H. 1. BaBuiiosa.

Bresanepnast HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIoBeKa: reHeaIoTHUeCKUi, OJIM3HEIOBBIN, IIUTOT€HETHYECKUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMmeHHOE OIIPEIEIICHUE TEeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnle 3a00JIeBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pOBOIr0 00pa3a >KU3HM, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
Oosne3Hel. MeauKo-TeHETHYECKOe KOHCYJbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOU
TEHETUKU B MPEJOTBPAIICHUU U JICYEHUU T€HETUUECKUX 3a00JIeBaHUM YeIOBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmupt u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE U €r0
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pAaCIIEIUICHHs] M €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpelMBaHUE,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUSY, «Meiio3»,
«B3anMonencTBue aJUICNIBHBIX T€HOB», «l'eHeTHYecKue KapTbl pACTEHUM,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJICIOBaHUS,
CUCIUIEHHOTO C mnoJioMm», «KapuoTunsl 4YenmoBeka H KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallnOHHAs U3BMEHUYUBOCTDY.

O6GopynoBaHue: Mojenu-anmiukanuu «MoHOTUOpUIHOE CKpelIMBaHUE,
«Henonnoe nomuHupoBaHue», «JurnbpunHoe ckpenuBaHuey», «llepekpéct
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XpOMOCOM», MHKPOCKOI M MHKporpemnapaT «J[po3odwmma»y (HOpMa, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra Ne 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPHUAHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas padota Ne 6. «M3yuenne MoauUKaIIMOHHON M3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30Quibl HA TOTOBBIX
MUKpOIpENnapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue UM aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa U IMPOLECC. 3apOXKJICHUE CEJICKIUU U JOMECTUKAIUA.
VYuyenne H. W. BaBunoBa 0 1eHTpax MNPOUCXOXKACHUS W MHOIo00pas3us
KYJbTYpHBIX pacTeHui. LIeHTpbhl MPOMCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI celeKUUU. MaccoBbI 1 MHAMBUIYAIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUM M KUBOTHBIX. OIllEHKa JKCTEpbepa. bIM3KOpOACTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBAHUE YUCTHIX JIMHUH.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBAHUE — ayTOPUAMHT.
Otnanénnas tubOpuamsanus W €€ ycrexu. VICKyCCTBeHHBIM MyTareHes U
MOJIyYEHHE TMOJMILUIOUJIOB. JIOCTMKEHHSI CENEKIMU pAacTeHUil, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3manus pexomObunantHor JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHXeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KinonupoBanre BBICOKOMPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkojornyeckue W dtuyeckue  npobmembl. I'MO - reHermyecku
MOIU(ULIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabnuipel u cxeMbl: Kapta «lIeHTpbl NpPOUCXOXKACHUS W MHOTroo0pasus
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHnx KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «OTnanéHHas rudpuausanus», «PadorTer akagemuka M. @. MBaHoBay,
«[Tomumnongus», «OObEeKThl OHOTEXHONOTUM», «KileTouHbIE KYyJIbTYpHl W
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUTIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03sIICTBEHHBIE PACTCHUS.
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JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI W JOCTUKEHUS CEJIEKIUHA PACTEHUN H
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENILHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOpUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B OUOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTMH U APYTUX HAYK.

CuzerensctBa 3BoOLMU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEeXOJHbIe (HOPMBI.
buoreorpaduyeckue: cxo1cTBO U paziuune GayH u GhJaop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuUig SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, aHAJIOTHYHbIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y BcCex
OpraHU3MOB.

OpomtonmonHass teopust Y. JlapBuna. Ilpeanochulki BO3HUKHOBEHUSA
JapBUHU3MA. J[BMOKyIIME CHJIbI 3BOJIIOUMU BUAOB 1O JlapBHHY (M30BITOYHOE
Pa3MHOKEHUE NPU OIPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boou (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBostonus. [lomynsuus kak eAMHKUIA BUAA U SBOJIIOLUH.

JBrxymme cuiibl ((pakTopbl) PBOJIONUKM BUAOB B Ipupojae. MyTarmoOHHBIN
npouecc M KOMOWHATHBHAas HM3MEHYMBOCTb. [lOMyJALIMOHHBIE BOJHBI U Jpeild
reHoB. M30s1ust 1 MUTpanus.

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIIOIUUA. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KaK pe3yJbpTaT 3Boouud. [Ipumepsl
MPUCTIOCOOJICHN Y OpraHu3MOB. ApoMOop(h03bl U HIAUO-aJANTAIHH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa3oBaHusl: reorpaduueckoe, IK0JIOTHYECKOe.

MaxkposBomonsi.  PopMbl  3BOTIONMU:  (UIETHYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTtuMocTh 3BOTIONUN.

[IpoucxoxieHre OT HECHNEeUHAIN3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paauarus.
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JlemoHcTpanum:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, @. Mromep, A. H. CeBepuos.

