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IHOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpamMmsl IO OMOJIOIHMH TEOPETUUECKYIO OCHOBY IS
OIpeAeNeHHs] MOAX0A0B K (POPMHPOBAHUIO COJAEPKAHUS YUEOHOro IperMera
«buomorusi» cocraBunu: KoHuUentyalbHele mnonoxkeHus PI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJIel, COAEpKaHMs, pe3yJIbTaTOB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MOJTOTOBKHU BHIITYCKHUKOB, TIOJIOKEHUS 00 0OIIUX LEsIX
U MPUHIHUIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO
obmiero obpazoBanusi B Poccuiickoit denepanuu, a TakkKe TIOJTOXKEHUS O
cnenuduke OUoIoruu, e€ 3Ha4eHUU B MO3HAHUU KUBOU MPUPOIBI
U obecrieueHUH CYLIECTBOBaHMs uenoBeyeckoro obmiectBa. CoryacHo
Ha3BaHHBIM TIOJOKEHHUSM, ONpPENESIEHbl OCHOBHbIE (YHKUHMU MPOTrpaMMBbl IO
OHMOJI0TUH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MpEACTAaBICHHE O IeNsIX, 00 oOuen
CTpaTernd OOy4eHHs, BOCIUTAHHS U DPA3BUTUS OOYUAIOUIUXCS CPEACTBAMU
yueOHoro mnpeamera «buonorus», ompenenser o00s3aTe€IbHOE MPEIAMETHOE
Collep)KaHHe, €ro CTPYKTYpY, paclpeneieHue 1o pas3jieliaM MW TeMaMm,
PEKOMEHYEMYIO ITOCIIE0BATENbHOCTh U3YUEHHS yUeOHOr 0 MaTepraa ¢ yuéTom
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH OOpa3oBaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUYaromMXCs.

B nmporpamMe 1o OuoMOrMM TakXKe YUMUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pE3yJbTaTaM
oOydyeHus B (OpPMHUPOBAHUU OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIHHOM
JEeSTENbHOCTU/YUEOHBIX JIEUCTBUI 00YyYarolIuXcsl MO0 OCBOCHUIO COACpP>KaHUSA
OHMOJIOrMYecKOro 00pa30BaHuUs.

B mporpamme mno Owomormum (10—-11 kmaccel, 0a30BBIH  YpOBEHB)
peain30BaH MPUHIUII IPEEMCTBEHHOCTH B U3y4€HUH OMOJIOTUH, O1aroaaps uemy
B HEHl MpOCMaTpPUBAETCS HANPABICHHOCTb HAa Pa3BUTHE 3HAHWM, CBSI3AHHBIX C
(GopMUpOBaHMEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJOTMYECKOIO MBILUIEHUS, NPEACTAaBICHUN O
3I0pOBOM 00pa3e KU3HU U OepeKHBIM OTHOIIIEHUEM K OKPY>KaIOIIeH TPUPOTHOM
cpene. [loatomy Hapsany ¢ u3ydyeHHEM OOIIEOMOTOTHUYECKUX TEOPHid, a TaKKe
3HAHUM O CTPOEHUH >KHMBBIX CHUCTEM PAa3HOIO PaHra U CYIIHOCTH OCHOBHBIX
POTEKAIOIINX B HUX MPOIECCOB B MPOrpaMMe 10 OMOJIOTUHU yIeIeHO BHUMAaHUE
VCITOJIb30BAHUIO TMOJIYYEHHBIX 3HAHUN B MOBCEIHEBHOM >KM3HU JUISl PELLEHUS
MPUKJIAJAHBIX 3a/1a4, B TOM YUCIE: MPOPUIAKTUKHA HACIECTBEHHbBIX 3a001€BaHU I
YesoBeKa, MEeJIUKO-
IreHETHYECKOTOKOHCYJIbTUPOBAHUS,000CHOBAHUAIKOJIOT UYECKH



1IeJIECO00Pa3HOr0 TOBEACHHUS B OKPYXKAIOIIECH MPUPOTHOM cpese, aHamu3a
BIIUSIHUST XO3SIUCTBEHHOM JESATEIbHOCTH YEIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCWJIEGHHE BHUMaHMS K  MPHUKIAJIHON
HANPaBJICHHOCTH  y4yeOHoro  mpeamera  «buonorusi»  MPOIUKTOBAHO
HEO0OXOIMMOCTBIO 00ECIICUEHUsT YCIOBUM JIJISl PEIICHUsI OJTHON M3 aKTyallbHBIX
3a/1a4 IIKOJIbHOIO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas IMpeirnosiaraet
dbopmMupoBaHue y 00yJaronuxcsi CrioCOOHOCTH aIaTUPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOIIEIOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE CpelHEro oOIIero oOpa3oBaHUS 3aHMMAET BAKHOE
Mecto. OHa obecnieduBaetr (HOPMUPOBAHUE y OOYyYAIOIIUXCS MPEACTaBICHUN O
HAy4YHOU KapTUHE MHUPA, pacliupsieT U 0000UIaeT 3HAHUS O KUBOU MpuUpoje, €
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allud U BOJIIOLUH, CO3JAET
yCJIOBUSL JJIsi: TIO3HAHUSI 3aKOHOB JKUBOM  TPUPOABI, (HOpMUPOBAHUS
(YyHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3/I0POBOrO M Oe3omacHoro odpasza
AKU3HU, SKOJIOTMYECKOr0 MBIIUIEHUS, LEHHOCTHOI'O OTHOIIEHUS K KUBOU
MIPUPOJIEC U YETOBEKY.

Bonbiioe 3HaueHrne OMOIOTHs UMEET TaKKe JJI PEIICHUS] BOCITUTATEIbHbBIX
U Pa3BUBAOIIMX 3aJa4d CpeaHero oOiiero oOpa3oBaHUs, COlUATN3AIUN
oOyuaromuxcsa.  M3ydenme  Oumonormum  obecrieumBaeT  YCIOBUSA  JUIS
(bopMUpPOBaHUS UHTEIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U UH(POPMAIIMOHHBIX
HABBIKOB, CTETUUECKON KYJIbTYpPhI, CIIOCOOCTBYET MHTETPALIUA OMOJIOTHYECKUX
3HAHUM C TMPEACTABICHUSIMHU M3 APYTHX Y4E€OHBIX MPEAMETOB, B YaCTHOCTH,
¢usnku, xumuu U reorpadum. Ha3BaHHBIE MONOXKEHUS O TpETHA3HAYCHUU
ydyeOHOro mpenmera «bUONOTHS» COCTaBWIM OCHOBY [Jisi  OIpeJeieHuUs
MOJIXO0JIOB K OTOOPY M CTPYKTYPUPOBAHUIO €0 COJIEPKAHMSI, TPEACTABICHHOTO B
IporpamMme 1o OUOJIOTUH.

OT60p comepkanus yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3WUIHMKA KYJIBTYPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBUU C
KOTOpPBIM OOy4aroluecs: JOKHbBI OCBOUTH 3HAHWS U YMEHUS, 3HAYMMBIE IS
dbopmupoBanusi 00IIEH KyJIbTYPHI, OMPEACISIONINE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOIHON cpefie, BOCTPEOOBAHHbBIE B TOBCEHEBHOM
KU3HU U MPAKTUYECKON JesTenbHocTh. Oco00e MECTO B 3TOM CHUCTEME 3HAHUMN
3aHUMAKOT  3JIEMEHTBl  COAEpP)KAHUS, KOTOpbIE CIyKaT OCHOBOM  JJId
dbopMuUpOBaHUS TIPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE
MHpa ¥ [EHHOCTHBIX OPUEHTAIIUSIX JTUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIUN
OMOJIOTHYECKOr0 00pa30BaHMS.

CtpyKTypupoBaHHE COJEpkKaHUA YU4eOHOTO MaTepuajia B MporpaMmme Io

OnoIorun OCYIICCTBJICHO C y‘-IéTOM MMPUOPUTCTHOI'O 3HAYCHHA 3HaHUH 00



OTJIMYUTENIbHBIX OCOOCHHOCTSIX KMBOM MPUPOJIBL, O €€ YPOBHEBOM OpraHU3aIlUuH
U BBOMIOUMU. B COOTBETCTBUM € 3THM B CTPYKType YYEOHOro NpeaMera
«buosorus» BbIJIENEHBI CIEAYIOIINE COJlep KaTelibHble TUHUM: «buonorus kak
Hayka. Meroapl HaydyHOTO no3HaHus», «KieTka kak Ouosioruueckasi CUCTEMay,
«Opranu3m kak Ouonmornyeckass cucrema», «Cucrtema U MHOrooodpasue
OpPraHUYEeCcKOro Mupa», «IBONIOLUS KUBOH NPHUPOABD», «IKOCUCTEMBI U
OPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp mu3zydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBNIAZICHHE OOYYAIOMIMMHUCA 3HAHUSAMH O CTPYKTYpPHO-(QYHKIIMOHATBHON
OpraHu3allid >KUBBIX CHCTEM pPA3HOTO paHra W MNpUOOpETEeHHuE YMEHUU
UCIIOJIb30BaTh 3TW 3HAHUS JIJIi TPAMOTHBIX JACHCTBUN B OTHOILIEHUU OOBEKTOB
KUBOHI MPUPOJBI U PELIECHUS PA3IUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTrxeHue uenu u3ydeHus yueOHoro npeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTICUMBAETCSI PEIICHUEM CIEAYIONUX 3a/1ay:

OCBOCHHME O00YYAIOIMMHUCA CUCTEMbl 3HAHUNA O OUOJIOTMYECKUX TEOPHSX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, IpaBUiaX, CIyXKallux
OCHOBOH 1711 POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOU KapTHHE
MHUpa, O METOJlaXx Hay4YHOro TIO3HAHUSA, CTPOEHUH, MHOrooOpa3uu u
OCOOEHHOCTSIX KUBBIX CHUCTEM PA3HOTO YPOBHSI OpPraHM3alliy, BbIIAIOLIUXCA
OTKPBITUSX U COBPEMEHHBIX MCCIIEIOBAaHUSAX B OMOJIOTUH;

(dopMupoBaHuEe y 00y4aroUMXcsl MO3HABATENbHBIX, HHTEIUIEKTYaIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEHN B MpOIlIECCEe aHalIM3a JaHHBIX O MyTSX Pa3BUTHS B
OMOJIOrMM HAYYHBIX B3TJISI0B, UIEH M MOAXOJ0B K U3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Y OOy4aloluxcsi OOIIed KyJIbTyphl, (PYHKIHOHAIbHOU
IrPaMOTHOCTH, pa3BUTHE YMEHHM OOBACHATb U  OLEHUBATh  SIBJICHUS
OKPYXAaIOLEro MHUpa JKUBOW MNPHUPOABI HA OCHOBAaHWMU 3HAHUU W ONBITA,
MOJIYYEHHBIX TIPU U3yYE€HUU OUOJIOTHH;

dopMupoBaHue y oOydYaromuxcsi yYMEHUH WIUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTH YENIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTU;

BOCIIUTaHUE YOSKJIEHHOCTH B BO3MOKHOCTH TMO3HAHMS YEIOBEKOM KHUBOU
OpUPO/bI, HEOOXOAMMOCTH OEpeKHOro OTHOILIEHUS K HeH, CcoOoIeHus
ATUYECKUX HOPM IPHU MPOBEACHUN OMOIOTHUYECKUX UCCIIEIOBAHMIA;

OCO3HAHUE IICHHOCTH OMOJIOTUYECKUX 3HAHUN TSI TIOBBIILICHUSI YPOBHS
AKOJIOTHYECKON KYJIbTYpPBI, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUNW U YMEHUN B TTOBCEIHEBHOM >KU3HH

JUJTA OLIEHKHW MOCJIEACTBUM CBOEH JIESITEIIbHOCTH MO OTHOILIEHUIO K OKPYKaroIIen



cpene, COOCTBEHHOMY 3710pOBbIO, 00OCHOBAaHHE 1 COOJIFOACHUE MEp
poUIaKTUKH 3a00JICBaHUN.

