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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmsbl Mo OMOJIOTUU TEOPETUYECKYIO OCHOBY JJISl OMpPENENICHUs] MOJIXO0A0B K (HhOPMUPOBAHUIO
colepxkaHus ydeOHoro mpeamera «buonorus»  cocTaBWIM: KoHUentyaidbHble TmonoxeHus DIOC COO o
B3aMMOOOYCITOBICHHOCTH II€JIeH, COJEPIKaHMs, PE3YJIbTATOB OOYUEHHSI U TPEOOBAaHUN K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB,
MOJIOKEHUST 00 OOIIMX WENsAX U MPUHIUIIAX, XapPaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
obOpasoBanust B Poccuiickoit denepannm, a Takke MOJOKECHHUS O crienuduke Onojgoruu, € 3HAYCHUH B MO3HAHHUM YKHUBOU
NPUPOJLI U OOECIIEYCHUH CYIIECTBOBAHUS uejoBedeckoro ooOmiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM, OIpEeICHBI
OCHOBHbIE (PYHKIIUU MPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Aa€t mMpefcTaBICHUE O IMENsx, 00 OO0mIel cTpaTeruu OOy4YEHUs, BOCIIUTAHUS W PA3BUTHS
oOy4arImxcsi cpelncTBaMu ydeOHoro mpenmera «buonorusi», ompenesnser o0s3aTelbHOE MPEIMETHOE COAEp)KaHUE, ero
CTPYKTYpPY, pacipeesicHue 1o pas3aenaM U TeMaM, peKOMEHIYEMYIO TTOCIIEI0BATEIbHOCTh U3YUCHUSI YIEOHOTO MaTepuraia ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU 0Opa30BaTEILHOI'O MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN
00 yJaromuxcs.

B mporpamme 1o OuONOrMM TakKe YUUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM U
MPEeIMETHBIM pe3yJibTaTaM 00y4deHus B (DOPMUPOBAHUHM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHLHOCTH/ydeOHBIX
JelCTBUIM 00yJarouuXcs MO0 OCBOSHUIO COJIEpyKaHUsI OMOJIOTMYECKOr0 00pa30BaHMUs.

B nporpamme mo 6mosiorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaM30BaH MPUHITUI MPEEMCTBEHHOCTH B U3yYEHUU
ouosioruu, Ojlarojiapss YeMy B HEW MPOCMATPUBAECTCSl HAINPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C () OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIMI JTUYHOCTH, YKOJIOTUYECKOI0 MBIIUICHUS, TIPEICTaBICHUN
0 3I0POBOM O0pa3e KU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYKaromiew mpupoaHoii cpene. [loaTomy Hapsany ¢ uzydeHuem
OOIIEOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUM O CTPOCHUU >KUBBIX CHCTEM pA3HOr0 paHra U CYIIHOCTH OCHOBHBIX
MPOTEKAOIINX B HUX TPOIIECCOB B MPOTrpamMMe MO OMOJIOTHU YJIEICHO BHUMAHHUE MCIOJIB30BAHMIO MOJYyYEHHBIX 3HAHUNA B
MOBCETHEBHOM JKU3HU IS PEIICHMs] MPUKIAIHBIX 33/]a4, B TOM YHCIE: MPOQPWIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUIM
YeJIOBEKa, MEJIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHMS HSKOJOTMUYECKH I1eJ1IecCO00pa3HOro TMOBEACHUS B
OKpY>Karoliel NMpUpogHON cpejie, aHauu3a BIUSHUS XO3SIMCTBEHHOM JEATEIbHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHME BHUMAHHS K TPHUKIAAHOW HAMpaBIEHHOCTH ydeOHOro mpeamera «buonorus»
MPOJIUKTOBAHO HEOOXOJUMOCTbIO OO€CHeUYeHUs YCIOBUM JUIsi PEIICHUS OJHOW U3 aKTyallbHBIX 3a/lad MIKOJBHOIO



Ouosoruyeckoro o0pa3oBaHMsI, KOTOpasi MpeanonaraeT GOpMUPOBAHUE Y OOYUYAIOIMIMXCS CIOCOOHOCTH aIalTHPOBATHCS K
W3MEHECHUAM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero oOmiero oopa3oBaHus 3aHUMaeT BakHoe MecTo. OHa oOecreunBaeT GOPMUPOBAHUE Y
OoOydJaromuxcss NPEACTaBICHUM O HAy4YHOW KapTUHE MHpaA, PACIIUPAET W O0000IIaeT 3HAHMS O >KUBOM Mpupone, €€
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOM OPraHMU3AlMA W 3BOJIOIUAM, CO3MAET YCJIOBUS JIS: MO3HAHUS 3aKOHOB KHUBOH
npupoabl, dopMupoBaHus (YHKIIMOHAIILHOW TI'pPaMOTHOCTH, HABBIKOB 3J0pOBOr0 M 0Oe€30MacHoro ofpasza KU3HH,
AKOJIOTMYECKOT O MBIIIJICHHS, IEHHOCTHOI'O OTHOIIEHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHrne OMOIOTHUS UMEET TAKXKE JIJIST PEIICHUS BOCIIUTATENLHBIX W Pa3BUBAIONIUX 3a7a4 CPEAHETO OOIIETro
oOpa3zoBaHMs, coluanu3anu oOydaronuxcs. M3ydenue Ouonoruu obecrieuyrBaeT YCiIoOBUS g (OPMHPOBAHUS
WHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX W WH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKONW KYJIbTYphI, CIIOCOOCTBYET
HWHTETpaIuyd OMOJIOTMYECKUX 3HAHUHN C MPEACTABICHUAMH U3 JIPYTrUX YYeOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE TONOKEHHS O TMpeAHa3HAYEHUW YydeOHOro mnpeaMeTa «bHONOTHSI» COCTaBWIM OCHOBY JIJIS
oIpeJielIeHUs TI0JIX0/I0B K 0TOOPY U CTPYKTYPHPOBAHUIO €TI0 COASPIKaHUs, IMIPEACTABISHHOI0 B IPpOrpaMMe 1Mo OHUOJIOTHH.