Tabnuubl U cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyiiecTBoBanue», «EctecTBeHHBI 0TOOPY», «MHOrOo00Opa3ne COpTOB PACTCHUID,
«MHorooOpasue  ToOpoA  JKUBOTHBIXY, «Tonmynsiummy, «MyTanunoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Umuoamanranmm», «OO0mas aereHepanus,
«/IBmkymme cunbl 3Bomonum», «Kapra-cxema wapmipyra myrtemectBus Y.
HapBuna», «bopbba 3a cyuiectBoBaHue», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUO00PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IJIOOB M CeMsiH, KoiuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS JBOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue TOJTOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadpuueckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTHU
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», Mojenp ammmkanus «llepexpéct
XpoOMOCOM», BIaxHble npenapatel «Pa3Butue HacexkoMmoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «/Ipo3oduna» (HopMma, MyTanuu (OpMbI KPbIILEB U
OKpPACKH Tena).

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlabGoparopnas padora Ne 2. «OnucaHue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBeHNEe M Pa3BUTHE )KU3HU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUU KU3HU. HaydHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: aOuoreHe3 M naHcnepMmus. XuUMHUYecKas
IBOMIIOLMSA. AOHOTEHHBI CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHNE XUMUYECKOW 3BoMoInK. HayanbHbIe 3Tanbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM W KX SBOJIOLUS.
dopMupoBaHUE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

Paseutne xu3Hm Ha 3emuie mo spam U nepuogaMm. Karapxen. Apxeuckas u
nporepo3oiickas d3pel. llameosolickas spa u €€ mMepuoAbl: KEeMOPHIICKUH,
OPZIOBUKCKHH, CUITyPUNUCKNN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Mes3o301cKas 3pa v €€ NePUobl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass »3pa W €€ mnepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOIE€HOBBIN.

14



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIUU PACTUTENIBHOIO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHHil u
XKUBOTHBIX. [losiBIEHUE, paclBeT U BBIMUPAHUE TPYIIT )KMUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOro MHUpa Kak OTpaxkeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOOLHNA Yen0BeKa. AHTPONOJIOTHS KaKk HayKka. PasBurre npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeKka. Meroasl HM3ydeHMsl aHTpororesesa. (CxoacrBa u
pa3Inyuus YEJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymme  cuiabl  (dakrtopsl) — aHTpomnoreHne3a.  HacneacTBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TFOTOBJIEHHE OPYUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenblid, YemoBek npsaMoxoxsalui, YermoBek HeaHAEpTAIbCKUM, Yenosek
pa3yMHbIil. Haxonkum HCKOmMaeMbIX OCTaTKOB, BpPEMsS CYILECTBOBAHMS, 00JIacTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX pac K YCJOBHUSIM CyIeCTBOBaHMS. EIUMHCTBO uUenoBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpers: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuuper 1 cxembl: «BosnaukHoBeHne CoIHEUHON cHCTEeMbl», «Pa3Buthe
opranudeckoro mupay», «PacturenpHas kineTka», <«OKHBOTHas  KIETKa»,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa M YeJIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «JlpeBHue monm», «llepBbie
COBPEMEHHBIE TN, «HeaoBeuecKue pacsh».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKH WIIU
M300pKEHUST KAaMEHHBIX OpYyJIud NEepBOOBITHOTO YeNoBeKa (KaMHU-YOIIEPHI,
pyomiia, ckpebna), TreoXpoHoJoruueckas TaOonuna, Kouiekuus «DopMbl
COXPaHHOCTH MCKOITAEMBIX )KUBOTHBIX M PACTEHUI».

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[IpakTudeckast padora Ne 1. «M3ydyeHue McKomaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHAAX).
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OKcKkypcus «IBOJIOIUS OPraHUYECcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIA WJIM KPACBEIUECKUN MYy3€il).

Tema 3. Oprann3Mbl 4 OKpY:KaIasi cpeaa.

DKoJorus Kak Hayka. 3afaud ¥ pa3aeibl 3KOJOTUH. MeTObl SKOJIOTMYEeCKUX
MCCJIEI0BAaHUNA. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAsl, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (¢daktopel. Kiaccudukanuss SKOJOTHUYECKUX (PAKTOPOB:
abnoTuyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlefCTBUE HKOJIOTUYECKUX
(haKkTOpOB HA OPraHU3MBI.

AOGuoTtndeckue (hakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAN3M.
[IpucnocoGnennsi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buotnueckue (hakTOpBHI. Bunpl OMOTUYECKUX  B3aWMOJCHCTBUI:
KOHKYPEHIIUSI, XUITHNYECTBO, CUMON03 1 ero (opmel. [lapasutusMm, koomeparus,
MyTyallu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HAaueHHE OWOTHMYECKUX B3aMMOJEHUCTBUM HJIsi CYIIECTBOBaHUS
OpPraHU3MOB B IIPUPOJHBIX COOOUIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU nomyisauud. OCHOBHBIE IOKa3aTeNH
NOMYJISILUUA: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[nHaMuka 4uCcI€HHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JleMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «IIpupogneie 30HbI 3emun», «Cpeabl 0OMTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU NOMyJISuU HHPY30puu-Ty Penbkuy, «IluteBbie nenm».

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckrue 0COOEHHOCTH PacCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padota Ne 2. «Ilomcy€T mIOTHOCTH MOMYJSAIUNA Pa3HBIX BUIOB
pacTEeHUN.

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

Coo01miecTBO OpraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHUAOBas,
MpPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbi-nomunantel. CBsi3u B
OHOoLIeHO3E.