B cucreme cpemnero ob6miero obpazoBaHus «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SIBIISIETCSI 0053aTEIbHBIM yUCOHBIM TPEIMETOM, BXOISIINM B
COCTaB MPEAMETHOU 00macTn «ECcTeCTBEeHHO-HAYyYHBIE PEMETHI.

Jlns wu3yueHuss Ouosiorud Ha 0a30BOM YPOBHE CPEIHEr0 O0OIIero
oOpasoBanus oTBoauTcsa 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento), B 11

kiacce — 34 yaca (1 gac B Hezelno0).



COIJEPXAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHN C OOIIECTBEHHBIMU, TEXHUIECKUMU
U JIpYTUMH €CTECTBEHHBIMM HayKamH, (Quiocopuen, ITHUKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B QoOpMUpPOBAHMU COBPEMEHHON HAay4YHOW KapTUHBI
mupa. Cucrema OMOJOrMYECKUX HaYK.

Metonbl TO3HAHUS JKMBOW TNPUPONBI (HAOIIOJEHUE, DSKCIEPUMEHT,
olmHMcaHue, W3MEpEHHE, Kiaccu(puKaiusi, MOJCIUPOBAHUE, CTAaTUCTUYECKas
00paboTKa TaHHBIX).

JdemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u O.
Kpuk.

Tabnuiel u cxeMbl: «MeTobl TO3HAHUS )KUBOU MTPUPOIIBI.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

[IpakTuueckas pabdora Ne 1. «/cnonb3oBaHuE pa3inUYHBIX METOAOB MpHU
U3Y4CHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

XKusble cuctembl (OMOCHCTEMBI) KaK MPEAMET HU3Y4YEHUs OMOJIOTHH.
OTinune )KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucteM HM UX pa3zHooOpa3ue. YPOBHU OpraHuszaluu
OMoCHCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIM, OPTaHU3MCHHBIH,
MOMYJISILIMOHHO-BUI0BOM, DKOCUCTEMHBIHN (OMOreoIeHOTHYCCKHI),
ounocdepHsbIil.

JdeMoHCcTpanuu:

Tabnuiet u cxembl: «OCHOBHBIE TPU3HAKH KUZHNY, «Y POBHU OPTaHU3AIIUN
KUBOU IIPUPOIBD».

O6opynoBanue: mozenb Mojiekynsl JJHK.

Tema 3. XumMmnuyecknii COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKHM COCTAB KIIETKU. XUMHUYECKUE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPOAJIEMEHTHI. Bojia 1 MUHEpaIbHbIE BEUIECTBA.

OyHKIIMA BOABI W MHMHEpaJbHBIX BellecTB B KieTke. [lomnepkanue
OCMOTHYECKOro OajaHca.

benku. CocTaB u crpoeHre 6eIKoB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zamenumble W 3aMEHHMBbIE AMUHOKHUCIOTBL. AMHWHOKHCIOTHBIA COCTaB.
YPpOBHU CTPYKTYpPHI O€TKOBOM MOJICKYJIbI (TIEpBUYHASI, BTOPUYHAS, TPETUUHAS U



YeTBEpTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMWCTBa OenkoB. buojormueckue
(yHKIMU OENKOB.

®depmeHThl — Owuonornueckue Katanuzatopel. CrtpoeHue GdepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas creunduunocts. Kodepmentsl. BuramuHsbl.
OTnuanst PepMEHTOB OT HEOPTAHNYECKUX KaTaIM3aTOPOB.

VYraeBoapl: MoHocaxapuabl (TJIFOKO3a, pubo3a U Je30Kcupudo3a),
aucaxapuipl (caxaposa, JlakTo3a) W IMojiucaxapuibsl (Kpaxmall, TIUKOIEH,
eJUTI0103a). bronornueckne GyHKIIUK YTIICBOIOB.

Jlumuapl: Tpurmunepuasl, ¢GocPoIUMUIabl, CTEpouasl. [ uapoduIsHO-
ruapodoOHbie cBoiicTBa. buonormdeckue ¢GyHkuuu aunuaoB. CpaBHEHUE
yIIEBO/IOB, OEJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPTUU.

Hyxnennoswsie kucnmorsl: JIHK w PHK. Hykmeoruasr — moHOMEpHI
HyKIenHOBBIX KucaoT. Ctpoenue u pyukmuu JJHK. Ctpoenune u pynkiun PHK.
Bunast PHK. AT®: ctpoenue u GyHKIIHMH.

Huronoruss — Hayka o Kierke. KierouHas Tteopuss — mpuMmep
B3aMMOJICUCTBHS HJie W (AKTOB B HAYYHOM MO3HAHUHM. METOIbl M3y4deHUs
KJIETKH.

Knerka kak nenoctHas »xuBas cucreMa. OOIIME MNPU3HAKU KIIETOK:
3aMKHYyTasi Hapy>kHasi MmemOpana, monekyinbl JJHK kak renernueckuit amnmapar,
cUCTeMa CUHTe3a Oernka.

Tunbl KIETOK: 3yKapuOTHYEcKass M Mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHUs pOoKapuoTuieckoi kierku. Kierounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYUSI PACTUTENIBHOUN, KUBOTHOU U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPHI KIIETOK — KJIETOYHAs! CTEHKA, ITTMKOKAIIUKC, UX
¢ynkuuu. [Tnazmaruueckast memOpaHna, e€ cBoiicTBa u ¢pyHkuuu. [{luronnazma u
e€ opranouabl. OnHOMeMOpanHbie opranou sl kietku: JI1C, anmapat ['omabmku,
nu30coMbl. [TomyaBTOHOMHBIE OpPraHOWIBl KJIETKH: MUTOXOHAPHUH, IJIACTUIIBI.
[Ipoucxoxnenue MUTOXOHApUNA W miactuid. Bunel mnactua. HememOpanHubie
OpPraHOWJIbI KJIETKU: PUOOCOMBI, KIJIETOYHBIH IIEHTP, HEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIIMY OPraHOUA0B KIETKHU. BKitoueHusl.

Anpo — perynsaTopHblid eHTp KiaeTKU. CTpoeHue siapa: sijaepHas 000JI0uKa,
KapuoIia3ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JemoHncTpanuu:

IToptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnelnen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.



Juarpammel:  «PacnpeneneHne XUMHAYECKUX 3JJIEMEHTOB B HEXKUBOU
npupojie», «PacrnpeaeneHne XuMUIEeCKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuipl u cxemsl: «llepuoguueckass TabaUIAa XUMUUECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKkylbl Bojabl», «buocunres Oenkay, «CTpoeHHE MOJEKYIbI
oenkay, «Ctpoenue depmentay, «Hykmennossie kucnorel. JIHK», «Ctpoenue
Monekysbl  AT®», «CTpoeHrne 3yKapuoOTHUECKOH KIETKH», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHUE pacTUTENIbHOW KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKH», «YTIEBOIbI»,
«JIunuael».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJIOBaHUE ISl MPOBEAEHUS
HAOJIIOICHUI, U3MEPEHUM, SKCIEPUMEHTOB, MUKPOMpPENapaThl PaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlabopatopnast pabora Ne 1. «/3ydyeHue KaTaIUTHUECKONW aAKTHUBHOCTHU
(dbepMeHTOB (Ha TpUMeEpe aMIIIa3bl UK KaTaasbl)».

JlaboparopHasi pabora No 2. «3ydeHue cCTpoeHUS KIETOK PAaCTCHHIA,
YKUBOTHBIX U OaKTEepU MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOMNpenapaTax U ux
OIHUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTHYECKU OOMEH )
U JTUCCUMMJIISIIIUS (PHEPTETUYECKU OOMEH) — JIBE€ CTOPOHBI €IUHOTO Mpolecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M IHEPTUM B MOHUMAaHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHBIA. Poib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunte3. CperoBas W TeMHOBas (a3bl (¢orocuHTe3a. Peaknuu
dotocuaTe3a. DhdEeKTUBHOCTH (PoTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a IS
KU3HU Ha 3emiie. BuusHue ycnoBuil cpenbl Ha (OTOCHUHTE3 U CIIOCOOBI
HNOBBIIEHUS €0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoue 6akTeprn. 3HaYeHUE XeMOCHHTE3a
IUTA )KU3HU Ha 3eMII€.

DHepreTuueckuii 0OMeH B KiieTke. PaciieruieHre BellecTB, BbICICHUE U
AKKyMYJIUPOBAHHE SHEPTHUM B KJETKE. ITambl JHEPreTUYecKOoro oOMeEHa.
I'mukonus. bpoxenue u ero Buasl. KuciopogHoe OKUCIIeHUE, WA KJIETOYHOE
neixanue. OkucnurenpHoe pochopunupoBanue. DPPEKTUBHOCTH
AHEPreTUYecKoro oOMeHa.

Peaknun matpuanoro cuntesa. ['enernueckas nadopmarusa u JJHK.

Peanmaul/m FeHETUYECKOMN I/IH(bOpMaHI/II/I B KJeTKe. [ eHeTnueckuit KOOI U CIo



cBoiictBa. Tpanckpunius — Matpuanbiii cuaTe3 PHK. Tpancusius — 6uocuntes
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHokucioT. Ponb pubocom B
OuocuHTE3€e OemKa.

Hexkinerounsie hopmbl xu3Hu — BUpychl. ctopus oTkpeiTHs BUupycoB (/1.
N. VBanoBckwuii). OCOOEHHOCTH CTPOCHHS M >KMU3HEHHOTO ITMKJIAa BUPYCOB.
baktepuodaru. bone3Hu pacTeHUil, >XUBOTHBIX W 4YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenopeka (BMY) — Bozoynurens CITN da.
OOparHast ~ TpaHCKpWINIHs, peBepraza U  wuHTerpaza. Ilpodumaktuka
pacrpocTpaHeHus BUPYCHBIX 3a00JI€BaHU.

JlemoHcTpanum:

[Toptperst: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nuTanusy, «Metadomu3my», «MHUTOXOHIAPUS,
«IHepreTudeckuii oomeny, «Xmnoporact», «®orocunre3y, «Crpoenue JIHK»,
«Ctpoenue u (GyHKIHMOHMpOBaHUE TreHay, «CuHTe3 Oenkay, «I eHeTHuecKuit
kon», «Bupycw», «bakrepuodaruny, «CTpoeHue U KU3HEHHBIM IUKI BUpyca
CIINda, 6axtepuodaray, «Permmkamus JTHK».

O6opynoBanue: moaenu-anmiukanuu «Y nsoenue JIHK u Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIEeTKI», Mojelb cTpykTypbl JTHK.

Tema S. PazMHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTouHsIit UKL, WK KU3HECHHBIN ITUKIT KieTku. MHTepdaza u Muto3.
[Ipoueccol, nmporekarmue B uHTepdaze. Perumkanus — peakuuss MaTpUIHOrO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIIL.
JUIuiongHelii W TaIIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHUIIBI.
[{uTosornuecknue OCHOBBI PAa3MHOXKEHUS W HWHIAWBUAYAJIBHOI'O PpPA3BUTHUA
OpPTraHU3MOB.

Jlenenue kietku — muto3. Ctaguu muto3za. [Ipoueccsl, mpoucxoasiue Ha
Pa3HbIX CTAIUSIX MUTO3a. BHOJTOrHYeCKuid CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

®opMbl pPa3MHOXKEHHUS OpPraHU3MOB: Oecrojoe U TMoJaoBoe. Bubl
Oecroioro pa3MHOXKEHHs: JEJIeHHEe HaJBO€, IOYKOBAHHWE OJHO- H
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BET€TaTUBHOE Pa3MHOXECHHUE.
HckyccTBEHHOE KITOHUPOBAHUE OPTaHU3MOB, €I'0 3HAYCHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIOI0rO.

Meiio3. Ctaaumu Meiio3a. IIpoliecchl, MPOUCXOASIINE HA CTAAUSAX MEio3a.
[ToBenenue xpomocom B Meno3e. KpoccuHrosep. bHOTOrM4eckuii CMBICT U

3HAYEHUE MEN03a.