Ot6op comepxanus ydeObHOro mpeaMera «buonorus» Ha 06a30BOM YpPOBHE OCYIICCTBIEH C  IO3UIMI
KYJbTYpPOCOOOPa3HOTO MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM OOyUYarOIIUECs JOJDKHBI OCBOUTH 3HAHUSI U YMEHUS, 3HAUMMBbIE
TU1s (popMUpOBaHUS OOIIIEH KyJIbTYphI, OIIPEICIIIONINE aJICKBaTHOE TIOBEJICHUE YeIOBEKa B OKPYKAIOIIEH IPUPOIHOM cperie,
BOCTpPEOOBaHHBIE B TTOBCETHEBHOM KU3HU U MPAKTUYECKON AesITeNbHOCTH. Oco00e MECTO B ATOM CHUCTeME 3HAHUN 3aHUMAIOT
AJIIEMEHTHI CONEPIKaHMs, KOTOPBIE CIyXaT OCHOBOW il (DOPMHUPOBAHMS TPEICTABICHUNA O COBPEMEHHOM €CTECTBEHHO -
HAyYHON KapTWHE MHpPAa W IIEHHOCTHBIX OPUEHTAlUSX JMYHOCTH, CIIOCOOCTBYIONIMX TYMaHU3AIMN OHOJOTHYECKOTO
oOpa3zoBaHus.

CTpyKTypupOoBaHUE COJIEpKaHHUSI Y4€OHOro MaTrephajia B NporpaMme IO OHOJIOTMH OCYILECTBICHO C YYETOM
MIPUOPUTETHOTO 3HAYCHMS 3HAHWHM 00 OTJIMYMTEIBHBIX OCOOCHHOCTSX >KMBOW MPUPOABI, O €€ YPOBHEBOW OpraHU3alluu U
HBOJIIONMH. B COOTBETCTBUU € 3TUM B CTPYKTYpe yudeOHOTO mpeameTa «bruoaorusy BBIICICHBI CISAYIONMNE COAEPKaTEIbHbIC
muHuu: «buonorus kak Hayka. Meroabsl HaydyHOro mo3HaHus», «KieTka kak Ouonormyeckas cucremay, «OpraHusm Kak
Omosornueckass cucrema», «CHcreMa M MHOrooOpasWe OpPraHMYECKOro MHpa», «ODBONIOIUS IKUBOU IPUPOILD,
«IKOCUCTEMBI U TIPUCYIIAE UM 3aKOHOMEPHOCTH.



Lenr m3yuenus ydeOHOro mpemmera «buomorusi» Ha 6a30BOM YpOBHE — OBIIaJIcHWE OOYUYAIOIIMMUCS 3HAHUSMH O
CTPYKTYPHO-()YHKIITMOHAJIBHON OpraHu3alliy >KUBBIX CHCTEM PA3HOI0 paHra W mpuoOpeTeHHe yMEHUN HCIMOJIb30BaTh ATH
3HAHUS JJI TPAMOTHBIX JICHCTBHUI B OTHOIIEHUH OOBEKTOB JKMBOU MPUPOJIBI U PEIICHUS Pa3IUYHbIX )KU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE 00€CIIEUMBACTCS PEIICHUEM
CIEAYIOUINX 3a/ay:

OCBOCHHE OOYYAIOIIUMUCS CHUCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOPUSIX, YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIO0TEe3aX, MpaBujax, CIyKaluxX OCHOBOU Il (POPMHUPOBAHUS TPENCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpPA, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOSHUU, MHOTOOOPAa3uu M OCOOCHHOCTSX JKMBBIX CHUCTEM PAa3HOTO YPOBHS OpPraHHU3aINH,
BBIJIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

dbopMupoBaHuE y OOYYAIONIMUXCS TMO3HABATEIBHBIX, WHTEUIEKTYaTbHBIX M TBOPUYECKHX CIIOCOOHOCTEW B MpoIecce
aHaJM3a JaHHBIX O MYTSIX Pa3BUTHA B OMOJOTUM HAYYHBIX B3TJISAJIOB, UJICH U MOJAX0JI0B K M3YYEHHUIO KUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHu3aIluu;

CTAHOBJICHHE y OOyYarommxcs OOIeH KyIbTypbl, (YHKIMOHAJIBHOM T'PAMOTHOCTH, Pa3BUTHE YMEHHUN OOBICHATH U
OLICHUBATh SBJICHUS OKPYXKAIOIIEr0 MHpa *KHWBOM MPUPOAbI HA OCHOBAHWHU 3HAHWUM M OIBITA, MOJYYEHHBIX MPU U3YYECHUU
ouojoruu;

dbopMupoBaHue y oOyJaromuxcs YMEHHH WIUIIOCTPUPOBATh 3HAYCHUE OMOJOTHYECKUX 3HAHWUKW B TPAKTHYECKOM
NeSATeIbHOCTH YeJIOBeKa, Pa3BUTUHM COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHUNA U arpoOMOTEXHOJIOTHIA;

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJTOBEKOM >KUBOW MPHUPOJILI, HEOOXOIUMOCTH OEpEKHOTO
OTHOIIEHHUS K HEH, COOIIOICHUS ATHUECKUX HOPM MPH IMPOBEIACHUN OMOJIOTMUECKUX UCCIICTOBAHUIT;

OCO3HAHUE IIEHHOCTU OMOJIOTUYECKUX 3HAHUU JJIs TOBBIIICHUS! YPOBHS YKOJIOTUUECKON KYJIbTYpPhI, 111 (HOPMUPOBAHUS
Hay4HOTO MUPOBO33PEHUS;

NPUMEHECHUE NPHOOPETEHHBIX 3HAHWW W YMEHHMM B TIOBCEJHEBHOW KW3HM JUIA OIEHKH IIOCJIEJICTBUN CBOeH
NESATETHPHOCTA IO OTHOIIEHWIO K OKPYXKAIoIeH cpene, COOCTBEHHOMY 370pOBBIO, OOOCHOBAaHHE W COOJIIOJICHHE MeEp
npoPUIaKTUKHU 3a00JIEBaHUMH.