Okosioruyeckre cuctembl (dkocucTembl). lloHsiTue 00 »3KocucTeME U
ouoreoneHoze. @DOYHKIHOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLEHTHI,
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KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMbI. [luiieBbie LeNMM U CETH.
OcHOBHBIE TMOKa3aTeau HKOCUCTEMBI: Ouomacca, MNPOAYKIUSA. DKOJIOTHMYECKHE
nupamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThE. CyKLIECCHS.

[IpupoaHbIe PKOCUCTEMBI. DKOCHUCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOTIO Jieca.

AHTpOTIOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buosnoruyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycTOMYMBOCTH 3KocucTeM. (CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHknuu. OcobeHHocTH Ouochepbl Kak
I00AJIbHOM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecM€ M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThI BemeCcTB U OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiepoa,
a3oTa). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6mochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Orocdepe.
['oGanbHbIE IKOJIOTMYECKUE TTPOOIEMBI.

CocyiiecTBoBaHuE MIPUPOJIBI u YEJI0BEUYECTBA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palMOHATHEHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMd U UX HUCIHOoIb30BaHue. JlocTuxkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxembl: «[lumesbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nuTtanusy, «IKOJOTUYECKAS] MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrOo  Jjeca», «buorneno3 Bomoéma», «ArponeHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCHCTBUS HA Ipupody», «BaxHeWmue HCTOYHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BaxkHelIllas COCTaBIAIONIAs
ouochepry, «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexTy, «DakTopsl
paauoaKTUBHOIO 3arpsi3HeHus Ouocdepnr»y, «OOmas cTpykrypa Ouochepb»,
«PacnpocTpanenne xku3HHU B Ouocdepe», «O30HOBBII HKpaH Ouocheps,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mopenb-anmiukanus «TunudHble OMOIEHO3bI», Tepbapuii
«PactutenbHbie coodiIecTBay, Kojulekuun «buoiienos», «Bpenurenn BakHeUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TIepOapuM U KOJUIEKIIMM pPAaCTeHUd U
YKUBOTHBIX, MPUHAJJICKANIUE K Pa3HbIM KOJOTMYECKUM TrpynmnaM OJHOTO BHJA,
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Kpacnas xuura Poccuiickoit ®enepanmu, n300paxXeHUsT OXPaHIEMbBIX BUJIOB
pacTEeHHI U )KUBOTHBIX.

18



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUSA K pe3ybTaTam
OCBOGHHUS  OOydYalOIIMMHUCA TPOrpaMM  CpelHero oOmero obOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTAaTOB OCBOCHUS mIpeaMmera «buonorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHWE OOYYAOIIMMUCS POCCUICKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyMe MOTUBAIMM K  OOy4YeHHI0O  OHOJIOTuH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HAaHMSI, TOTOBHOCTh M CIOCOOHOCTHh OOYYalOIUXCsl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0  00pa30BaHUs, HAJIWYKWE HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOEHUs mpeameTra «buonorus» AocTuUraroTcs B
€AMHCTBE YYEOHOM M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKUMH COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, NMPUHATHIMU B OOUIECTBE IMpaBUJIaMU U HOpMaMU
MOBEJICHUS] W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBKEHUS K 3aKOHY U MPABONOPAJKY, YEJIIOBEKY TPyJla M CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHUS K KYJbTYpPHOMY HAcCJIEIUuI0 U
TPpaAULKSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOLE U
OKpYXaroUIen cpee.

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS YyudeOHOro mpeamera «buomorusy
JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIro OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEaTr3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'0 WIEHA POCCUHUCKOTO 0OIIECTBA;
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OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESATEIBHOCTH TIPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX AKCIIEPUMEHTOB;

CHOCOOHOCTb ONpPENENsTh COOCTBEHHYIO MO3UIHUI0 110 OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMATbHBIM MOJIOXKEHUEM,

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBITIOIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOILIGHHSI K MHEHHUIO OIIMOHEHTOB TMpPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COAECPHKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKOI IPaKJIaHCKOMN MJEHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY Hapojay, YYBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunoil, ropmoctu 3a CBOW Kpal, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IBI,
JNOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJIEHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHUS 3HAUYECHHS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3ammrte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CY1b0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTEISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;
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NOHMMAaHUE YMOLIMOHAJILHOTO BO3AEHCTBUA JKUBOU IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSBIISITH KAYECTBA TBOPUECKON JTUUHOCTH;

5) ¢u3uyeckoro BoCHHUTAHMS, (POPMHUPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOJyYHusi:

NOHMMaHHWE W pealu3alus 3J0pOBOro u 0e3omacHOro oopasa >KU3HU
(3m0poBOE€  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOAlaHCUPOBAHHBIM pEXUM 3aHATUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), O€pEekKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH NpaBUJ HWHIUBUIAYAIbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPy 10Jt00ue;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJIOTMYECKONM M COLUaIbHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JCSITEIIbHOCTD;

MHTEpEC K pa3InuHbIM cepaM npodhecCUuOHANbHOU JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccud ©  Pean30BBHIBATH
COOCTBEHHbIE KU3HEHHbIC TUTAHbL;