['amerorenes — mporliecc 0Opa30BaHUs TMOJIOBBIX KIETOK Yy YKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHU U sIMUHUKUA. OOpa3oBaHUE U Pa3BUTHE MOJTOBBIX
KJIETOK — raMmeTr (CrepmMaTo30u, SIMIEKIIeTKa) — CIEepPMaTOreHe3 U OBOT'EHE3.
Oco0OEHHOCTH CTpOEHUSI SHIEKIETOK M CrepMaTo30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOPHOHAIBHOE pa3BUTHE
(amOpuorenes). Itamnbsl SMOPUOHAIBHOT'O PAa3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
npobJieHne, racTpyisiius, opranoretes3. [loctamOpuonansHoe pasButue. Turmbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPsIMOE, HEmpsiMoe (JTMYMHOYHOE). Biusinue
cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHIOCOOHBIE BBI3BIBATH BPOKIEHHbIC
YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JemoHcTpanum:

Tabmuupt 1 cxembl: «DoOpMbl pa3MHOXKEHUS OPraHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Yy ILBETKOBBIX pacCTeHHil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «JleneHue kieTku Oaktepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knerounbsiii nuki», «Pemmukanua JHK», «Muto3»,
«Meriosy, «lIpsmoe n HenpsAmoe pa3zBuTHe», «l'aMeToreHes y MIIEKOIUTAIOIINX
1 4en0BeKa», «OCHOBHBIE CTaJIMU OHTOIE€HE3a.

OOopynoBaHue:  MHKPOCKOI,  MHUKporpenapatel  «CrepMaTo30u/Ibl
MJIEKOTTUTAIOLIETO», «SIHIIeKIeTKa MIIEKOTTMTAIOLIET0», «KaprokuHes B KieTkax
KOpElIKa JyKa», MarHUTHAsI MOJIeJb-aniuInKauus «JleneHue KiIeTKu», MOJelb
JTHK, Moznens MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKne padoThbl:

JlabopatopHast pa6ora Ne 3. «HaOmroneHue MUTO3a B KJIETKAaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaboparopHasi pabora Ne 4. «3ydeHne CTpOEHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacsieAcCTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaunm reHetuku. Mcropuss pasBuTusi reHETUKU. Poib
LUTOJIOTUA U AMOPHUOJIOTMU B CTAHOBJICHWM T€HETHKU. BKiam poccuilcKux u
3apyOeXKHBIX  YYEHBIX B  pa3BUTHE TE€HETHUKU. METOJbl  T'€HETHKHU
(ruOpPUIONIOTUYECKUN,  LIUTOTCHETUYECKHM,  MOJEKYJISIPHO-TEHETHUYECKUH).
OcCHOBHbBIEC T€HETHUECKHE MOHATHUS. [ 'eHeTuuecKass CUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpEUIMBaHUU.

3aKOHOMEPHOCTH  HACJIEIOBAaHUSI  MNPU3HAKOB, yCTaHOBJIEHHbIE [

MenneneMm. MoHOTHOpUIHOE CKpeIIMBaHKE. 3aKOH €TMHO00pa3us THOPUII0B



nepBoro nokosieHus. IIpaBuno JOMUHUpOBaHUA. 3aKOH pacUICIUICHUS
npu3HaKkoB. ['unoresa ynctorsl rameT. [1oMHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpuHoe CKpeluBaHWe. 3aKOH HE3aBUCHMOIO  HACIEIOBAHUS
npu3HakoB. lluToreHeTmyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanusupymouiee CKpELIUBaHUE. Hcnonb3oBanue AHATU3UPYIOLIEr O
CKpeIIUBaHUs JIJIsl ONPEICICHHS TeHOTHUIa OCOOU.

CueruieHHOE HaclenoBaHue TmpusHakoB. PabGora T. Moprana 1o
CLUCIUICHHOMY HACJIEJOBaHUI0 TeHOB. HapyiieHue cuerseHuss IeHOB B
pe3yJibTaTe KPOCCUHT OBEPA.

XpOMOCOMHAasi TEOPHS HACIEICTBEHHOCTH. [ eHeTudecKue KapThl.

I'enernka nosa. XpoMOCOMHOE OIpEEICHUE TToIa. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omoramernele M rereporameTHble opraHu3Mbl. HaciienoBanue
MPU3HAKOB, CLIEMJICHHBIX C IMOJIOM.

N3MeHYnBOCTSD. Buasi U3MEHUYUBOCTH: HEHACJIEACTBEHHAS u
HacjeACTBeHHas. Pomb cpeabl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTtepuctuka Moau(UKAIMOHHOW HW3MEHYMBOCTH. BapuanmoHHBIA psin u
BapualMoHHass KpuBas. Hopma peakuum npusHaka. KonuyecTBeHHbIE U
KauyeCTBEHHbIE MPHU3HAKK U UX HopMa peakiuu. CBoicTBa MOIU(MUKAITMOHHON
W3MEHYUBOCTH.

HacnencrBennasi, wivM TeHOTUIIUYECKAss, U3MEHUYNBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meio3 W MoJoBOM mpolecc — OCHOBA KOMOMHATUBHOMN
U3MEHYMBOCTU. MyTallMoHHasi W3MEHYMBOCTh. Kiaccudukanus wmyrtarui:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MpU4rHBI MyTanuid. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHON M3MeHYMBOCTH H.
N. Basuiosa.

BresinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorumn yenoBeka. OCHOBHbIE METObI T€HETUKH
YEI0BEKa: reHEaJIOTUUECKUM, OJIM3HEIOBBIN, LIMTOT€HETUYECKUIA,
OMOXUMUYECKUN, MOJIEKYJsipHO-TeHeTnYecKkuid. COoBpeMEHHOE OIpeesieHne
TE€HOTHUINA: MIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nmomomnpio I1IP-ananmu3a. HacnencrBennbie 3a00jieBaHUs YEIOBEKAa: I'CHHBIC
0ose3Hu, 00JIE3HU C HACIEICTBEHHOM MPEIPaCOI0KeHHOCThIO, XPOMOCOMHBIE
6oneznu. Comaruueckue W reHepaTuBHbIe MyTarnuu. CTBOJOBBIE KIIETKH.
[TpuHIIMTIBEL 310POBOTO 00pa3a XKU3HU, TUATHOCTUKH, MPODUITAKTAKHI U JICUCHUS
reHeTu4Yeckux Oosne3Heil. Meauko-reHeTuueckoe KOHCYIbTUPOBAHUE. 3HAUCHUE
MEIULMHCKON TE€HETUKM B TMPEAOTBPAILCHUM U JICUEHUH TE€HETUYECKHUX
3a00JIeBaHI YETTOBEKA.

JdeMoHCcTpanuu:



[Toptpersl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTMOpPUAHOE  CKpEIIUBAaHUE U  €r0
IUTOr€HETUYECKAs] OCHOBA», «3aKOH PACIICIUICHHS W €ro LUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHCTOTBHI ramer», «JlurubpumHoe  CKpemmuBaHUE),
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeIIMBaHUs», «Meio3»,
«B3zauMopeicTBre ajuIeNbHBIX TE€HOBY», «I €HETHMYECKHME KapThl PpaCTEHU,
KUBOTHBIX U YeJIOBeKa», «l'eHeTuKa mojuay, «3aKOHOMEPHOCTH HAaCJIEAOBaHUs,
CUEIUIEHHOT0 ¢ Tmosiom», «KapuoTumbl 4YeloBeKa W KUBOTHBIX», «Bumbl
U3MEHUYMBOCTIY, «MoaudukalimoHHas "3MEHUUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eneTuka rpymni KpoBu», «MyTarimoHHAasT U3MEHUYHUBOCTH.

O6opynoBanue: MoJeTu-anIuIuKauu «MOHOTHOPUHOE CKPEIIUBaAHUEY,
«Henomaoe pomuHupoBaHHe», «/urnOpummHoe ckpemmBanme», «llepekpéct
XpPOMOCOM», MUKPOCKON M MHUKporpenapar «Jlpozoduna» (Hopma, MyTanuu
(bOpMBI KPBUILEB U OKPACKU Teja), repOapuit «I'opox moceBHOM.

JlabGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabGopatopnas padora Ne 5. «3yueHue pe3yabTaTOB MOHOTUOPUAHOTO U
JUTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UIIbI HAa TOTOBBIX MUKpPOIIpEnapaTax.

JlaGopatopnass pabora Ne 6. «M3yduenue MoAUGDUKAITMOHHON
M3MEHYMBOCTHU, IOCTPOCHUE BAPUAIITMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JIaGoparopHas padora Ne 7. «AHanu3 MyTauui y 1po30(Quiibl Ha TOTOBBIX
MUKpOIIpernapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBieHHME U aHAIM3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIUU U TOMECTUKALIUS.
VYyenne H. WM. BaBunoBa 0 I1eHTpax MPOUCXOXKIECHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUil. L{eHTpbl MPOUCXOXKIECHUS JOMAIIHUX KUBOTHBIX. CopT,
nopoza, MTaMM.

CoBpeMeHHbIE METO/IbI ceNeKIIMU. MaccoBbIN U MHAUBUAYATbHBINA OTOOPHI
B CEJIEKI[MU pAacTeHMI U KUBOTHBIX. OlleHKa 3KcTephepa. bin3kopoacTBeHHOE
cKkpeuiuBaHue — WMHOpuAuHT. Yucras nuHus. CKpenMBaHUE YUCTHIX JIMHUM.
['erepo3uc, wnu rubpuHas cuia. HepoAacTBeHHOE CKpelnBaHue — ayTOPUINUHT.
Otnanénnas rubpuausanus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJYYEHUE MOJMIUVIONAOB. [[OCTHIKEHUS CENEKIMU PACTEHWM, >XKUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorust kak orpaciib MpoU3BOACTBA. ['eHHas MH)KEHEpHs. DTarlbl

co3nanus pekomOunantHor JIHK u Tpancrennsix opranusmos. Kierounas



ukeHepus.  Kiletounble  KyabTypbl. MMKpPOKJIOHAJIBHOE  PAa3MHOKEHHE
pacrenuid. KIiOHMpOBaHHE BBICOKOIMPOAYKTHUBHBIX CEIbCKOXO3IMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE W A3THYecKue mpodiembl. MO — reHeTudyecku
MOIU(UIIMPOBAHHBIC OPTAaHU3MBI.

JlemoHcTpanuu:

[Toptperst: H. M. BaBwiios, 1. B. Muuypumn, I'. /1. Kapneuenko, M. O.
HBaHOB.

Tabmumpl 1 cxembl: kapta «l[eHTpbl TMPOUCXOXKACHUS W MHOTr000pasus
KyJbTYpHBIX  pacTeHuit», «llopoapl AoMalIHUX JKUBOTHBIX», «CopTa
KYJbTYPHBIX pacTeHuity, «OTaanéHnas ruopuaunsanus», «PadoTel akageMuka
M. ®. UBanoBay, «[lonmumnonausa», «O0beKTH OMOTEXHOIOTUNY, «KJIeTOUHbIE
KYJIbTYPhI U KIIOHUPOBaHUEY», «KOHCTpYHPOBAHUE U MIEPEHOC TEHOB, XPOMOCOM).

OOopynoBaHue: MyJSKM IJIOJ0B M KOPHEIUIOAOB JAUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHuH, repOapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.

JlabopaTopHble U NpaKTHYEeCKHEe PadoOThI:

Okckypcusi «OCHOBHbIE METOIbI M JOCTHMIXKEHHUS CEJICKIIMM PAcTeHUH Hu
’KUBOTHBIX (ma CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHMCTIBITATECIILHBIM  YY9aCTOK, B TEINIMYHOE XO3SIMCTBO, J1ab0OpaToOpHio
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. JBoOLIHOHHASI 0HOJIOT U,

[IpeanocbuIKu BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOPHH. DBOIIOLHUOHHAS
Teopus U €€ MecTo B OHonoruu. BiisHue 3BONIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CeunerenscTBa 3Bomonnd. [lameoHTONOrMYECKHE: IOCIEN0BATEIBHOCTD
MOSIBJICHUS BUJOB B MAJCOHTOJOTMYECKOW JIETOMUCH, MEPEeXOaHble (HOpMBI.
buoreorpaguueckue: cxoacTBO W paziauuue (payH u (Iop MaTEepuUKOB U
OCTpPOBOB.