B cucreme cpennero o6mero obpasoBanus «buosorus», uzydaecmas Ha 0a30BOM YpPOBHE, SIBJSICTCS 00s3aTEIIbHBIM
y4e€OHBIM MPEIMETOM, BXOASIIUM B COCTaB IIPeAMETHOM 00sacT «EcTecTBEHHO-HAYUHBIE MPEIMETHDY.

Jlnst u3yuenus Ouosioruu Ha 6a30BOM ypOBHE CpellHEro o01iero odpa3zoBanus oTBoautcs 68 dacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B HeIeIIO).



COIAEPKAHUE OBYUEHUA

10 KUIIACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMHM, TEXHUYECKMUMHM U JIPYTMMH €CTECTBEHHBIMU HayKaMH,
¢unocodueii, 3TUKOMN, 3cTeTUKON U mpaBoM. Ponb Omonoruu B (OPpMUPOBAHMU COBPEMEHHOM HAy4YHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKHUX HAYK.

Meronpl TO3HAHUS JKWBOW MPHUPOABI (HAONIOACHWE, DSKCICPHUMEHT, OINHCAHHWE, W3MEpeHHe, Kiaccudukams,
MOJICIMPOBAHUE, CTATUCTUUYECKasT 00padOTKA JTaHHBIX ).

JdemoHncTpanum:

[Toprpetsr: Y. lapBun, I'. Menaens, H. K. Konbnos, [x. Yorcon u ®@. Kpuk.

Tabmuipl 1 cxeMbl: «MeToIbI TTO3HAHUS KUBOU IPUPOIBI».

JlabopaTopHbie ¥ MPpaKTH4YeCKUE PadoOThI:

[Ipaktnueckas padora Ne 1. «cnonb30BaHue pa3IMUHbIX METOAOB MPU U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U UX OPraHU3ALMS.

Kusbie cuctembl (OMOCHUCTEMBI) KakK MpeaMeT Hu3ydeHus Ouosiorud. OTIMYue >KMBBIX CHUCTEM OT HEOPraHHYeCKOM
MPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OMOCHCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN, TKAHEBBIMH,
OpPraHU3MEHHBIH, MOIMYJISIIIUOHHO-BUIOBOM, 9KOCUCTEMHbIN (OMOreOleHOTHYECKUI), OMoChEepHBI.

JdemoHncTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «Y POBHU OPTaHU3AINH KHUBOU MPUPOJIHD.

O6opynoBanue: moaens MmoJekyisl JIHK.

Tema 3. XumMmnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJICTKU. XUMHUUECKHE DJIEMEHTBI: MaKpOAJIEMEHThI, MUKpOdJieMeHThl. Boma u MuHeEpasibHbIC
BEIIECTBA.



@DYHKIIMYU BOJIBI U MUHEPAJIbHBIX BELIECTB B KieTke. [logaep:kanue ocmoTuueckoro danaHca.

benku. CoctaB u crpoeHue Oe€nKoB. AMHHOKHCIOTBI — MOHOMeEpbl OenkoB. He3ameHuMble M 3aMEHUMBIE
AMUHOKHCIIOTbI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYpbl O€JIKOBOM MOJEKYIbI (IEPBUYHAS, BTOPUUHAs, TPETUUHAS U
YeTBEpTUYHAs CTPYKTYypa). XUMUYECKHE CBOICTBA OenkoB. buosiornueckue GpyHKIUNA OEIKOB.

depMeHTHl — Onosornueckue kartanu3aTopbel. CTpoeHue depMeHTa: aKTUBHBIA IEHTpP, cyOcTpaTHas CHEU(UIHOCTD.
KodepmenTsl. Buramunbl. OTinnunst epMEHTOB OT HEOPraHMUECKUX KaTalu3aTopoB.

VYrneBoasl: MOHOcaxapubl (TJIFOK03a, pudo03a U e30Kcupru003a), qucaxapuisl (caxaposa, JJaKTo3a) W MOIHCcaxapuabl
(kpaxmail, TTIMKOTeH, 1eJITI0J103a). buonornyeckue GyHKIIMN YTIIEBOIOB.

Jlununel: Tpurauuepuasl, Qochomunuael, crepounbl. ['mapodunsHO-THAPOGOOHBIE CcBOMCTBA. buomornuyeckue
¢byskuyn munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JUMHUI0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneoruas — MoHOMEpBI HYKIEHHOBBIX KUCIOT. CTpoenue u pynkiuu JJHK.
Crpoenue u pynkuuu PHK. Buast PHK. AT®: crpoenne u pyHKIuu.

HuTonorust — Hayka o kierke. Kiierounas Teopusi — npuMep B3auMOACUCTBUS MAeH M (DAKTOB B HayYHOM IO3HAHUHU.
Metobl U3ydeHUsl KIETKHU.

Krerka kak nenoctHas sxuBasi cuctema. OOIMe MPU3HAKU KJIETOK: 3aMKHYTas HapyxHas MemOpaHna, mojnekynsl JJHK
KaK F€éHeTHYECKHI armapar, CUCTeMa CHHTe3a OeKa.

Tunbl KHnETok: »ykKapuoTHueckas M mpokapuoTuueckas. OCOOCHHOCTH CTPOEHMSI MPOKAPUOTUYECKOM KIIETKH.
Knerounast crenka Oakrepuii. CTpoeHHE 3yKapuOTHYECKOM KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENBHOH, XUBOTHOM H
rpUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKANUKC, ux pyHkuuu. [Inazmatuueckas memOpana, e€
cBorictBa U QyHkiuu. lluromnasma u e€ opranomasl. OgHomeMOpannbie opraHouasl kietku: OIIC, anmapat I'ombmxw,
I30cOoMBI. [10oyaBTOHOMHBIE OPraHOW/BI KJIETKU: MUTOXOHJPHUH, IIacTUbL. [IporcxokIeHrne MUTOXOHIAPUM U IIACTHI.
Bunel mactun. HememOpaHHbBIE OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUOJIM, PECHUYKH, KIYTHKH.
OyHKIMY OPraHOMA0B KIETKU. BrirroueHus.

Snpo — perynsaTopHbli HeHTp kieTku. CTpoeHue sapa: siaepHas 000JiouKa, KapuoIula3Ma, XpPOMAaTHH, SAPBIIIKO.
XpOMOCOMBI.