TOTOBHOCTh UM CIIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K NPUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CYIleCTBOBAaHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPY’KaIOIIEH CPEIbI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM W MyTed HX
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpeTaeMble NpPU H3YYEHUU OUOJIOTHH
3HAHMSIT M YMEHUS IMpU PEIICHHH Npo0JIeM, CBSA3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTIOIb30BaHUEM  (COOMIOJIEHHE  MpaBWUi  MOBEAEHUS B IPUPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
sKOcUcTeM, Onocdepsl);
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AKTUBHOE  HEINPUATUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKarOLIEH
MPUPOJIHON cpejie, YMEHHE IPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHUYECKHE
MOCTIEICTBUA MPEANTPUHUMAEMBIX JECUCTBUIN U MIPEIOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OITbITA JIeATEIILHOCTH AKOJIOTUYECKOM HAPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJIBLHOW, KOMMYHHKATHUBHOW M COLAAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON AEATEILHOCTH SKOJOTHYECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH M OOIISCTBEHHON NMPaKTHKHW, OCHOBAHHOI'O HA JIUAJIOTe
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYpbl KaK CpElICTBa
B3aUMOJICMCTBUS MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

MMOHUMAaHUE Ccrneru@UKA OWOJIOTMHM KaK HayKH, OCO3HaHHsA €& polu B
GbOpMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpYXalollleM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOlllecTBa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXpAaHEHHUS TPUPOJHOTO PABHOBECH S,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM [ COBPEMEHHOW IHUBWJIM3ALINU:
oOecrieueHUs] HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHE ITEPCIICKTHBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pellaTh pPecypcHble  NPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBa, MOMCKA MyTeH BbIXOJIa U3 IJI00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
oOecrieueHus  mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  palMOHAJIHLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYy4YEHUUW OWMOJOTHUUECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTu (PyHKIIMOHAJIBHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyeMoit
IIPU U3YYEHUH OUOJIOTHH;

IMOHMMAaHHE CYIIHOCTH METOAOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJb30BaTh TOJIydaeMble 3HaHHMS JJIsd aHajau3a u
OOBSCHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM HU3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAyUHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LEJbIO TTOJYYCHUS T0OCTOBEPHBIX BHIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJILbHO HCIOJIL30BaTh OWOJIOTMYECKUE 3HAHHUSA IS
penieHust mpo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LEHHOCTH HAYYHOW MESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;
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TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AKTHUBHOMY TIOJYUYEHHUIO HOBBIX 3HAaHWH 1O OHOIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS 00YUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIe MOHATHUS, OTPa’KaloIInue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUUPUKY METOJIOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHUE,  HAOJIOJIEHUE, HU3MEpPEHHE, OSKCIEPUMEHT U  JAPYrux),
yHUBEpCalbHble Yy4yeOHbIC JIeWCcTBHUS (TIO3HABAaTENbHbIE, KOMMYHUKATHBHBIC,

peryJIsITUBHBIC), obecrieurBaroIIne dbopmupoBanue (yHKITMOHATBHON
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YaroluXxcsi, CIOCOOHOCTh
O0yJarOIITIXCsI WCITOJIh30BATh OCBOCHHBIE MEXIUCIIUTUTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHUS W YHUBEpCAIbHbIC YydeOHBIE JCHCTBUS B
MO3HABATEILHON 1 COIMAIbHON MPAKTHKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
o0pa30BaHus JOJIKHbBI OTPaXXaTh:

OBJagenne YHHUBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbLHBLIMH
AEeHCTBUSIMMU:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITeILHO  (OpPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWM HPUEMBI JIOTHYSCKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CPaBHEHHMS, KIIacCU(UKAIIUK, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3M C JIPYTUMH MTOHATHSIMH);

OTIPENEeNSITh 1N JEATEIPHOCTH, 3ajaBas TapamMeTpbl W KPUTEPHUH HUX
JOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TOHATHUS JIsl 0OBbSICHEHUS (PAKTOB M SIBICHUM
YKUBOU ITPUPOLBI;

CTPOUTHh JIOTMUECKHE PACCYXKJCHHS (MHIYKTUBHBIC, JICIyKTHUBHBIE, IO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PacCMAaTPHUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUISI MIPECTaBIICHHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHHWH B M3y4aeMbIX OMOJOTHMYECKHUX OOBEKTaX, a
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TaKK€  NPOTHUBOPEUMI  pa3HOrO  pojaa,  BBUIBICHHBIX B Pa3iM4YHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs] MPOOJIEeMbl C yUYETOM aHalM3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTbH M  BBINOJNHATH pabOTy B  YCJIOBHMSIX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJAECUCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0BATEIBCKON U MMPOEKTHOM JESITEIIBHOCTH,
HaBbIKAaMHU  pa3pelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOOB PELIEHUs TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJBl JEITEIBHOCTH I10 IOJIYYEHUIO HOBOIO
3HAaHUA, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4eOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAyYHBI TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KIIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
NS TeIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISBJISIT [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MApaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PpEIICHHsS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsAM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LEJIEHANPABICHHBIA MOUCK NEPEHOCAa CPEACTB U CHOCOOOB
JeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IIO3HABATEIbHYIO M NPAKTUYECKYIO 00JACTH
KU3HEIESITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBbIE WJEH, Mpejaratb OpUrMHAJIbHbIE MOIXOJbl M pELICHUS,
CTaBUTb IPOOJIEMBI U 33/1a4H, T0ITyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHMKAX MH(MOpMaIUK (TEKCTe Yy4eOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTMYECKHX CIIOBapsAX U
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UpPOBATh
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UHGOPMAIIMIO PAa3TNYHBIX BUOB U (POPM IpeICTaBICHUs], KPUTHUECKHU OLIEHUBAThH
€€ T0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMyIMpOBaTh 3alpOChl U MPUMEHATH Pa3IUYHBIE METOIBI MPU TIOUCKE U
otbope Ounonorndeckod mHMOpMalri, HEOOXOAUMOM Il BHITIOJHEHUS YYEOHBIX
3a]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi{, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIIOJIb30BAHUS PA3TUYHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENLHO  BbIOMpaTh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
ounonornyeckor uHpopmanuu (cxeMbl, rpauk, TUarpaMmbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJB30BaTh HAy4yHBIM $A3BIK B KadecTBe CpeAcTBa Ipu paboTe ¢
Ouojornyeckod HMHPOpMaLMe: MTPUMEHATh XHUMHUYECKHE, (U3UUYECKUE W
MaTE€MaTUYeCKUe 3HaKh W CUMBOJBI, (OpMYyJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HarJIsAHOCTH;