DOMOpHOIOrMYECKHE: CXOJACTBA U pa3iuuus SMOPHOHOB DPAa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-AHATOMHYECKUE: TOMOJIOTNYHbIE, AaHAJIOIMYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IMyTEeH y BCeX
OpPraHHU3MOB.

OomonmonHas Tteopust Y. [lapBuna. [lpenmnocbuiku BO3HUKHOBEHUS

napBUHKU3MA. [[BIKYIIME CHJIBI BOJIIOLMU BUAOB MO JJapBuHY (M30BITOUHOE



Pa3MHOXKEHHE TTPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS
M3MEHYHMBOCTh, 00pb0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MuxkpooaBomtorus. [lomymsiius kak eAMHUIA BUAAQ U SBOJTIOIHH.

JBrxyiue cuibl (hakTOphl) SIBOIIOIUN BUIOB B IpUpoae. MyTallmoOHHBIN
MpoIleCC U KOMOMHATHUBHAS M3MEHUYUBOCTD. [lomyNsiiiuoHHbBIE BOJHBI U Jpend
redoB. M3omsuust u Murparusi.

EctecTBennbiit oTOOp — HampaBistouuii  ¢gakrtop sBonronuu. Dopmbl
€CTECTBEHHOI 0 0TOOpA.

[IpucnocoOIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojouuu. [Ipumepsl
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopd03bl U UIHO0aAANITAIIH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoBHBIE (HOPMBI
BUJ1I000pa3oBaHus: reorpauyeckoe, IKOJIOTHIECKOE.

MakposBomtorusi. @opMmbl  BOJIOIUHU:  (prieTHdecKas, JAUBEPreHTHAas,
KOHBEPreHTHasl, nmapasuienbHas. HeodpaTuMocTh HBONIOIUH.

IIpoucxoxaenue oT HECIIELMAIIM3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyromas cnenuanu3anus. ATanTUBHAS paJndalysl.
JdeMoHCcTpanuu:

[Toptperst: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenp, ®. Mromep, A. H. CeBep1ios.

Tabmuupl m cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiiey,
«3apOoJbIIIN MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «PopMbl 60phOBI 32
cyiecTBoBanue», «EctecTBeHHbIN 0TO0pY», «MHOT0O00pas3re COpToB pacCTECHUIN»,
«MHoroobpasue mnopox  KUBOTHbIX», «[lomymsimum», «MyrannoHHas
U3MEHUYUBOCTHY, «Apomopdo3bl», «Manoananranuny, «OO01as nereHepamus,
«/IBmxymue cuibl 3Bomonun», «Kapra-cxema mapupyra nyremectsus Y.
HapsunHay, «bopbs0a 3a cymectBoBaHuey, «IIprucmoco0IeHHOCTh OPTAHI3MOBY,
«["eorpadmueckoe BUg000pazoBaHue», « IKOJIOIHUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUIEKLHUS HACEKOMBIX C Pa3jIMYHbIMU TUIIAMU OKPACKH,
HAOOp MIIOMOB U CeMsH, KOJuIeKIus «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
AKUBOTHBIX», MOJIeTb «OCHOBHBIE HAIIPaBJIEHUS 3BOJIOLHUN», 00ObEMHAST MOJEIb
«CTpoeHre TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra Mmupa, KoJuiekuus «DopMbl COXpPaHHOCTH
HCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Moxaenp ammuinkauusa «llepekpéct
XpOMOCOM», BIIaXHbIEe IpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSATYHIKW», MUKponpenapaT «J{po3odunay (Hopma, myTanuu GopMbl KPbUIBEB U
OKpPACKH Tena).



JlaGopaTopHble U MpPaKTUHYeCKUE PadOThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHUE BHUJIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIO».

Jlaboparopnas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIIBHOT O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HH HA 3eMie.

JloHay4yHbIEe MPENCTABICHUS O 3apOXKICHUU XKU3HU. HaydHble TMIIOTE3BI
BO3HUKHOBEHUS JKM3HU Ha 3emiie: aOWOTreHe3 M MaHCIepMus. XuMUdecKas
ABOMIONMS. AOMOTE€HHBIN CHUHTE3 OPraHUYeCKUX BEIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBHOE TOJATBEPKIACHUE XUMHUYECKOW HBoouuu. HauanbHbie
aTanbl Ouosorndeckor osBomtonuu. I'umoresa PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYP UM BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKU U UX
sBoMtoLMs. DOpMHUPOBAHUE OCHOBHBIX TPYMI KMUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie 1o spam u nepuonam. Karapxei. Apxenickas u
nporepo3orickas dpbl. Ilanmeos3oiickas spa u e€ mnepuoibl: KeMOPUMCKUH,
OpPJIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa u €€ nepuoibl: TPHACOBBIN, FOPCKUI, MEITOBOM.

KaiiHo3oiickass 3pa U €€ TmepuoJbl: TNaJCOr€HOBbIM, HEOrCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepuUCTUKA KJIMMAaTa U reoJIornuecKux nporeccoB. OCHOBHBIE ATAIIbI
ABOJIFOLIUM PACTUTENBHOIO U >KMBOTHOIO MHUpa. ApoMopd03bl y pacTeHUN H
KUBOTHBIX. [losiBIeHUE, paclBET U BBIMUPAHUE IPYMI )KUBBIX OPTraHU3MOB.

Cuctema OpraHM4YecKOro MHpa Kak OTpaK€HHE HBOIOLUH. OCHOBHBIE
CUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOIOLMS YEIIOBEKA. AHTPOIOJIOT M Kak HayKa. Pa3BuTue nmpeacTaBieHui
O IPOUCXOXKIAECHUU 4YesoBeKa. MeTonbl u3ydeHus: anTpornoreHe3a. Cxoacrsa u
pa3Inuus 4eI0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE YETTOBEKa.

HBwxymue  cunel  (dakTtopsl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIeCTBEeHHbIH 00pa3 KU3HH,
U3rOTOBJIEHUE OPYIU TPYZa, MBILIJICHUE, PEYb.

OcCHOBHbIE CTaIMM W BETBH HSBOJIIOLMU YEIOBEKA: AaBCTPAJIONUTEKH,
Uenosek yMmenblid, YenoBek mNpAMOXOoadmni, YenoBeK HEaHIEPTAIbCKUM,
Uenosek pasymubiid. Haxonaku mckonaeMbIX OCTaTKOB, BPEMS CYIIIECTBOBAHUS,
00J1aCTh pacnpoCTpaHeHust, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIAUSL.

YenmoBeueckue packl. OCHOBHbIE OONBIIME pachl: E€BPOICOUAHAS
(eBpaswmiickasi), Herpo-aBcTpajionjHasi (dPKBaTOpUaldbHas), MOHTOJIOMHAS
(a3uarcko-amepukaHckas). YepThl MpUCOCOOIEHHOCTH MTPEACTABUTEIIEH



YEJIIOBEUECKUX Pac K YCIOBHUSM CYIIECTBOBAaHMS. ETMHCTBO YETOBEYECKUX pac.
Kpuruka pacusma.

JemoHncTpanum:

[Toptpetst: @. Penn, JI. [Tactep, A. . Omapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBeHne COJTHEYHOM CHCTEMBI», «Pa3BuTue
OpraHu4eckoro mwupa», «PactutenbHas KieTka», <«KUBOTHas KIETKay,
«IIpokapuornueckas kinerka», «COBpeMEHHasi CUCTEMa OPraHUYECKOr0 MUpPay,
«CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHUS UYENIOBEKAa M 4YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TaJICOHTOJIOTMUYECKUX HAaXOIOK TMPEIKOB
COBPEMEHHOI0 4YeJoBeKay, «JlpeBHeline aoamn», «/JIpesaue moan», «llepebie
COBPEMEHHBIE JI0/INY», «HenoBeueckue pachh».

O6opynoBanue: Mymspku — «[Ipoucxoxkaenue  demoBeka»  (OFOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEaHAepTaablia, KPOMAHBOHIIA), CJICIKU WU
U300pa)KeHUsI KAMEHHBIX OpYAHM MEepBOOBITHOTO YeloBeKka (KaMHH- YOIIEpPHI,
pybmma, ckpebia), TEOXpPOHOJOrMYecKas Tabiauia, KOJIEKIUs «DopMbI
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX M PACTCHUIN».

JlabopaTopHble U NpaKkTUHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHre HCKONMaeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.

DKcKypeHsl «BONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHBIN WK KpaeBeIueCcKuil My3eil).

Tema 3. Opranu3Mbl M OKpYy:KaIIAs cpeaa.

DOKOJIOTUS KakK Hayka. 3aJadyd ¢ pa3fenbl JKOJOrMUu. MeTojbl
AKOJIOTHYECKUX UCCIIEIOBAHUNA. DKOJIOITMUECKOE MUPOBO33PEHHE COBPEMEHHOIO
YEJIOBEKA.

Cpenpl oOUTaHUS OPTaHW3MOB: BOJIHASA, HA3€MHO-BO3/IYIIIHAS, TTOYBEHHAS,
BHYTPUOpPTraHU3MEHHas!.

Okonorunyeckue Qakropsl. Kiaccupukanus skoigorudeckux (HakTOpOB:
abuotuyeckue, OMOTHYECKHME M AaHTPOIOTeHHbIE. [lefiCTBHE HSKOIOrMYecKuX
(hakTOpOB Ha OPTraHU3MBI.

AOuoTtnyeckue bakTophI: CBET, TeMIieparypa, BIIAYKHOCT.
®doronepuoausm. IlpucrnocobiieHusi OpraHu3MOB K JACHCTBUIO a0MOTHYECKHUX
¢dakTopoB. buonornyeckue puTMBI.

buortnyeckue  ¢akrtoppl. Bumpl < OMOTHYECKMX  B3aMMOJCHCTBHUIA:
KOHKYPEHITUS, XUIIHUYECTBO, CUMOKO03 U ero (hopmel. [Tapaszutusm, koonepanus,
MyTyaJIi3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAXJICOHUYECTRBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHHe OWOTHYCCKUX B3aUMOICHCTBHM IS
CYILIECTBOBAHUSI OPraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Tonynsiuu. OCHOBHBIE MOKa3aTeNH
HOIYJISIUU: YUCIEHHOCTh, TUIOTHOCTH, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4yuCcIeHHOCTH MOMYJISIIUUA U €€ PeryJisiiusl.

JdemMoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkerns.

Tabnuiel u cxemsbl: kapra «Ipupogusie 30861 3eminy», «Cpenbl 0OUTaHUS
opraHuzMoBy», «@otonepuoauzmy», «llonynsiun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH MONYJISIUU HHPy30pun-TyPenskuy, «[lumieBbie nemm.

JlabopaTopHble U NpaKkTUYeCKHe PadoThI:

Jlaboparopnast pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTH pacTEHUN
13 Pa3HbIX MECT OOUTAHUS».

JIaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeyCay.

[Tpaktuueckas pabora Ne 2. «[lomcu€r mIOTHOCTH TOMYJSALUMNA Pa3HBIX
BHUJIOB PACTEHUI».

Tema 4. Coo01miecTBa M 3K0JI0rHYeCKHE CHCTEMBI.

Coo01ecTBO OpraHu3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bumpl-momunantel. CBsizu B
OHolIEHO3E.

DKoJIoruYeckre cucteMbl (dkocuctembl). IloHsTne 00 »KocucTemMe u
ouoreornieHoze. DyHKIMOHATbHBIE KOMIIOHEHTBI JKOCHCTEMbI: MPOIYIICHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBOpoT BELIECTB U MOTOK IHEPTUH B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHU SKOCUCTEeMbI. [luineBbie menu U CeTH.
OcHOBHBIE TIOKA3aTeNd PKOCHUCTEMBI: OHoMacca, MPOAYKIUS. DKOJIOTHYECKUE
MUPaMUbl: TPOAYKIMH, YUCIECHHOCTH, Ouomacchl. CBONCTBA HSKOCHUCTEM:
YCTOMYMBOCTb, CAMOPErYJIsALMs, pa3BuThe. CyKueccus.

[Ipuponnbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOHHOTO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOT€HHBIE  HKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akTop yCTOMUMBOCTH 3KocHCTeM. CoXpaHEHHE
OMOJIOTMYECKOro pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, cocTaB U CTpyKTypa
ouocdepnl. Kupoe BemrectBo u ero (yHkiuu. OcobeHHoCcTH OuOchephl Kak
rJI00AIbHON JKOCHCTeMBbl. J[MHaMu4deckoe paBHOBecME W oOpaTHas CBS3b B
ouocdepe.



KpyroBopoTrsl BemiecTB uU  OMOTEOXMMUYECKHE IIUKIBI  JIEMEHTOB
(yrnepopa, azora). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3eMiu. AHTPONOT€HHbIE HW3MEHEHUS B
ouocdepe. ['modabHBIC SKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHUE IPUPOJIbI u YeJIOBEUECTBA. Coxpanenue
OuopaszHooOpa3usi Kak  OCHOBa  ycToWumBocTu  Ouocdepnl. OcHoBa
PAIMOHAJIBHOTO YTPABIEHUSI MPUPOJHBIMU PECYypcaMu U MX HMCIOJIb30BAHHE.
JlocTrkeHns: OMOJIOTUH U OXpaHa IPUPOJIBL.

JemoHcTpanum:

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

Tabmuipl u cxembl: «llumieBbie nenuy, «bHUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubie coobmiectBay, «llenu muranus», «IKOIOTHUECKAS MUPAMUIAN,
«buochepa u  uenoBek», «IKOCHUCTEMA IIMPOKOJUCTBEHHOTO  JIECay,
«JKocucTteMa XBOWHOro Jjeca», «buoueHo3 BogoéMay, «ATPOIEHO3Y,
«IIpumMepHbIE AHTPONOTEHHBIE BO3IACHUCTBUS HA MNOPUPONY», «BaxxHeumue
WMCTOYHUKM 3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BOA», «[louBa — BaxHelIas
coctaBysitonias Ouochepbr», «DakTopbl jerpaganuu mouBy, «llapHUKOBBIN
abdexT», «DakTopsl PaAMOAKTUBHOTO 3arpsi3HeHHs Ouochepbr», «Oomas
CcTpykTypa 6uochepsi», «PacnpocTtpanenue xu3Hu B Ouocdepe», «O30HOBBIN
skpan ouochepsl», «KpyroBopot yriaepona B 6uocheper, «Kpyropopor azora B
IPUPOJIEN.

O0GopynoBaHue: Mojeb-anIuIuKaIus « Tunuanbie OMOLIEHO3BI», repobapuil
«PacturenbHbie  coobmiectBay, Koiekuuu — «buoneHo3», «Bpeaurenu
BOXHEUIIINX CEIbCKOXO3AMUCTBEHHBIX KYJIbTYp», TepOapuu U KOJUICKIUU
pacTEeHU W >KMBOTHBIX, MIPUHAJICKAIINE K PA3HBIM AKOJIOTHUUECKUM TpyIIiaM
omHoro Buaa, Kpacmas xkuura Poccuiickori @enepanuu, HN300pakeHUs
OXpaHsEMbIX BUJIOB PACTCHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOIPAMMEBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUMA

Cornacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUSA K pe3yjbTaTaM
OCBOEHHUS O0ydYarOIIMMUCA MPOrpaMM CpeIHEro oOIero oOpa30BaHUsA:
JMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType TMYHOCTHBIX pe3yibTaTOB OCBOCHUSA NpeaMera «buomorus»
BBIJICJICHBI  CJIENYIOIIME  COCTAaBJISIOIIME:  OCO3HAHHWE  O0YyYaroIUMHUCH
POCCUHCKON TPaKJaHCKOM HIAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETTLHOCTH M CaMOOIIPECICHHUIO, HATMYUE MOTHUBAIIMH K OOYYEHUIO
Oouonoru, 1eJeHanpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI TUYHOCTH HA
OCHOBE KIIOYEBBIX IEHHOCTEM W HCTOPUYECKHX TPAIULMA Pa3BUTHUSA
OMOJOTUYECKOrO  3HAHUS, TOTOBHOCTh M  CIOCOOHOCTh  OOy4YaroIIMXcs
PYKOBOACTBOBATBCA B  CBOEM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMHM, MPUCYIIUMHU CHUCTEME OHUOJIOTMYECKOro OOpa3oBaHUSs, HaJIU4ME
HKOJIOTHYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh IIE€TU M CTPOUTH
KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pE3yJIbTAaThl OCBOCHHU NpeaMeTa «bruonorus» JOCTUraroTes
B €IMHCTBE y4eOHOM M BOCHUTATEIBHOM NEATENBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMU POCCUHCKUMHU COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMU H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHITHIMUA B OOIIIECTBE MpaBUIaMHU U
HOpMaMHU  TIOBEIGHHWS U  CIIOCOOCTBYIOT  MpoIleccaM  CaMOIO3HaHMUS,
CaMOBOCIIUTAHUS U CaMOPA3BUTHS, PA3BUTHs BHYTPEHHEU MO3ULIUN JIMYHOCTH,
NaTPpUOTU3MA, YBAXXEHUS K 3aKOHY M IMPABONOPSAIKY, YEJIOBEKY Tpyda U
CTapuieMy TIIOKOJICHHIO, B3aMHOTO YBaXKeHHs, OEpeKHOro OTHOLICHHS K
KyJIbTYPHOMY HAaCJEAUI0O W TPAJAULMUAM MHOTOHAIIMOHAIBHOTO  Hapoaa
Poccuiickon denepanuu, Npupoae U OKPYKaroller cpee.

JIndHOCTHBIE PE3yJIbTaThl OCBOEHUs ydyeOHOro mnpenmera «buomorus»
JIOJKHBl ~ OTpaXkaTb  TOTOBHOCTH M CIIOCOOHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH,
CUCTEMOM LEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHMX YOEKICHHIH,
COOTBETCTBYIOIIUX TPAJWLIMOHHBIM IIEHHOCTSAM pPOCCHICKOro 0OIIecTBa,
paclIMpeHne KU3HEHHOTO OIIbITA U OIbITA JEATEIBHOCTH B IIPOLIECCE



peanu3alni OCHOBHBIX HAIIPABJICHUW BOCHHUTATENIbHOW AESATENBHOCTH, B TOM
YUCJIC B YaCTHU:
1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MOZUIINH 00YYAIOIIErOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOr0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHA W IIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIBHOCTH NPHU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YI€OHBIX U MO3HABATEIIbHBIX 33]1a4, BHIMOJTHCHUH
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPEIEIsATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOKICHUSIMH, KYyJIbTYPHBIMU IEHHOCTSIMU
U COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, IO3HABATEIbHBIX M MCCIENOBATEIIbCKUX 3a/a4, YBaKUTEIbHOIO
OTHOIIICHHWSI K MHEHUIO OIMOHEHTOB NPH OOCYXJAEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

FOTOBHOCTHh K T'YMaHUTAPHOM U BOJIOHTEPCKOU

NEeSATETbHOCTH; 2) NATPUOTHYECKOT0 BOCIMTAHUS:

c(hopMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH MEPE]
Pomunon, ropmoctu 3a cBOM Kpaul, cBOO PonnHy, CBOM S3BIK M KYJIBTYPY,
MPOIIUIOE U HACTOSAIIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEIUI0 U TaMITHUKaM
OPUPOJIbI, TOCTHKEHUsIM Poccuu B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHUSX,
TPYyAe;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX Y4YEHBIX B CTAHOBJICHHE U
pa3BuTHEe OMOJOTUHM, TMOHUMAaHUS 3HAYEHHUsS] OHOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'0 00IIIeCTBa;

unerHas yoexxnEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS: OCO3HAHUE TyXOBHBIX

IIEHHOCTEH pOCCUICKOro Hapo1a; chopMUPOBAHHOCTH HPABCTBEHHOTO

CO3HAHMSI, ITUYECKOI0 MOBEACHUS; CIIOCOOHOCTh OIIEHUBATH CUTYAIUIO U

NPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



OCO3HaHHE JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMUMBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTEISIM, CO3JJaHHI0 CEMbU HA
OCHOBE OCO3HAHHOT'O MPUHSATHS IEHHOCTEH CEMEUHOM )KU3HU B COOTBETCTBUU C

TpaguuusMHu HapoJoB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi ACTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHUM;

NOHUMAaHKE 3MOLIMOHAIBHOTO BO3IEUCTBHUSA )KUBOM MIPUPOBI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B PAa3HBIX BUAaX UCKYCCTBA, CTPEMJICHUE
IPOSIBISATH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢puznyeckoro BocnuTaHusi, GOPMUPOBAHNUSA KYJIbTYPbI 3I0POBbSI 1
3MOIMOHAJIBHOIO 0JIaronoJay4ns:

NOHMMAaHWE W pealu3alus 3J0pOBOro U 0Oe30macHOro olpasa KU3HU
(3mopoBoe  mHUTaHWE, COONIOACHUE TUTMEHWYECKUX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUH W OTHAbIXa, pEryispHas (undecKas
AKTUBHOCTB), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUS K
COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHUMAHHE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOIO U KOJUIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIHX 370POBBIO M JKU3HU JIIOJICH;

OCO3HAHUE MOCIEACTBUI U HENPUSATUS BPEIHBIX TPUBBIYEK
(ynorpeOieHus anKoroisi, HAPKOTUKOB, KypeHUsi);

6) TPYA0BOI0 BOCTIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYI0IIO0HE;

FOTOBHOCTH K AKTUBHOM JIEITEIIBHOCTU TEXHOJIOTMYECKON U COLMAIIbHOM
HAIIPaBJICHHOCTH, CIIOCOOHOCTD WHULIUAPOBATb, IJIaHUPOBATh U
CaMOCTOSITEIBLHO BBITIOJIIHATH TaKyIO J€ATEIbHOCTD;

WHTEPEC K pa3iIunIHbIM chepam nmpodhecCHOHATBHON ACSITEIbHOCTH, YMECHUE
COBEpIIATh OCO3HAHHBIM BHIOOp Oyayiei npodeccud U PpeaTu30BHIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHB;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 U CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHUE K MPHUPOAE KaK MCTOUYHUKY

KU3HU Ha 3eMII€, OCHOBE €€ CYyIIIECTBOBAHHUS;



MOBBIIIICHUE YPOBHS JKOJOTMYECKON KYyJIbTYphI: MPUOOPETEHHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKH WX BO3MOXHBIX TOCIEACTBUNA A
OKPYKAIOIIEH CPEMBI;

OCO3HaHHE TI100aJTHLHOr0 XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh NPHOOpETaeMble MpH W3YyYEHUU OUOIOTHUU
3HAHMSI W YMEHHsI TPU PEHICHUH MpOOJEM, CBSI3aHHBIX C PalUOHAIbHBIM
IPUPOIOIIONIb30BaHNEM (COONIOZICHUE TpaBWUJ TOBEAECHUS B  MPHUPOJE,
HANpABJICHHBIX HA COXPAHCHUE PABHOBECHUS B DKOCUCTEMAaxX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHoCchephl);

AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCIIIMX BPEI OKPYKAIOIIEH
IPUPOJTHON Cpejie, YMEHUE MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTUYECKUE
MOCIEICTBUA NPEANPUHUMAEMBIX JICUCTBUI U MIPEAOTBPALLATH UX;