TpaHcnopT BEIIECTB B KIETKE.

JdemoHncTpanum:

[Toprpersl: A. Jleenryk, P. I'yk, T. IlIBann, M. IIneitnen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P.
®pankauH, K. M. bap.

Huarpammbel:  «PacripeneneHne XUMHYECKMX DJJIEMEHTOB B HEXHMBOM Ipupoae», «PacmpeneneHne XUMHYECKHX
AJIEMEHTOB B KUBOU MPUPOAEN.

Tabmuubr u cxembl: «llepuoanueckas TabiuIa XUMUYECKHX AJIEMEHTOB», «CTpoeHHEe MOJEKYINbl BOAb, «buocunTes
oenkay», «CtpoeHue Monekyisl O6enka», «Ctpoenue gpepmentay, «Hykmennosbie kucnotsl. JJHK», «Ctpoenne monexysbt
AT®», «CtpoeHune 3yKapHOTHUECKON KIETKH», «CTpPOEHHE MKUBOTHOM KIETKH», «CTpOEHUE pACTUTEIIbHOW KIIETKH»,
«CTpoeHune NpoKapuoOTUIECKON KIETKN», «CTpOEHUE sApa KIETKN», «Y TIEBOABD, «JIMIuabD).

O0opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHME ISl MPOBEACHUS HAONIOJECHUMN, U3MEPEHUM, 3KCIEPUMEHTOB,
MUKpPONPENapaThl pACTUTENbHBIX, )KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlabGopaTopHbie ¥ MPpaKTH4YeCKUe PadoOThI:

JlaGopatopnast pabora Ne 1. «l3yueHue kaTanuTUUECKOW AaKTUBHOCTH (PEpMEHTOB (Ha MpUMEpe amuiasbl WA
KaTaJjia3bl)».

Jlabopatopnas padora Ne 2. «3yueHue CTpOeHHUS KIIETOK PACTCHHH, )KUBOTHBIX M OaKTepui MOJI MUKPOCKOIIOM Ha
TOTOBBIX MUKPOITPENApaTax U UX OMHUCAHUEY.

Tema 4. Z/KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelecTB, WM METa00IM3M. ACCUMUIISIITNS (TUTACTUYECKH OOMEH) M TUCCUMIUIALNS (SHEPTeTUYECKU OOMEH) —
JIBE CTOPOHBI €IMHOTO Mpolecca MeTadbosau3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUU B MOHUMAHUU METa00IU3MA.

Tunbr oOmeHa BemiecTB: aBTOTpPO(dHBIN U rereporpodubiii. Poiab gepmeHTOB B 0OMEHE BEIIECTB U MPEBpAIICHUU
DHEPIUU B KIIETKE.

®dotocunte3. CeroBas u TeMHoBas (a3pl (orocuHTe3a. Peakuum dotocunTeza. IhPpexkTuBHOCTH (POTOCHUHTE3A.
3HaueHre QoTocHHTE3a JJI1 KU3HU Ha 3emiie. BiausHue ycnoBuil cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €ro
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOoCuHTE3. XEeMOCUHTE3UpYIoIIUe OaKkTepun. 3HAYEHUE XEMOCUHTE3a JUIsl )KM3HU Ha 3eMJe.



DHepreTHuecKuii 0OMEH B KJIeTKe. Paciiersienne BenecTB, BbIACICHUE U AKKYMYJIUPOBAHUE SHEPTUH B KJIIETKE. DTaIbl
sHepreTuyeckoro odOmeHa. ['nmukonus. bpoxenue u ero Buabl. KucioponHoe OKHCIEHHE, WM KJIETOUYHOE JbIXaHUE.
OxucnutenbHoe hochoprinpoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Peakuu matpuunoro cunrtesa. I'enernyeckas nungopmanus u JJHK. Peanuzanus renetnyeckoit nHGOpMAaIK B KIIETKE.
['enetnueckuit ko u ero cBoiictBa. Tpanckpumnmms — matpuunblii cuate3 PHK. Tpancnsnus — OnocuHTe3 Oenka. ITarbl
Tpancsinuu. KogupoBanue aMuHoKucao0T. Poibs pubocom B OnocuHTE3e O€Ka.

Hexnerounsie popmsl xu3au — Bupychl. Uctopust otkpsitust Bupycos (. Y. BanoBckuit). OcoO€HHOCTH CTPOCHUS U
KU3HEHHOTO IHMKJIa BUpycoB. baktepuodaru. bone3nu pactenuii, >KMBOTHBIX M YeJIOBEKa, BhI3bIBAEMbIC BUpycamu. Bupyc

ummyHoneunura uenoBeka (BUY) — Bo3Oymurens CIIW/a. OOpartHas TpaHCKpUIILMS, peBepTa3a U HHTErpasa.
[TpodunakTrka pacmpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHU.
JdemoHncTpanum:

[Toprpersr: H. K. Konsuos, 1. Y. BanoBckui, K. A. Tumupsses.

Tabmuibl U cxeMbl: « Tunbel nutanus», «Metadomu3m», «MUTOXOHIPUD», « IHEPreTUUECKUl 00MEHy, «XJI0pOoIIacT,
«®otocunredn, «Ctpoenue [IHK», «Crtpoenme m ¢yHkimonupoBanue reHay, «Cunte3 Oenka», «['eHeTHUecKuil Koy,
«Bupyce», «bakrepuodarm», «Ctpoenue u xxu3HeHHbld ki supyca CIIN/la, 6akrepuodaray, «Permmukanus JJHK».

Oo6opynoBanue: moaenu-ammmkanuu «Y noenue JIHK u tpanckpunius», «buocunres 6enka», «CTpoeHUE KIICTKHY,
Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTounplii 1IuKII, WM KU3HEHHBIA UK KieTku. MHTepdaza m muto3. [lpomecce, mporekaroniue B uWHTEpdase.
Pennmukanus — peakuusa matpuyHoro cuntesza JJTHK. Crpoenue xpoMocom. XpoMOCOMHBIN HAOOp — KaproTHIl. JurnnoniHbii
Y TaIUIOUIHBIA XPOMOCOMHBIE Ha0Opbl. XpoMatubl. LluTonornueckue OCHOBBI pa3MHOKEHUS U HHIUBUAYaIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue knerkn — muto3. Cragun muto3a. [Iponeccsl, nmpoucxoasnme Ha pasHbIX CTaAUSAX MHUTO3a. bHolorndeckuii
CMBICJI MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — aronTo3.