BJIAaJE€Th  HABbIKAMU  pAclO3HABaHMA U 3allUThl  HMH(OpMAILUH,
MH(OPMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH 1€ CTBUSIMM:

1) obmeHue:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYLIECTBY OOCYy)KIaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENIBHO BBINOJHEHUS MpeJiaraeMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIUNA APYTUX YYaCTHUKOB
JAasiora Uin JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHUS, MOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBHS, NOHUMATh
HaMEpPEHUs IPYTUX JIIOAEH, POSIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme hopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh U MCIIOJIb30BAaTh MPEUMYLIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
pabOTHI IPH PEIICHUH OMOJIOTMYECKON MpoOsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHHs TPYNIOBEIX (HOpPM B3aMMOJICHCTBUS MPHU PEUICHUH YIeOHOW 3a/1a4H;

BBIOMpAaTh TEMAaTUKYy W METOJbl COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIMX
UHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 4jeHa KOJUICKTHBA;
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OPUHUMATh L[EJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JOCTHMIKEHUIO: COCTaBIATh ILIAH JCHCTBUH,
pacmpenensiaTh pojad € Y4€TOM MHEHHH YYacTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa W KaXJIOrO0 YYAaCTHHKAa KOMaHIbl B
OOIIMIA pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJIEH C IO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISTh TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIBHBIMH PeryJISTHBHBIMH AeHCTBUSIMU:

1) caMoopranu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBIICEHHUA NpoOJIeM U HUX
pEILICHMS B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI II€JIeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHUSX M IOCTYIIKaX IO OTHOUIEHHUIO K JKHBOW MIPUPOJE,
CBOEMY 370POBBIO U 3I0POBbI0 OKPYIKAOIIUX;

CaMOCTOATENBHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbLHON
NEeATENbHOCTH U KU3HEHHBIX CUTYALIHSIX;

CaMOCTOATEJIBHO COCTABJISITH IJIaH PELICHHs NOpoOJeMBl C  YyY4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEINOUYTEHUH;

JIaBaTh OIICHKY HOBBIM CUTYalIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIULUU B
pa3HBIX O0JIACTAX 3HAHM, TOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABBIKAMHM  IO3HABATENBHONM  peQJeKCHMH KaK  OCO3HAHMs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEQUIEKCUM JJIsi OLUEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PHUCKUM U CBOEBPEMEHHO NPUHHUMATh PEIIEHHUS MO HX
CHU)KEHMUIO;
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IIPUHUMATh MOTHBBI M apPryMEHTBl JPYyIMX NPU aAHAINU3E pe3yJIbTaTOB
JEATENbHOCTH;

3) npuHsITHE CeOs U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX NPU aHAINU3€ pPe3yJIbTaTOB
JIEATENBbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YETOBEKA.

ITPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cieupruUecKue s yaeOHoro npeamera «bruomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHHIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWM, BUBI IE€ATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHWI B PAa3WYHBIX YUYEOHBIX CUTyallUsIX, a TaKXe€ B pEaIbHBIX
KU3HCHHBIX CUTYyaIlusiX, CBA3aHHBIX ¢ Owosorueidl. B mporpamme mpeameTHbIC
pe3yIbTaThI MPEACTABICHBI IO TOAaM O0yYCHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yYUYEHBIX-OMOJOTOB B pa3BUTHE OHOJMOTUM, (YHKIUOHATHHOM
IPAaMOTHOCTH Y€JIOBEKA JJIsI PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB M TOHATHI:
)KU3Hb, KIJIETKA, OpraHu3M, MeTa0oiau3M (OOMEH BEHIeCTB M IpEeBpallicHUE
SHEPIHM), TOMEOCTa3 (CaMOpEryJisiiius), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOYKIIKA), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME U3JIaratb OWOJIOTMYECKUE Teopuu (KIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJEKYJIspHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOTooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacteHuil H. M. BaBuioBa), onpeaensTh rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHHWM, OpraHu3anus U MNpOBEJACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXJy MCCIIelyeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE IMOIYUYEHHBIX
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pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAayYHBIX TMOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BHIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