HaJW4Yu€ PA3BUTOrO HKOJOTMYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKOU
KYJIbTYpBI, OIbITAa JEATEIIBHOCTH HKOJIOTMYECKON HAIpPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAJIbLHOM
MPAaKTUKE, TOTOBHOCTH K YYacTUIO B MPAKTHYECKOW  JIESITEIBHOCTH
AKOJIOTMYECKOHN HAIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha JIUAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEro MeCTa B IMOJIMKYJIHTYPHOM
MHpE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM M YMTATEIIbCKOW KYJIbTYPBl KaK CPE/ICTBA
B3aUMOJICMCTBUS MEXY JIFOJbMU U ITO3HAHUS MUPA;

NOHMMaHUE CHeluu(pUKU OUOJIOTMM KaK HAyKd, OCO3HaHUsS €€ poju B
(dbopMUPOBAaHUYU PAIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3IaHUM 11€JI0CTHOTO
MPEICTABICHUS 00 OKPYKAIOMIEM MHUPE KaK O €AMHCTBE MPUPOJIBI, YEIOBEKA U
oOlIeCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W pelieHuu MNpodiieM
COXPAHEHHUS ITPUPOAHOTO PABHOBECUS,

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JJII COBPEMEHHOW ITMBUIIH3AIINN :
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelarh pecypcHble MpOOJEeMbl  pa3BUTHUSA
YeJI0BEUYECTBA, MOUCKA MyTeH BBIX0/1a U3 TI100aTbHBIX IKOJIOTMUYECKUX MPoOIeM
U o0eclieyeHUsl IMepexola K YCTOMYMBOMY Pa3BUTHIO, PalMOHATIBLHOMY
WCIIOIb30BaHUIO MPUPOAHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IOJYYCHHUH OHWOJOTMUCCKUX 3HAHWUW B IEIAX
MOBBIMICHUST OOMIEeH KyJbTYphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM  YacTH  (PYHKIIMOHAJIBHOH  TI'PaMOTHOCTH  OOydYaromuxcs,
dbopMupyeMoi pu U3y4eHUH OUOJIOTUH;

IMOHUMAaHHKE CYIIIHOCTH METOI0B ITO3HAHMS, HCTIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONIb30BAaTh IOJydaeMble 3HAHUS I aHAIHW3a M
00BSCHEHHUS SIBIICHHIA OKPY’KAFOIIETO MUPA U IPOUCXOSAIINX B HEM U3MCHCHHIA,
YMEHHE JIeJlaTh OOOCHOBAaHHBIC 3aKIIFOYCHHS HAa OCHOBE HAay4YHBIX (PAKTOB H
UMEIOIINXCS JAHHBIX C IENTbI0 TIOYYCHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTHh CAMOCTOSITEIIBHO MCITOJIB30BAaTh OMOJIOTHYECKUE 3HAHMS IS
pelIeHHs TPOOJIEM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHE IICHHOCTH HAYYHOM JIESATEIBbHOCTH, TOTOBHOCTh OCYIIIECTBIISIThH
MIPOCKTHYIO M HCCIICOBATEIBCKYIO JEATEIHHOCTh HHINBHUIYATBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHWM 1O OMOJOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSAMH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yabTaThl OCBOEHUSI yueOHOro npeamera «buomorus»
BKJIFOYAIOT: 3HAayuMble Uil (OPMUPOBAHUS MHPOBO33PEHHUS] O0YYAOUTUXCS
MEXTUCITUTITIMHAPHBIC (MeXIpeMETHBIC) oOIIeHayYHbIe MOHSTHS,
OTpaKarIue IEIOCTHOCTh HAyYHOH KApTHHBI MHpa U CICHU(PUKY METOJI0B
MO3HAHUS, UCIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs,
SBJICHUE, TIPOIlECC, CHUCTeMa, Hay4yHbli (akT, TMPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeIOBaHHE, HAOIIOJCHUE, H3MEpPEHHE,
AKCIEPUMEHT U APYTUX), YHUBEpPCAIIbHbIC YUeOHbIC eUCTBUS (TT0O3HABATEbHBIE,
KOMMYHHMKAaTUBHBIE, PETYyJISTUBHBIE), oOOecneduBaronme (GopMUpPOBaHUE
(YHKIIMOHAIBHOM TPAMOTHOCTH M COLMAJIbHOM KOMIIETCHIIUH OO0YyYaroIuXcs,
CIOCOOHOCTh 00YYaIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEKIUCHIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWA U YHUBEpPCAIbHbIE Yy4YeOHBbIC [IEUCTBUS B
ITO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3ysbTaThl OCBOSHHUS MPOrpaMMBI CpeIHEro oOIero
00pa3oBaHUs JTOHKHBI OTPAXkKaTh:

OBJlajleHMe  YHMBEpPCAJbHBIMM  Y4eOHBIMH  TO3HABATEJbHBIMHU
NefiCTBUAMM:

1) 6a30Bble JIOrHYecKue JeiCcTBUS:



CaMOCTOSITETbHO  (pOpMYIMpOBaTH U aKTyaJIU3UPOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiaccUUKaUKM, OOOOIIEHHUS), pPaCKPhIBATh
CMBICIT OMOJIOTUYECKHX TMOHATHH (BBIACIATh WX XapaKTEPHbIC MPHU3HAKH,
yYCTaHABJIUBATh CBSI3U C IPYTUMU MOHSATHUSIMM);

ONPENENATh 1N JeATEILHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH pE3yJIbTaThl MAESATEIbHOCTH C TOCTaBJIECHHBIMU
LETISIMU;

WCIIOIb30BaTh OHOJIOTHYECKUE TIOHATUSA [Ji1 OOBsicHeHUs] (aKTOB U
SIBJICHUM )KUBOU IPUPOJIBL;

CTPOUTH JIOTMYECKHUE PpaACCYX AEHUS (MHIYKTUBHBIC, AENYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHMUS;

OPUMEHSATh  CXEMHO-MOJEJIbHBIE  CpEACTBAa Il IpeJICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€HM U OTHOILICHUN B U3y4aE€MbIX OMOJIOTMYECKNX 00BEKTaX,
a TakXe MPOTUBOPEUYUN PA3HOTO PO/, BHIABICHHBIX B PA3JIMUHBIX
MH(OPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs POOJIEMBI C YIETOM aHalM3a UMEIOIINXCSI
MaTepUalibHbIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE
pPEe3yJbTATOB 1IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATH U BBIOIHITH pa0OTY B YCIOBHSIX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE 1eCTBHUA:

BJIaJICTh HaBbIKAMH  Y4EOHO-HMCCIIEIOBATEIIbCKOH | MIPOECKTHOMN
NESATENbHOCTH, HABbIKAMHM  pa3pelieHus Mpo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATENIbHOMY IMOUCKY METOJOB PEUICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOAO0B O3HAHHS;

UCIIOJI30BAaTh PA3JIMYHbIE BUJbI JICATEIBHOCTH IO IMOJYYEHHIO HOBOIO
3HaHUS, €r0 HMHTEPNPETAINHU, MPEOOPA30BAHUI0 M MPUMEHEHHUIO B Y4EOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

dbopMuUpoBaTh  Hay4yHbBIA ~ THUI ~ MBIIUICHUS,  BIAJACTh  HAYy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHSITUSMHA U METOJIAMU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU

ACATCIbHOCTH U JKU3HCHHBIX CUTYyallUAX,



BBISIBJIITh TMPUUYMHHO-CJIE/ICTBEHHBIE CBS3UM W aKTyaJIM3UpPOBATh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HaXOJUTh apryMEHTHI AJsl J10Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHUS 3a7aud pPe3yNbTaThl,
KPUTHYECKH OIICHHBATh HMX JOCTOBEPHOCTb, IMPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHHBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1ieJICHANPaBIEHHbIA OUCK IEPEHOCa CPEICTB U CIIOCOOO0B
JIEUCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO M MMPAKTUIECKYIO 001acTH
KHU3HEICATEITHbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJI€U, TIPEjIaraTh OpUTHMHAIbHBIE MTOAXO0bI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTePHATUBHBIE PEIICHHS.

3) pabora ¢ nundpopmauueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX uWHMOpManuu (TEKcTe
y4eOHOro MmocoOMs, HAy4YHO-NIOMYJSPHOM JHTeparype, OHOIOrHYECKUX
CIIOBapsiX W CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHere),
aHaJM3UpOBaTh MHGOPMALMIO PA3JIMYHBIX BUIOB U (OpM IMpencTaBICHMS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTH H HEMPOTUBOPEUNBOCTD;

(GopMyTupOBaTH 3aMPOCHl U MPUMEHSAThH PA3TMYHBIE METO/IbI MPU TTOUCKE U
otOope Orooruyeckoi nHPpopMaIuu, He0OXOAMMOM JIJIsl BRITIOJTHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMBIT UCHOJIB30BAaHUS MH()OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIIOJIb30BAHHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMaJbHYIO (OpMYy IpencTaBICHUS
Oouonornyeckort wuHpopManmu (cxeMmbl, Tpaduku, AHATPaMMBI, TaOIUIIBI,
PUCYHKH U JIPYTO€);

UCIOJIb30BaTh HAay4HBIA S3bIK B KAauecTBE CpEICTBA Mpu padbore ¢
Ouonorndyeckor uWHGOpMAIMEH: TPUMEHITh XUMHUYECKHE, (QU3NYecKue u
MaTeMaTUYECKUE 3HAKU U CUMBOJIBI, (POpMyYsbl, a0OpeBHATYPY, HOMEHKIATYPY,
UCTONB30BaTh M MPEeoOpa3OBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HATJISITHOCTH;

BJa/JeTh  HaBbIKAMU  paclo3HaBaHUS W 3alIUThl  MH(pOpMaLUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMHU 1efiCTBUSIMM:

1) oO1enme:



OCYIICCTBIISATh KOMMYHHKAIlMd BO BcexX cdepax KHU3HH, aKTHBHO
y4acTBOBAaTh B JMAJIOre WM AUCKYCCUU MO CYIIECTBY OOCYXKJaeMOW TEMBbI
(ymeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBaTh CYXXJICHHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEIJIaraeéMoi 3a/1auu, YYUThIBaTh UHTEPECHI U COINIACOBAHHOCTH
MO3ULNHI APYTUX YYACTHUKOB JUAJIOTA WU TUCKYCCHUN);

pacrio3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIECHUS, MOHUMATh 3HAUCHUE
COITMAIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS! KOH(MDIUKTHBIX CUTYaIIUMH,
YMETh CMSITYaTh KOH(MIUKTHI K BECTH IEPErOBOPHI;

BIIQJICTh Pa3IMYHBIMH CIIOCOOaMH OOIIECHHS U B3aUMOJICHCTBUS, IIOHUMATh
HAMEpPEHUsS JPYruxX JIoJed, TMPOSBISATh YBAKUTEIBHOE OTHOIICHUE K
coOeceTHUKY U B KOPPEKTHOM (hopme hOopMyTUPOBATh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHMS C MCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTh:

MOHMMAaTh Y UCIIOJIb30BATh MPEUMYILECTBA KOMaHIHOW ¥ UHIUBUIYaTIbHOU
paboTel MpU  pemieHuH  OMOJIOTrMYecKOW  mpoOjeMbl, 00OCHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHUS TPYMIOBBIX (POPM B3aUMOJICUCTBUS MIPU PEIIEHUU
y4ueOHOM 3a7a4H;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIHUX
MHTEPECOB ¥ BO3MOKHOCTEH KaXJ0T0 YJeHa KOJICKTUBA;

MPUHUMATh 1[€IM COBMECTHOM JEeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTWKECHHMIO: COCTABJIAThH IUIAH JICUCTBUM,
pacrpenensaTh pojd ¢ y4éTOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh PE3yJIbTaThI
COBMECTHOM padoThI;

OIICHUMBATh KAa4€CTBO CBOETO BKJAJa M KAXKJOr0 y4aCTHHKAa KOMaH[bl B
oOIIKI pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE€ MPOEKTHI, OIIEHUBATh MJEHM C TO3UIMHU HOBU3HBI,
OpPUTMHAIIBHOCTH, MPAKTUYECKONU 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYAIUSAX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUIIUATHBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMHU JI€HCTBUSIMH:

1) camoopranuszanmus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHMS I BBISIBICHHSI MPOOJIEM U UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIIUAX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYSCKUX 3HAHUU IEJICBBIC M CMBICIOBBIC
YCTAHOBKHU B CBOUX JCHCTBUSIX M MOCTYIKAX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/I0POBBIO OKPYKAIOIIHX;



CaMOCTOSITENIBHO ~ OCYLIECTBJIATH  ITO3HABATEIBHYIO  JEATEIBHOCTD,
BBISIBJISAITH NIPOOJIEMBI, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJlayd B
00pa3oBaTeIbHOMN N€ATETbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSITETIbHO COCTaBIIATh IUIAH pEIICHHs TpoOJIeMbl €  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTECHHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacIIMpATh paMKH y4eOHOT O IpeIMETa Ha OCHOBE JIUYHBIX MPENOYTCHHH;

JienaTh ~ OCO3HAHHBIA  BBIOOp,  apryMEHTHpPOBaThH  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO HIIUPOKOW SPYAHUIIMHU B
pPa3HBIX 00JIACTAX 3HAHWM, MOCTOSHHO TOBBIMIATH CBOW 00pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OIIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YNIbTATOB LIEIISIM;

BJIQJIETh HaBBIKAMHU [I03HABATEIBHOM pPEPIEKCUHM KaK OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUI M MBICIUTENbHBIX MPOILIECCOB, HUX PE3YJIbTaTOB H
OCHOBaHUI1, UCIIOJIb30BaTh NMPUEMBI pedICKCUU sl OLIEHKH CUTYalluu, BbIOOpa
BEPHOI'0 pELICHUS;

YMETh OLIEHUBAThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHI)KEHHUIO;

OPUHMMAaTh MOTHBBI M apryMEHTBHl JIPYruX IpU aHAJIU3E€ PE3yJbTaTOB
NEeSTENbHOCTH;

3) npuHATHE ce0d U APYIrUX:

OpUHUMATh ce0s, MOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHMMAaTh MOTHBBI M apryMEHTBHl JIPYrUX IPU aHAJIU3E€ PE3yJbTaTOB
NS TENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIKUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOro YEIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynpTaThl ocBoeHHUs mporpaMMbl COO mo Guonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHEHU(pUYECKUE I Yy4eOHOro mpeaMera
«buonorus» HayuyHble 3HAHHS, YMEHHUS M CIOCOOBI JCHCTBUHN IO OCBOEHHIO,
MHTEpHpPETAlNU U TPeoOpa30BaHUIO 3HAHUMN, BUJBI IEATEILHOCTH 110



HOJIYYEHHUIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHWW B Pa3IMYHBIX y4EOHBIX
CUTyallUsIX, a TAaKXe B PEAIbHBIX MXWU3HEHHBIX CHUTYalUAX, CBSI3aHHBIX C
Oouornorueid. B mporpamMMe npeaMeTHbIe pe3yabTaThl MPEACTaBICHbI MO TojaM
o0yJeHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
K1acce JOKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U POJIK OUOJIOTUU B CUCTEME HAYYHOT'O
3HAaHUSl €CTECTBEHHBIX HAayK, B (POPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIA/JE POCCHICKUX U
3apyOeKHbIX Y4YEHBIX- OHUOJIOrOB B pa3BUTHE OUONOTHH, (YHKIHOHATHHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsS pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEp>KaHUE OMOJIOTMYECKHX TEPMHUHOB M MOHSATHUI:
KU3Hb, KJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIECTB W IPEBpaIlCHUE
SHEPIruM), TroMeocTa3 (CaMOperyssius), YpOBHEBas OpraHU3alus >KHUBBIX
CUCTEM, CaMOBOCIIPOU3BEICHUE (penpoayKius), HACJIEACTBEHHOCTb,
U3MEHUYHUBOCTD, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJIOTMYECKHE TEOopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajbHasi J0rMa MOJIEKYJSpHON Ouonoruu), 3akonsl (I
Mengpens, T. Moprana, H. . BaBunoBa) u ydenus (o meHTpax MHOrooOpa3us u
MIPOUCXOXKICHUS KyJIbTypHbIX pacTenuii H. Y. BaBunona), onpenensiTe rpaHUIlbl
WX TIPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BJIa/IeTh METOJJaMH HayYHOI'O MIO3HAHMs B OMOJIOTHUHU: HAaOJII0/IeHHE
Y OMMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OpraHU3alks U IPOBEAECHUE
OMOJIOTMYECKOT0  JKCIEPUMEHTAa, BBIABM)KCHHE THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEAYEMbIMU BEIWYMHAMU, OOBSACHEHHE MOJTYyYEHHBIX
pPE3YyABTATOB, UCIOIb30BAaHHBIX HAYYHBIX MMOHATHI, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK ITPOKAPHOT
U DYKapHoT, OJHOKIJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAILECHUS SHEPTUHU B KIIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XeMOCHMHTE3a, MHUTO3a, Meio3a,
OIJIOZIOTBOPEHUS, PAa3MHOXKEHUS, WHIMBUIYAJIbHOIO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yMEHUE PUMEHSTH MOJIyYeHHbIC 3HAHUS JJI1 OOBSICHEHUSI OMOJIOT MY ECKUX
IIPOLIECCOB U SIBJICHUM, JJIsl IPUHATUSA IPAKTUYECKUX PEIIEHUN B IIOBCEIHEBHOU
KU3HU C LENbl0 OOecrieueHHsi O€30MaCHOCTH CBOErO 3J0pPOBbS U 30POBBS
OKpYXKaIOIIMX JIIOJIeH, COONIONCHHST HOPM TIPaMOTHOIO IIOBEICHUS B
OKpY>Karolllel IpUpOIHOM cpesie, HOHUMaHue HeOOXOAUMOCTH HCTIONb30BaAHUS



JTOCTH)KEHUN COBPEMEHHOW OHMOJIOTHU U OMOTEXHOJIOTUN ISl PalliOHAIBHOTO
MIPUPOJIOTNIOIH30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE TE€HETUUYECKHE 3aJaud Ha MOHO- H
TUTHOPUAHOE CKpEUIMBAaHUE, CLEIJICHHOE HACIEJOBaHUE, COCTABISATH CXEMBI
MOHOTHOPHTHOTO CKPEIMBAHMS IS TIPEICKA3aHUS HACIICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINIOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKUue paboThl, COOII0IaTh
npaBWiIa Mpu padoTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBaTh W HMHTEPIPETUPOBATH HH(OpMAIUIO
OMOJIOTMYECKOT0 COJEpKaHUs, BKJIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
pa3NUYHBIX MCTOYHUKOB (CpEACTBA MAaccOBOM HH(OpPMALMH, HAYYHO-
MOMYJISIPHBIE MAaTEPUAIIbl), STUIECKUE aCTIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OuosIoruu, MeAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIICHUS,
000011121 OMOTOTUYECKYIO0 HH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh OHATHIHBIN anmapaT OHOIOTHH.

[IpenMeTrHble pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11
K1acce JOKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW ECTECTBEHHO-
HAay4YHOUW KapTHHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNUCKHUX U
3apyOeKHBIX YYEHBIX- OHMOJIOTrOB B Pa3BUTHE OWONOTHH, (YHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COEPKaHNE OMOTOTMYECKUX TEPMUHOB U MOHSTHI:
BUJI, TONYJSIIUSl, TE€HO(MOH, OSBOJIOLMS, JBWXKYIIUE CUIbl ((aKTOPHI)
HBOJIIOIHH, PUCTIOCOOIEHHOCTD OpPraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTHYECKHE (DaKTOPBI, IKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI,
MM TUTAHUs, YKOJIOTHYECKasl mupamuaa, OuoreoreHos, onocdepa;

yMEHHE Wu3JlaraTh OHUOJOTHYECKUuE Teopuu (dBOJIONMOHHAas Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpUs DBOJIIOIUHU), 3aKOHbI W 3aKOHOMEPHOCTHU
(3apoabiieBoro cxonctea K. M. bapa, uepenoBaHus TiiaBHBIX HANpaBICHUU U
nyteit 3Bomonnn A. H. CeBepiioBa, yuenus o ouocdepe B. U. Bepnaackoro),
OTPEAENSITh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BJIa/IETh METOJaMH Hay4YHOTO IMO3HAHUS B OMOJIOTHU: HAOII0IeHUE
Y OIMCAHME KUBBIX CHCTEM, MPOIIECCOB U SIBICHUM, OPraHU3aIMs U TPOBEICHHE
OMOJIOTMYECKOT0  DKCIIEPUMEHTA,  BBIJBIKEHHE THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXY UCCIEYEMbIMU BEIMUUHAMU, OOBICHEHUE TTOTYyYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUI M 3aKOHOB, YMEHHUE
JIeJ1aTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJIOrMYECKUX
OOBEKTOB: BHJIOB, MOMYJSIUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYyIIEHTOB,
OHMOreoeH030B U IKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHON
W3MEHYUBOCTH, ECTECTBEHHOT O 0TOOpa, BU1000pa30BaHusl, MPUCITOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUS JKOJOTMUECKUX (PAKTOpPOB HAa OPraHU3MBbI, NEpeHoca
BELIECTB U IOTOKAa HEPTrUHU B SKOCHUCTEMAX, AHTPONOT€HHBIX W3MEHEHHI B
AKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE IPUMEHSTH MOJIyYeHHbIEC 3HAHUS JJI1 OOBSICHEHUSI OMOJIOT MY €CKUX
IIPOLECCOB U ABJICHUM, JJIsl IPUHIATUS NPAKTUYECKUX PEIIEHUN B IIOBCEIHEBHOU
KU3HU C LENbl0 OoOecrieueHHsi O€30MaCHOCTH CBOErO 3J0pPOBbS U 370POBBS
OKpYXaIoIUX JIIOAed, COOJIOJEHUsI HOPM TpPaMOTHOTO TMOBEJEHUS B
OKpYyXarollen MpUpoIHON cpesie, MOHMMaHUe He0OOXOAMMOCTH UCTIONb30BaAHNUS
JOCTHKECHUH COBPEMEHHOU ounonoruu TS paLOHAIBHOI'O
MIPUPOAOIIOIb30BAHHS;

YMEHHE PEeIIaTh JIEMEHTAPHbIE OMOJIOTMYECKHE 3a]1a4H, COCTABIISTH CXEMbI
nepeHoca BELEeCTB U SHEPTUU B IKOCHUCTEMaxX (LIEMH NUTaHUsA);

YMEHUE BBITIOHITH Ja0OpaTOPHBIE U MPAKTUYECKUE paboThl, COOIONATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh M HWHTEPHPETHUPOBATH HWHOOPMAIIUIO
OMOJIOTMYECKOT0 COZEpkKaHMsI, BKIIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHUS U3
pa3IMuYHBIX HCTOYHHMKOB (CpEeICTBa MAaccoBOM HWH(pOpManuu, HAYIHO-
NOMYJSIpHBIE  MaTepHalibl), paccMaTpUBaTh TJ00aJbHBIE SKOJIOTMYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHUE CO3JaBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILECHMS,
0000111251 OMOJIOTUUECKYI0 MH(POPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO

HCII0JIb30BaTh MTOHSATHUMHBIN alrapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbIe)
Ne ni/m Konrpoabn | IIpakTnueck
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
ble padoThbI ue padoTbl
pecypchbl
bubnunorexa LIOK
1 bronorus kax Hayka z 05 https://m.edso0.ru/7f41c292
Bbubmmoreka [JOK
2 JKuBBIE CHCTEMBI U UX OpPTaHU3aIIHS 1 https://m.eds00.ru/7f41c292
. bubnunorexa LIOK
3 XVWMHUYECKUH COCTaB U CTPOEHHE KIIETKH 8 1 https://m.eds00.ru/7f41c292
but6mmoreka [IOK
4 KusHeseATenbHOCT KICTKA 6 https://m.edso0.ru/7f41c292
5 Pa3MHOXEeHME ¥ MHIUBUIYaJIbHOE 5 1 bu6muoreka [IOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
5 HaciencTBeHHOCTE U H3MEHUYUBOCTD 3 15 but6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 but6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
3 p 1 bubmuoreka I[IOK
C3CpBHOC BPCM3l https://m.edso0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME




11 KIIACC

KonnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m KontpoabH IIpakTH4Yeck
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI ue padoTbl
pecypchbl
bu6anoreka LIOK
1 OpomounonHas dnomnorns 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmuoreka [IOK
3emute ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OpraHusMbl 1 OKpykaioliias cpesia 5 1 https://m.edso0.ru/7f41cc74
Coo0111ecTBa ¥ DKOJIOTHUECKUE but6mmoreka [JOK
4 CHCTEMBI 9 https://m.edsoo.ru/7f4lcc74
5 p 9 bubmuoreka [JOK
C3CPBHOC BPEM3 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

[TPOTPAMME







ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacon 1 DJIeKTPOHHBIE
ara
Ne KonTpoa | Ilpakrtuue uudposBbie
Tema ypoka usyue
n/n Bcero bHbIE CKHe odpa3oBaTebHbIE
HUS
padoThI padoThI pecypchbl
bubmmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTobl TO3HAHUS KUBOW MPUPOBI.
[MpakTiaeckas padora Ne 1
DA # pabot bu6mmoreka [IOK
2 «/cnonp30BaHue pa3IMUYHbIX METOJOB 1 0.5 https://m.eds00.ru/863¢6122
PU U3YYCHUHU OMOJIOTHIECKUX
00BEKTOBY
buonoruueckue cucTeMBbI, IPOIECCH U bubnmnoreka [JOK
3 X U3YYEHUE 1 https://m.eds00.ru/863e6564
4 XUMHUYECKUM cocTaB KiIeTkU. Boaa u 1 bu6nuorexa LIOK
MHHEPAIBHBIE COJIU https://m.eds00.ru/863e674e
bubnuotexa [IOK
5 Bbenku. Cocta u ctpoeHue 0enkoB 1 htI;IpSJ:I/I;Im?e(ioc])__Iru /863e6b72
depMeHThI — OHUOIOTHYECKUE
karanu3aTopsl. JlabopaTopHas pabora
5 No 1« P patop pv 1 05 bubmuorexa [IOK
2 1 (KISYHCHHC KaTaJINTHICCKO ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (DepMEHTOB (Ha MprMepe
aMUJIa3bl WM KaTaslasbl)»




bubmuorexa [IOK

7 YreBozbL. Jinnuast https://m.eds00.ru/863e6870
bubmuorexa [IOK
8 HyknenHosble kucnotsl. ATP https://m.eds00.ru/863e6d5c¢
9 Hcropust 1 METOIbI U3YYEHHUSI KIIETKU. bubnnorexa [IOK
Knerounas teopus https://m.edso0.ru/863e6e88
10 KiteTka xak mesigocTHas XuBas CUCTEMA
CTpoeHHe dYKapUOTHYCCKOM KIICTKH.
JlabopaTtopHnast pabota Ne 2 «M3y4ueHue
PaTOPHA b . YA bubmuorexa [IOK
11 CTPOCHUA KIICTOK PACTCHHUM, XKHBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OAKTEpUH 1O MUKPOCKOTIOM https://m.eds00.ru/863e716¢
Ha TOTOBBIX MUKpOIIpENapaTax u ux
ONKMCAHHE)»
bubnuorexa [IOK
12 OOMeH BelecTB Wi MeTaboIu3M https://m.eds00.ru/863e766¢
bubnunorexa LIOK
13 Dorocunres. Xemocnures https://m.eds00.ru/863e7¢c98
. bubnnorexa [IOK
14 Ouepretueckuit oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN IMKI KIeTKU. [lenenue
KJIeTku. Muto3. JlabopaTopHas pabota
15 NJ: 3T I;I 5 i PATOpHas pabor 05 bubmuorexa [IOK
¢ 2 «HabIIONICHNC MUTO34a B KIICTKAX : https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOTpenapaTaxy
16 buocunres O6enka. Peakmus bu6nunorexa LIOK

MAaTpU4YHOI'0 CMHTC3a

https://m.eds00.ru/863e796e




bubmuorexa [IOK

17 Tpancasuus — Grocuntes Genka https://m.edso0.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HA — bubmmorexa [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka LIOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso00.ru/863e81h6
https://m.eds00.ru/863e831e
. bubmmorexa [IOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 Pa3BUTHE MOJIOBBIX
KJIeTOK. OTJI0/I0TBOPEHHE. Bu6 LIOK
UOJIMOTEeKA
21 JlaGopatopHas padbota Ne 4 «3yueHue 0.5 https://m.eds00.ru/863¢81b6
CTPOEHUS TOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 NunuBuayansHOE pa3BUTHE bubnunorexa LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enernka — Hayka o bubmmorexa [IOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HACTIEAOBaHUS
24 M 6 bubmuorexa [IOK
TPU3HAKOB. VIOHOTHOPHAHOC https://m.eds00.ru/863e8878
CKpEIIMBAHNE
UTHOPHUIHOE CKpeIUBaHUE. 3aKOH
o5 A PIA petl bubmuorexa [IOK
HE3dBHCUMOT0 HaC/IC0BaHA https://m.eds00.ru/863e89a4
PU3HAKOB
26 CuernuieHHOE Haclae0BaHUE MPU3HAKOB. 0.5 bu6nunorexa LIOK

JlabopaTtopnas pabora Ne 5 «3yueHue

https://m.eds00.ru/863e8c60




pe3yJIbTaTOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPEIIMBaHUS Y
JPp030(UITBI HA TOTOBBIX
MHKpOITpenapaTax»

T'enernka mona. Hacinenosanue

bu6mmoreka [IOK

21 MPU3HAKOB, CIICTIJICHHBIX C TIOJIOM https://m.edso0.ru/863e8¢60
HN3menunBocTh. HenacnenctseHHas
U3MEHYHBOCTh. JlabopaTtopHas padoTa
28 Ne 6. zyuenune MmoanduKamoHHON 05 bubmuorexka [IOK
W3MEHYHUBOCTH, IOCTPOCHUE ' https://m.edso00.ru/863e8efe
BapHAIIMOHHOTO Psifia ¥ BApUAIIHOHHOM
KPUBOW»
HacnencrBeHHass ©3SMEHYHBOCTb.
JlaGopatopHas padota Ne 7. «AHanu3 bubnmoreka LIOK
29 o 0.5 :
MyTalui y po30¢huiibl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOIIpenaparax»
30 r bu6nmoreka LIOK
CHCTHKA HCIOBCKA https://m.eds00.ru/863e8d78
PesepBHblit ypok. O0001IeHNE IO TEME
31 «HacneacTBeHHOCTh U N3MEHUUBOCTD
OpPTaHU3MOBY
32 C bu6nunorexa [IOK
C/ICKIUMA KaK Hayka 1 Hporece https://m.eds00.ru/863e9214
33 MeTtoabl ¥ JOCTHKEHUS CEICKIIUU bu6nunorexa LIOK
pPaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHoorus Kak oTpacib bubnuorexka [JOK




IIPOU3BOICTBA

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

KosnnuecTBo yacoB Jlara DJIEeKTPOHHBIE
T
Ne Tema vpoKa Kontpon | IIpakTtuHuye H3vae nugposbie
n/n P Bcero bHbIE CKHe y o0pa3oBaTe/bHbIC
HUA
padoThbI padoThbI pecypchl
N bubmuorexa [IOK
1 OBOJIONHS M METO/IbI €€ M3YHCHUS 1 https://m.eds00.ru/863ea20e
) HcTopus pa3BuTHs npeacTaBlieHui 00 1 bubnmnoreka [JOK
3BOJIIOLUA https://m.eds00.ru/863e9570
bubmuorexa [IOK
3 Muxpossomonys 1 https://m.edso0.ru/863e9cle
[Momymsimust Kak JIeMeHTapHas
e a BUJ1a U HBOJIIOLIUU.
4 HﬂPéHHH s ]63 5 J]j.flf 1 05 bubnunorexa LIOK
abopaTopHai paboTa Ao : https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPUIO)
5 JIBrKyIme cuitbl (3J1€eMEHTapHBIC 1 bubmmorexa [IOK
(haKTOPBI) SBOJTIOIUN https://m.edso00.ru/863e9da4
b K
6 EcrtectBennblit 0TOOp 1 €10 GOpMBI 1 ht?g;;;;?:é%gﬁ /863e9ed0
7 PesynbTaThl 3BOMIONNN: 1 0.5 bubmmorexa [IOK

HpI/ICHOCO6HeHHOCTB OpraHu3MoOB U

BU000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpPraHu3Ma U eé

https://m.edso0.ru/863e9fde




OTHOCHUTCIIBHOI'O XapaKTepar

8 o bubmuorexa [IOK
arpasJICHAUA U IyTH MaKpOSBOJIIOLIN https://m.edsoo.ru/863e9c1e
9 HeobpaTtuMocTs 3BOTIOITNHN
10 Uctopus xxu3Hu Ha 3eMiie U METOJIbI €€
U3YYEHUs
1 ['mnoTe3bl MPOUCXO0XKACHUS KU3HU Ha bubmmoreka [JOK
3emite https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HN Ha 3eMiie 110 3paM U bubmmorexa LIOK
nepuoaam https://m.edso0.ru/863eat6be
OCHOBHBIE 3Tarnbl HBOIOLUN
PacCTUTEIHHOTO U KMBOTHOTO MUPA. Eub LIOK
noInoTeKa
13 [TpakTruueckas padorta Ne 1 «3yuenue 0.5 https://m.eds00.ru/863ea8bc
MCKOIIA€MBbIX OCTATKOB PACTCHHM U
JKUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHasi CUCTEMa OPraHUIECKOTO bubnuorexa [IOK
MHpaA https://m.edso00.ru/863ea48e
15 5 butmmoreka [JOK
BOJIIOLIMA Y€JIOBEKa (AHTPOIIOTeHES) https://m.edso0.ru/863eac2c
16 JBrxymue cuitbl ((hakTophl) bubmmorexa [IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOIMH YEJIOBEKA
18 UYenoseueckue pacsl ¥ IPUPOIHBIE bubmmorexa [IOK
aJlanTaiuy 4yejioBeKa https://m.edso00.ru/863eaea2
19 PesepBHblit ypok. O000IICeHNE TIO TEME

«Bo3HUKHOBEHHE U PAa3BUTHUC )KU3HU HA




3emMiie»

20 DKOJIOTHs KaK HayKa
91 Cpenbl 00MTaHUS U SKOJIOTUYECKHE bubmuorexa [JOK
(haxTopsI https://m.edso0.ru/863eafec
AbunoTtndeckue haKTOpPHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorugeckre 0coOOEHHOCTH
. bubmuorexa [IOK
22 pacTeHuil U3 pa3HbIX MECT OOUTAHUY. 0.5 https://m.eds00.ru/863eb10e
JlaGopaTopHnas pabota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
bu6nuorexa [IOK
23 broTieckne dakropst https://m.edso0.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
24 nonyssuuu. [Ipakruueckas padora Ne 2 05
«[ToacY€T MIOTHOCTH MOIMYJISLINIA '
pa3HBIX BUJOB PACTEHUI
butmmoreka [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bu6nunorexa [IOK
(PKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENNU YKOCUCTEMBI.
97 5 Croit bu6nuorexa [IOK
KoJloruueckue nupamuasl. CBoicTBa https://m.eds00.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoiHBIE SKOCUCTEMBI
29 AHTPONOTEHHBIE YKOCUCTEMBI




buocdepa — riobanbHas sxocucTeMa

bubmuorexa [IOK

30 3emiu 1 https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 1 bubnmnoreka [JOK
ounochepsl https://m.edsoo.ru/863ebd16

32 UYenoredecTBo B Orochepe 3emin 1

33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnuotexa [IOK
YeJIOBEUYECTRA https://m.edso0.ru/863ebale
PesepBHbIil ypok. O000IIICHHE TEMBI

34 «Co0011ecTBa 1 3KOJIOTUICCKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

ITPOTPAMME







YYEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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