@opMbI pa3MHOXKEHHUS OPraHM3MoB: Oecrnojaoe W IMoJIoBoe. Buuabl 0ecrnonoro pa3MHOXKEHHUA: JI€JEHUE HAaJlBOE,
MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOOpa30oBaHUe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHHpPOBaHHE
OpPraHU3MOB, €TI0 3HAaYEHUE IS CEIEKLIUM.

[TonoBoe pa3sMHOXKEHHE, €0 OTJIMYUS OT OECIOI0rO.

Meiio3. Craguum wmeio3a. Ilpoueccel, mpoucxoisiue Ha cTagusx weinos3a. lloBeneHue xpoMocoM B MeHo3e.
Kpoccunrosep. bruosnornueckuii CMbICI U 3HAYCHUE MEi103a.

["ametorenes — mporecc 00pa3oBaHUsl MOJOBBIX KJETOK Y KUBOTHBIX. [lojoBBIE jKee3bl: CEMEHHUKH M SUYHUKH.
OOpa3oBaHWe M pPAa3BUTUE IOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30Mj, SHUEKIeTKa) — CHEepMaTOreHe3 U OBOICHES.
Oco0eHHOCTH CTpOEHUS SUILIEKIETOK U criepMaTo3ou10oB. OrmnonoTBopenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANIbHOE pa3BuUTHE (APMOpHOreHe3). ITanbl SMOPUOHATBHOTO
pa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX: APOOJIEHWE, TacTpylislus, opraHorenes. lloctaomOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUSI: MPAMOE, HEMpsAMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI,
CIOCOOHBIE BbI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 [IBETKOBOI'O PACTEHMS: CTPOEHUE CEMEHU, CTAIMH PAa3BUTHSI.

JdeMoHcTpanuu:

Tabmuiel 1 cxembl: «DOpPMBI pa3MHOKEHHUS OPTraHU3MOBY», «/[BOIHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX PACTCHHID,
«BereratuBHOE pa3MHOXXEHUE pacTeHui», «llenenue kietku Oakrtepuit», «CTpoeHHE NOJIOBBIX KJIETOk», «CTpoeHue
xpoMocoMbl, «Kierounei nmkim», «Pemmukamusa HK», «Mwutos», «Menos», «lIpamMoe u HenpsMoe pasBUTHE,
«["ameTorene3 y MIEKONUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaIMM OHTOTE€HE3A.

O6opynoBaHue: MHUKPOCKOTI, MHUKPOIIPENapaThbl «CriepMaro30u1bl MJIEKOITUTAIOLIET 0, «Slineknerka
MJIEKonATaromero», « Kapuoknaes B KJIeTkax KOpEIIKa JyKa», MarHUTHas MOZAENb-alIUIMKAUs «/[enenne KiIeTkn», Moaenb
JIHK, Mmozaens MetadazHoil XpoMOCOMBI.

JlabGopaTopHbie M MPpaKTH4YeCKUe PadoThI:

JIaGoparopnas padota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKa KOpPENIKa JJyKa Ha TOTOBBIX MUKpPOIIpEnaparaxy.

Jlabopartopnas padota Ne 4. «M3yueHnne CTpoeHUS TOJOBBIX KJIETOK HA TOTOBBIX MUKPOIPETIapaTax.

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPraHMU3MOB.



[Ipenmer u 3amaum reHeTuku. VcTopusi pa3BUTHUSA TE€HETUKU. Poib IIUTONOTMKM W AMOPHOJIOTUM B CTAHOBJICHUH
TeHeTHKU. BKIaj poccUiiCKUX W 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TCHETHKU. METOoNbl Te€HETHKU (TUOPHUIO0IOTHUYECKUH,
IUTOTCHETUYECKUH, MOJCKYISIpHO-TeHeTHYEeCKU). (OCHOBHBIC T'€HETHMUECKHME TMOHATHSA. [ eHeTHYeckas CHMBOJIMKA,
HCIIOJIb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIeIOBAaHUSI MPU3HAKOB, ycTaHoBiIeHHbIE ['. Menaenem. MonoruOpuaHoe ckpemuBaHue. 3aKoH
eAMHO-00pa3us THOPUIIOB MEPBOro MOKoJIeHHs. [IpaBuiio JTOMUHUpOBaHUSA. 3aKOH pacilenyeHus Npu3HakoB. [umoresa
YUCTOTHI raMeT. [10JIHOE ¥ HeMmoIHOE NOMUHUPOBAHHUE.

JluruOpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHUMOrO HACIEIOBaHMS MpU3HAKOB. [lUTOreHEeTHYeCKue OCHOBBI
JTUTHOPUIHOTO CKpEITMBaHUS. AHAIM3UPYIOIIEe CKpelnuBaHue. Vcnonap30BaHME aHAIM3UPYIOMIETO CKPEUIMBaHUS IS
OIpe/IeIIeHHs TEHOTHUIIa OCOOU.

CueruieHHOE HaclieloBaHMe Npu3HakoB. Pabora T. Moprana 1o CHEIUICHHOMY HaclieIoBaHHIO T'eHOB. Hapymienue
CUCIUICHUSI TE€HOB B PE3YJIbTAT€ KPOCCUHTOBEPA.

XpOMOCOMHAasl TEOpHUS HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

I'enetuka moja. XpPOMOCOMHOE OMNpeAeiCHHE I107da. AYTOCOMBI M TOJIOBBIE XpPOMOCOMBI. ['oMOoraMeTrHmie W
reTeporameTHble oprann3Mbl. HaciegoBanue nmpu3HaKkoB, CUETUIEHHBIX C MOJIOM.