yMEHHE BBIJICISTh CYIIECTBEHHBIE MPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT U
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOIICCCOB: OOMEHA BEIISCTB M IIPEBpAIlCHHUs HEPTHHM B KIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOJOTBOPEHUSI, PA3MHOXKEHUS, HWHIMBUAYAJIbHOIO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHATh MOJyYCeHHBbIC 3HAHUS I OOBSICHEHUS OMOIOTHYSCKUX
IIPOLIECCOB W SIBJICHUM, JUISI NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOM
KHU3HU C 1eNplo obecredeHuss O0e30IMacHOCTH CBOETO 3J0POBbS U 3/I0POBbS
OKPY>KaIOIUX JIOJIEH, COOMI0IEHUS HOPM IPaMOTHOT'O TIOBEICHUSI B OKpYKaroen
IPUPOTHON cpele, MOHUMAaHUE HEOOXOIMMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOT A Ul PalMOHAJIBHOTO
IPUPOIOTIOIB30BAHUS;

yMEHHE pellaTh »JJEMEHTAapHble TIEHETHYEeCKHE 3aJaud Ha MOHO- H
TUTHOpUIHOE CKpEUIMBaHUE, CIETUICHHOE HAaclel0BaHUuEe, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS JJsl MPEICKa3aHusl HAaClIeJOBaHHUS MPU3HAKOB Y
OpPTaHH3MOB;

YMEHHUE BBINOJHATh JIA0OPAaTOPHbIE M IpakTUYeCKHe padoThl, COOI0IATh
npaBuiIa mpu paboTe ¢ yueOHbIM U JaO0PaTOPHBIM 000PY0BAaHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEAICTBA MAacCOBOW MH(GOpMaLNU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIEeOBaHUN B OHOJIOTUH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JI30BATh NOHATUITHBIN armapaT OMOJIOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJOTHU B CUCTEME HAYYHOTO
3HAaHUSI ECTECTBCHHBIX HAyK, B (OPMHpPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJe POCCUUCKHX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBaTh COJACp)KaHWE OWOJIOTMYECKUX TEPMHHOB M TOHSTHIA:
BU/I, MOMYJISALMS, TeHOPOH/, IBOIIONMS, JBIKYIIHME CUIbI (PAKTOPBI) IBOIIOLNH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (HAKTOPHI,
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DKOCHUCTEMA, MPOJYUEHThl, KOHCYMEHTBI, PEAYLEHThl, LENH MNUTaAHUA,
HKOJIOTHYECKas upamua, OuoreoreHos, onocdepa;

yMEHUE H3araTh OWOJIOTMYecKue TeopuHu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsS HBOJIONMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bspa, depenoBanusi TJIaBHBIX HalpaBiICHUN U
nyteii s3Bomoruu A. H. CeseprioBa, yuenust o o6uocepe B. 1. Bepnaackoro),
ONPENENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHUE BJIAJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOCHHUE U
OMHUCAHUE YUBBIX CUCTEM, IPOIIECCOB U SIBJICHWM, OpraHU3alus U MpPOBEJACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIIBW)KCHHE  TUIIOTE3bl,  BbBIABJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMUA BEJIMYMHAMHU, OOBSICHEHHUE MOTYyYEHHBIX
pe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JieJaTh BHIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJIOTHUUYECKUX
OOBEKTOB: BHUJOB, TMOMYJSAIHA, TPOIYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOreoeHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCHIOCOOJICHHOCTH
OpraHW3MOB, JEUCTBUS HKOJOTHMYECKUX (PAKTOPOB HA OpPraHU3MbI, IEepeHoca
BEIIECTB M TIOTOKAa HHEPIMH B HKOCHUCTEMAaX, AHTPOIOIEHHBIX HM3MECHEHUW B
HKOCHUCTEMaX CBOEW MECTHOCTH, KPYTrOBOpPOTAa BEIIECTB U OHMOr€OXUMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUS] OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJI NPUHATUS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: Oe30IacCHOCTH CBOErO 3J0pOBbS M 3J0pPOBBSA
OKPYKaIOIIUX JIOJIEH, COOMI0IEHNST HOPM TPaAaMOTHOTO TIOBEICHUS B OKPYKArOIIEH
OPUPOIHON cpese, MOHUMaHHWEe HEOOXOJMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO MTPUPOAOIIOIH30BaHNUS;

YMEHHUE pellaTh 3JIEMEHTAapHble OMOJIOTMYECKHE 3a/1ayd, COCTaBISATh CXEMBbI
MepeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMaxX (LIeTH MUTaHUsA);

yMEHHUE BBIMOJHATH JIA0OpATOpHBIE M TpaKTUYeCKHe paboThl, COOII0AThH
npaBuiIa mpy paboTe ¢ yueOHbIM U TaO0OPATOPHBIM 000PYIOBAaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U MHTEPIPETHUPOBATH HHGOOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOUYHHUKOB (CpPEJCTBA MacCOBOM MH(OpMaINK, HAYUYHO-TIOMYISIPHBIC
MaTepuaybl),  paccMaTpuBaTh  TJ00adbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IHCHbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1ast OMOJIOrHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCIOJIB30BATh TOHATHITHBIN armapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Konrpoabusie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 b 2 1 :
HONOTHA Rax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [TOK
p . https://m.edso0.ru/7f41c292
. bubnuotexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOCHUE KIETKH 8 1 https:/m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATENLHOCTS KICTKH 6 https://m.edso0.ru/7f41c292
5 Pa3zMHOXEeHME U MHIUBUAYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTH U U3MEHUYUBOCTD 3 15 bu6mmorexa [JOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 1 bu6nuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
P 1
8 CSEPBHOE BPEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4
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11 KITACC