N3MenunBoCcTh. BHabl W3MEHUYHMBOCTH: HEHACJICACTBEHHAs W HACJIEACTBEHHasA. PoJjib cpeabl B HEHACIEICTBEHHOU
W3MEHYMBOCTU. XapaKTepUCTHKAa MOAU(UKAIIMOHHON M3MEHYMBOCTH. BapualnnoHHbIi psii M BapuanMoHHas kpuas. Hopma
peakiuu npu3Haka. KonwdecTBeHHbIE M KAa4eCTBEHHBIC MPHU3HAKKM W WX HOpMa peaknuu. CBOHCTBA MOAM(PUKAIMOHHON
W3MEHYHBOCTH.

HacnencrBenHnas, miv reHOTUIIMYECKasi, U3MEHYNBOCTh. KoMOMHATHBHASI M3MEHYHMBOCTh. Melo03 U MOJIOBOM TpoIiecc —
OCHOBa KOMOWHATHBHON M3MEHUYMBOCTH. MyTanMoHHas W3MEHUYNBOCTh. Kitaccudukarys MyTauii: TeHHbIC, XPOMOCOMHEIE,
reHoMHble. YacTora M mpuuuHBl MyTamui. MyrareHHble (GakTOpbl. 3aKOH TOMOJIOTHYECKHX PSJJIOB B HAaCEACTBEHHOM
n3menunBocty H. M. BaBuiosa.

BuesnepHast HacCIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'eneruka yenoreka. Kapuorumn demnoBeka. OCHOBHBIE METOJIbI T€HETUKH YEJIOBEKAa: IeHEeaIOTMYeCKUi, OJM3HEIIOBBIM,
[UTOT€HETUYECKUH, OMOXUMUYECKUH, MOJIEKYIsipHO-TeHeTHYecKkuil. COBpeMEHHOE OMpe/ie/ieHHe TeHOTHUIA: TTOJIHOTEHOMHOE



CEKBEHHPOBAaHUE, TEHOTUIIMPOBAaHUE, B TOM yucie ¢ nomombio [II[P-ananu3a. HacneacTBeHHble 3a00JI€eBaHMS YEIOBEKA:
reHHble Oo0JIe3HH, OOJE3HM C HACJEICTBEHHOM MNpeapacnooKeHHOCTbIO, XPOMOCOMHBIE Oosie3HH. CoMaTHdecKue M|
reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpUHIMIBI 310pOBOTO 00pasza »KW3HH, TUATHOCTUKH, MPOPUIAKTUKA U
JICYCHHUsS] TEHETHYeCKHX Oosie3Hell. MeauKo-reHeTUUYeCKOoe KOHCYJIbTUPOBaHUE. 3HAUYECHHE MEAMIIMHCKOW TE€HETUKH B
MIPEIOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKA.

JdeMoHcTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBumnos.

TabGmuubl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 UTOT€HETHYEeCKask OCHOBa», «3aKOH PACHICTIIICHUS U €ro
UTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTBI Tamer», «JuruOpuaHoe ckpeniuBanuey», «llutonornyeckue OCHOBBI
JTUTUOPUAHOTO CKpeluBaHus», «Meito3y», «B3auMoaeicTBue allieNbHBIX TE€HOBY», «l'€HeTHYeCKUe KapThl PACTCHUH,
JKUBOTHBIX W 4eJNOBeKa», «l'eHeThka moyia», «3aKOHOMEPHOCTH HACIEHOBaHHUS, CLEIUICHHOrO ¢ monom», «KapuoTumbl
YeJIOBeKa U JKMBOTHBIX», «Buabl u3MeHunBoCcTH», «MoaudukaironHas U3MEHYUBOCThY, «HacnenoBanue pesyc-paxropay,
«"eneTuka rpynm KpoBu», «MyTalliOHHas ©3MEHYUBOCTb.

OGopynoBanue:  Mojenu-ammiukanun — «MoHOruOpumHOe — cKpemmBaHuey, «HemomHoe — TOMUHHMpPOBaHHUEY,
«urnbpunnoe ckpeuBanue», «llepekpéct xpomocom», MUKPOCKON U MHKporpenapar «lpo3zoduna» (Hopma, MyTauuu
(GhOpMBI KPBIITLEB U OKPACKHU Teja), repoapuii «I'opox moceBHO.

JlaGopaTopHblie 1 MPpaKTHYeCKUe PadOThI:

JIaGopatopHas padora Ne 5. «/3yueHue pe3ynbTaToOB MOHOTHOPUIHOTO U AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(UIIBI
Ha FOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopnas pabota Ne 6. «/3yuenne Moau(pUKAIIMOHHOW HM3MEHUYMBOCTH, MOCTPOEHUE BAPUAIMOHHOTO psAlla U
BApUALIMOHHON KPUBOI».

JlaGopatopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(Hibl Ha TOTOBBIX MUKPOIIPENapaTax.

[Tpaktuueckas pabota Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuiusi opranusmMoB. OCHOBbI OMOTEXHOJIOT UH.



Cenexkuus Kak Hayka M mpouecc. 3apOoKIeHHE cenekiuu nu noMectukanus. Yuyenue H. M. BaBuioBa o mentpax
IPOUCXOXKJIEHUSI 1 MHOro0oOpa3usi KyJIbTYPHBIX pacTeHHi. LIeHTpbl MpoucxoKaeHus TOMallHuX )XKUBOTHBIX. CopT, mopona,
LITaMM.

CoBpemMeHHbIE METO/IbI CeJIEKIIMU. MaccOBbI U MHIWBUIYAIbHBIA OTOOPHI B CEJIEKIIMN PACTEHUM U )KUBOTHBIX. OlLieHKa
sKcTephepa. bimskopoacTBeHHOE cKkpemrBaHue — MHOpuAWHT. Yucras muaus. CKkpenuBaHUE YUCTHIX JTUHUHN. ['eTeposuc,
wii THOpuaHas cuna. HepoacrBeHHoe ckpemmBaHue — ayTOpuauur. OtnanéHHas TrUOpuaM3anus M €€ yCIexwu.
HckyccTBEHHBIN MyTareHes U NoJly4eHUe OJIAIUIONI0B. JJOCTHIKEHUS CEeNEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacip Npou3BojACTBAa. ['eHHas uWHXKeHepus. OTanbl co3gaHuss pekomOuHanTHoW JIHK m
TPAHCT€HHBIX OpraHu3MoB. Kinerounas unHxeHepus. KineTouHnsle KynbTypbl. MHUKpPOKJIOHAIBHOE Pa3MHOKEHHE PACTECHH M.
KitonnpoBaHre BBICOKOIPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJIOITMYECKUE U 3THYECKUE rpodaembl. MO
— TEHETUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toprpersr: H. W. BaBuiios, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuiel u cxembl: kapTa «L{eHTpbl TPOUCXOXKIEHUS U MHOTO00pasusi KyJbTYPHBIX pacTeHui», «Ilopoasl qomamHux
XKUBOTHBIX», «CopTa KYJIbTYpHBIX pacTeHuit», «OtrnanéHHas rulOpuauzanus», «Pabotbl akagemuka M. @. MBanoBay,
«ITomumnongusy, «O0BEKTh OHMOTEXHONIOTHW», «KieTouHble KynbTypbl U KJIOHUpOBaHHE», «KOHCTpyHpoBaHUEe U MEpeHOC
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKA IUIOJIOB U KOPHEIJIOAOB IUKUX (OpM M KYyJIbTYpHBIX COPTOB pacTeHMid, repOapuii
«CenbCKOXO03SMICTBEHHBIE PACTEHUSY.

JlaGopaTopHble M IPAKTH4YECKUE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JIOCTH)KEHHUS CEJIEKIMH PACTEHHH M XKUBOTHBIX (HA CEJEKUHMOHHYIO CTaHLMIO,
IUIEMEHHYIO (epMy, COpPTOMCIIBITATENBHBIM Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a00OpaTOpUI0 arpoyHUBEPCUTETA WU
HAYYHOT'O LEHTPA)».

11 KVIACC



Tema 1. JBosroHOHHAsA OHOJIOTHS.

[IpennochuIKM BO3HMKHOBEHMS 3BOJIOLMOHHON TEOpUH. DBOJIIOIMOHHAS Teopus U €€ MecTo B Ouonoruu. BrnusHue
HBOJIIOLIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CBuzerenscTBa 3BOMIONMU. [laneoHTonornueckue: MocieqoBaTENbHOCTh MOSBICHUS BHUJIOB B MAJICOHTOJIOTUYECKON
JeTonucH, epexoansie Gopmel. bruoreorpadudeckre: cXoAcTBO U paznudue ¢ayH u (Gprop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOrUYECKHEe: CXOJICTBA U Pa3aIU4Msi SMOPUOHOB Pa3HbIX BUAOB MO3BOHOUYHBIX. CpaBHUTEIBHO-aHATOMHYECKHE:
TOMOJIOTUYHbBIE, aHAJIOTMYHBIE, PyIUMEHTApHBIE OPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHIU3MOB
HACJICZICTBEHHOCTH M OCHOBHBIX METAa00IMYECKUX ITYTEH Yy BCEX OpraHU3MOB.

OBomonmonHas teopust U. lapuna. [Ipennoceiky BOSHUKHOBEHUS JapBUHU3MA. J[BUKYIIME CHIIBI SBOJIOLUHA BHJIOB
no [lapBuny (M30BITOUHOE pPAa3MHOKEHHE TMPU OTPAHMUYEHHOCTH PECYPCOB, HEOMpeAeséHHAs W3MEHYMBOCTh, OOphOa 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternueckas Teopust 3Boonuu (CTI) 1 €€ OCHOBHBIE TTOJIOKEHHUS.

MukposBosmonus. [lomynsius kak eaMHUIA BUAA U SBOJIIOLUY.

JIBmoxymiye cuiibl ((pakTophl) 3BOJIOLMU BUIOB B MPUpPOAe. MyTallMOHHBIN Mpolecc 1 KOMOWHATUBHAS U3MEHUHUBOCTbD.
[TonynsiumoHHbIe BOJIHBI U Apeid renoB. N3omsius 1 Murpanmsi.

EctecTBenHBIN 0TOOP — HampaBIAIOMHKN (akTop IBOIOIKMN. DOPMBI €CTECTBEHHOT'0 OTOOpA.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ysbTar 3Bojtouuu. [IpuMepsl npucnocoOaeHuit y opraHu3MoB. ApomMopho3bl
Y UU0-aJanTaluu.

Bun u BunooOpazoBanne. Kputepuu Buga. OcHoBHBIE (OpMBI BUI000pa30BaHUs: reorpaduueckoe, 3KOJIOrHUecKOoe.

MakpoaBomtornusi. @opmel 3BoMIONUN: (DUNeTHYECKas, JUBEPreHTHAsl, KOHBEPTreHTHasl, napauienbHas. HeoopartumocTts
HBOJIFOLIH.

IIporcxoxieHre OT HeCTIEMAIM3UPOBAHHBIX NpeakoB. [Iporpeccupyromas criennanu3anys. AranTuBHas padanys.

JdemoHcTpanum:

[Toprpersr: K. JIunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBepI110B.



Tabmuubl U cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emiie», «3apoJbIIIM TO3BOHOUYHBIX KHUBOTHBIXY,
«Apxeonirepukc», «Popmbl 00prOBI 3a cymiecTBoBaHue», «EctecTBeHHBIH 0TOOpP», «MHOrOo00pasue COpToB pacTeHUII»,
«MHoroobpasue nopoj; XUBOTHBIX», «Ilomymsiiuny, «MyTaoHHass ©3MEHYUBOCTBY, «Apomopdo3b, «anoananranumny,
«O0mmas nerenepanus», «JBuxyiue cuiabl sBomonuny, «Kapra-cxema mapmpyra nyremiectsus Y. Jlapsunay, «bops0a 3a
cymiecTBoBanue», «lIpucmocobneHHocTh  opraHu3moBy», «['eorpaduueckoe BumooOpazoBaHHE», «IKOJIOTUUECKOE
BUJI000PA30BaAHUE).