Ne i/

HanmeHoBaHMe pa3jeioB U TeM
NporpamMMbl

DBOITIOLIMOHHAS OMOJIOTUSI

Bo3HuKHOBEHHUE M pa3BUTHE )KU3HU HA
3emie

Opranu3mbl ¥ OKpyKaromias cpeaa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

31

KoanuyecTBo 4acos

Bcero

34

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74



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

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi  oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a
5 buosiornyeckue cucremsl, MpoLecChl 1 1 bubnnorexa [JOK
U X U3y4YEHUE 13.09.2023  https://m.edso0.ru/863e6564
3 Xumuaeckui coctaB KieTku. Boma u 1 bubmnoreka [HOK
MHHEPAIBHBIE COJIA 20.09.2023  https://m.edsoo.ru/863e674e
bubmuoreka [JOK
4 bean. Coctas u crpoctne Genkos 1 27.09.2023  https://m.edso00.ru/863e6b72
MeTo/1p1 TO3HAHUS KUBOW TPUPOIBL.
[IpakTuyeckas padota Ne 1
5 «Hcnosp30BaHue pa3iIM4HbIX 1 0.5 bubmmorexa LIOK
06.09.2023  https://m.edsoo.ru/863e6122
METOJIOB MPH U3YUECHUHU
OMOJIOTMUECKIX 0OBEKTOBY
DepMeHThI — OHOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3ydenue 1 05 bubmmorexa [JOK
KaTaJIMTUYECKON aKTUBHOCTH 04.10.2023  https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»
7 VYrnesoasl. JIunuasl 1 bu6mmoreka [{OK
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11.10.2023  https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxennossie kueiorst. AT® 18.10.2023  https://m.edsoo.ru/863e6d5¢c
9 Uctopus u MeToabl U3ydeHUSs bubnnorexa [JOK
kietku. Kinerounas teopus 25.10.2023  https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa 08.11.2023
CrpoeHue 3yKapruoTUYECKON
kietku. JlabopaTopuast pabora Ne 2
«/3yueHue cTpoeHUsI KIIETOK bubnuoreka [IOK
11 pacTeHHi, )KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
N 15.11.2023
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEriapaTax U ux
ONHMCaHUE
bu6muorexka [JOK
12 (OOMEH BeLLIECTB KT META00TH3M 22.11.2023  https://m.edso0o.ru/863e766¢
bu6nmorexa [JOK
13 dotocitrres. XemocHres 29.11.2023  https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 mepreTueckiit oomen 06.12.2023  https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenue
kietku. Muros. JlabopaTopnas Bu6morexa [IOK
15 padora Ne 3 «Habmioxenme mutosa b 05 13.12.2023  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpPEIIKa JIyKa Ha
TOTOBBIX MHUKPOTIpEIIapaTax»
16 buocunres 6enka. Peakmms bu6mmoreka [{OK
MaTPUYHOTO CUHTE3a 20.12.2023  https://m.eds00.ru/863e796e
17 Tpancnsus — Ouocunres 6enka bubnnorexa [HOK
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27.12.2023  https://m.eds00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HA — bubnuorexa [IOK
BUPYCBI 10.01.2024  https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMbI pa3MHOKEHUSI OPTaHU3MOB 17.01.2024 https://m.eds00.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meiios 24.01.2024  https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OTJI0/I0TBOPEHHE.
21 JlaboparopHnas pabota Ne 4 05 bubmmorexa [JOK
«W3yueHne CTpOEHHUS TIOJIOBBIX ' 31.01.2024  https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpenapaTax»
99 WuauBuayanbHOE pa3BUTHE bubmmorexa [IOK
OpPTaHHU3MOB 07.02.2024  https://m.eds00.ru/863e8436
93 I'enernka — Hayka o bubnnorexa [JOK
HACJICJICTBEHHOCTH U U3MEHUYUBOCTHU 14.02.2024  https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJICI0BAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] pHA 21.02.2024  https://m.eds00.ru/863e8878
CKpCIIMBAaHHE
UTHOPUTHOE CKPEIIMBAaHUE. 3aKOH
25 fesaBHiHioro Hainuel OBaHUS bubmorexa HOK
A 28.02.2024  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe HacIe0BaHUE
26 npusHakoB. JlJabopatopHas paboTa 05 bubnmorexa [JOK
Ne 5 «M3yueHue pe3yabTaToB ' 06.03.2024  https://m.edso0.ru/863e8c60

35

MOHOTHOPHIHOTO U TUTHOPUTHOTO


https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

CKpEIIMBAHUA Y IpO30(UIIbI HA
TFOTOBBIX MUKpOIIpENapaTax»

I'eneruxa noma. HacinenoBanue
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM

N3menunBocTh. Henacnencrsennas
U3MEHYUBOCTh. JIabopaTopHas
pabota Ne 6. 3yuenue
MOTU(PHUKAITMOHHON H3MEHUYUBOCTH,
MOCTPOCHHE BapUAIIMOHHOTO psija U
BAPUALIMOHHON KPUBOI»
HacnenctBenHast U3MEHYMBOCTb.
JlaGopaTopnast pabota No 7.
«AHanu3 MyTanuil y 1po3oQpuisl Ha
TOTOBBIX MHUKpOIpEnapaTaxy»

I'eneTuka uenoBeka

PesepHbIif ypok. O60061IeHHE 11O
teme «HacnencrBeHHOCTD U
U3MEHYHUBOCTH OPTaHU3MOBY

Cenexuus Kak Hayka U IpoLecc

MeTtoabl U JOCTHKEHUS CEJIEKLINN
pacTeHUl U KUBOTHBIX

buorexHomorus kak oTpaciib
IMPpOU3BOZACTBA

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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0.5

0.5

13.03.2024

20.03.2024

03.04.2024

10.04.2024

17.04.2024

24.04.2024

08.05.2024

15.05.2024

bu6nmoreka [JOK
https://m.edso00.ru/863e8c60

bu6nmoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edso0.ru/863e8d78

bubmnoreka [HOK
https://m.edsoo.ru/863e9214

bubmuoreka [[OK
https://m.edsoo.ru/863e9214

bu6mmoreka [JOK
https://m.edso00.ru/863e9336
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https://m.edsoo.ru/863e8efe
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11 KITACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uupposbie
n/n Tema ypoxa Bcero Konrpoapibie  Hpaktirieckite u3yuyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 OBOJIIOLUS U METOIBI €€ N3YUEHMUSI 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHU 1 bubnuoreka [IOK
00 3BOJIIOINU https://m.edso00.ru/863e9570
bubmuoreka [{OK
3 Mitiepooposmiowts ! https://m.edso0.ru/863e9cle
[Momynsanus kak >neMeHTapHas
€/IMHUIIA BUJIA U IBOJIOIHH.
4 HI;60p2TOpHI;§I pabota JI\;Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB 110
MOP(}OIOrHYECKOMY KPUTEPUIO»
5 JIBuoKy1ue cuibl (371IeMEHTapHbIE 1 bubnnorexa [JOK
(axTopsl) 3BOIIOLUU https://m.edso0.ru/863e9da4
. bubnnorexa [JOK
6 EctecTBennslit 0100p U ero popmbl 1 https://m.e dSO(])—.[I’u 18636900
PesynbTath! 3BOIIONNN:
IPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopatopHas 1 05 bubnnorexa [JOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepay
8 Hampasnenus u nytu 1 bubnuorexa [IOK
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MaKpO3BOJIIOLIMHI https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIIONNAN
10 Wcropust xu3Hu Ha 3emiie U METObI
e€ u3yueHus
11 ['unoTe3bl NpoUCX0XKACHUS KU3HU bu6nuoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMiie 1o 3pam u bubnnorexa [JOK
Iepro1aM https://m.edsoo.ru/863eat6he
OCHOBHBIE 3TaIlbl BOTIOIUN
PACTUTENTBHOTO U KUBOTHOTO MHpA.
13 [IpakTruyeckas padora Ne 1 05 bubnnorexa [JOK
«/3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHUl U KUBOTHBIX B
KOJUIEKLIUSAX»
14 CoBpemeHHas cuctema bubnnorexa [JOK
OpPraHu4YeCcKOro Mupa https://m.edso0.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIUS YeJIOoBeKa (aHTPOIOreHe3) https://m.edsoo.ru/863eac2c
16 JBwxymme cuibl (paxTophl) bubmuorexa [JOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOIOIAA
YyeJioBeKa
18 Yenoseueckue pacsl U IPUPOJHBIE bub6numorexa [IOK
aJlanTalnyy 4eJI0BeKa https://m.edso0.ru/863eaea2
PeseprubIiil ypok. O600611eHIE 10
19 TeMe « BO3HHKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOoJIOTHS KaK HayKa
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenpl 00uTaHUs U IKOJIOTHIECKHE

bu6mmoreka [{OK

21 (bakTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue (hakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckre 0COOEHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 brbmmorexa [TOK
https://m.edso0.ru/863eb10e
oburtanusi». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmoreka [JOK
23 buoriieciae paxtops https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomysituu. [IpakTudeckas pabora
24 Ne 2 «Iloacuér minotHocTH 0.5
MOMYJISIIIUIA Pa3HbIX BUIOB
pacTeHuin»
o5 Coo0b1ecTBa OpraHu3MoB — bubnnorexa [IOK
OMOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. Bubmaorexa OK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [Ipupoansle 3xocHuCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bub6nuorexa [IOK
’KOCHCTEMA 3eMJIU https://m.edsoo0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

o6uocgepsl https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B Ouochepe 3emin 1
33 CocymiecTBoOBaHNE TTPUPOIBI U 1 bubnuorexa [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHblil ypok. O600111€HE TEMBI
34 «Coo011IecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
I[MTPOTPAMME '
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

buonorug 10 knacc [laceunuk

METOANYECKHUE MATEPHUAJIbBI U1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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