OO6opymoBaHre: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMKA THIIAMH OKPACKH, HAa0Op IUIOIOB W CEMSH, KOJUICKITUS
«IIpumeps! 3aUTHBIX TPUCIIOCOOICHUI Y KUBOTHBIX», MOJIeTh «OCHOBHBIC HAMPABICHUS BOJIIONHUIY, 00bEMHAS MOJIEITH
«CTpoeHHE TOJTOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpadguueckas kapra mMupa, KouieKus «DopMbl COXpPaHHOCTH MCKOMAEMBIX KUBOTHBIX M PACTECHUN», MOACIH
amumkanusa  «llepekpéct  xpomocom», BiaxHble Ipenaparsl  «Pa3BUTHE HACEKOMOro», «Pa3BUTHE JIATYLIKN,
MUKponpemnapat «/lpo3oduiia» (Hopma, MyTauuu GOpMbl KPbUIHEB U OKPACKH TEIA).

JlabopaTropHble 1 MpaKTHYecKUe padoThbl:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUAOB M0 MOP(POIOTHUIECKOMY KPUTEPUIOY.

Jlaboparopnas pabota Ne 2. «Onucanue npucrnoco0JICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. BoO3HUKHOBEeHME U Pa3BUTHE KU3HHU HA 3em.ie.

JloHay4dHbI€ MPEACTABICHUS O 3apOKIECHUH KU3HU. HayduHble TUmoTe3bl BOSHUKHOBEHUS KU3HU Ha 3eMJie: aOuoreHes u
MaHCTIEPMUSl.  XUMHYecKass dJBoOJonMs. AOHWOTeHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3  HEOPTraHUYECKUX.
DKCHEpUMEHTAILHOE MOATBEPKICHUE XUMHUYECKON SBOMIONMU. HavanbHbIe dTanbl OMOJOTHYECKON 3BOJOIMU. [ mmoresa
PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIECTKH. [lepBble KJIETKM M HUX DBOJIOLHUS.
@ OpMUPOBAHUE OCHOBHBIX IPYIII dKUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuonam. Karapxeil. Apxelickas u nmporepo3oiickas 3psel. [laneo3oiickas spa u
e€ mepHuoJIbl: KeMOPUICKHI, OPJOBUKCKUM, CUITYPUICKUM, T€BOHCKUM, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3so30iickas 3pa u €€ NepUOabl: TPHACOBBIN, FOPCKHUM, METOBOU.

Kalino3oiickas spa u €€ nepuojspl: najJeoreHOBbIA, HEOT€HOBBIN, aHTPOITOI'€H OBBIN.



XapakTepuCTUKA KJIMMaTa U TEOJIOTMYECKUX MponeccoB. OCHOBHBIE ATaIlbl IBOMIOLUHM PACTUTEIIBHOTO U KMBOTHOTO
Mupa. Apomopho3bl y pacTeHu# U )KUBOTHBIX. [0sIBIIeHHE, paciiBET U BEIMUPAHKE TPYIII KUBBIX OPTraHU3MOB.

Cucrema opraHn4ecKoro Mupa Kak OTpakeHHue 3BOIMoIMU. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIBI OPTAaHU3MOB.

DBOJIIOLMS YEJIOBEKA. AHTPOMOJIOTMS Kak Hayka. Pa3BUTHE MpPEACTaBICHUN O MPOUCXOKICHUM YeslOBeKa. MeTojbl
U3y4eHUs aHTponoreHe3a. CXoACTBa U Pa3InyUs YEIOBEKA U )KUBOTHBIX. CUCTEMATHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxyiue cuibl ((pakTopsl) anTponoreneza. HacnenctseHHas U3MEHYMBOCTD M €CTECTBEHHBIM 0TO0p. OOIIeCTBEHHBIN
00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYAa, MBIIUJICHUE, PEYb.

OcCHOBHBIE CTaJAMM W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek yMmenblid, UenoBeKk NpAMOXOIAIINN,
UenoBek HeaHJepTalbekuii, YenoBek pasymHblil. HaxoAku HCKONaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHUS, 0O0JacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIH.

Yenoseueckue pacbl. OcHOBHblIE OoOJbIlIME€ packl: €BpoleoujHas (eBpasuiickas), HErpO-aBCTpPaJOUIHAs
(3xBaTOpUanbHas), MOHIOJOMAHAS (a3MaTCKO-aMEpHUKaHCKast). YepThl IPUCIOCOOIEHHOCTH MPEACTABUTENECH YEI0BEUECKUX
pac K yCIOBHMSM CylIEeCTBOBaHUA. ENMHCTBO uenoBeyeckux pac. Kpuruka pacusma.

JdemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. [lactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabmumet 1 cxembl: «Bo3uukHOBeHne CoJHEUHON cucTeMbl», «Pa3BuTue opranuueckoro mupa», «Pacturenbhas
KJIeTKay, «KuBoTHas knetka», «lIpokapuornueckas kinetka», « COBpEMEHHAsi CUCTEMA OPraHUYECKOro Mupay», «CpaBHEHHE
AHATOMHUYECKHUX YepPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPpa3HbIX 00€3bsiH», «OCHOBHBIE MECTA MaJ€OH TOJIOTHYECKIX HaXOA0K
MPEKOB COBPEMEHHOIO 4eNoBeKa», «JpeBHeumue moam», «peBHue moan», «llepBble COBpEMEHHBIE JIIOAWY,
«YenoBeueckue pachl».

Ob6opynoBanue: Mymsixu «lIpoucxoxaenne dyenoBeka» (OIOCTHI aBCTPAJIONHUTEKa, MUTEKAHTPOIA, HEaHJepTaiblia,
KPOMaHbOHIIA), CJIENKHA WA U300paKeHHSI KAMEHHBIX OPYIHUM MEPBOOBITHOTIO YeloBeKa (KaMHH -4OIIIEephl, pyOusa, ckpebiia),
reOXpPOHOJIOrHYecKas Tadymua, KomeKus «DopMbl COXpaHHOCTH MCKOIIAEMBbIX JKUBOTHBIX U PACTEHUID.

JlabGopaTopHbie ¥ MPpaKTH4YeCKUe padoThI:

[TpakTuueckas padora Ne 1. «/3ydeHne uckomaeMbIX OCTATKOB PACTEHUM U )KUBOTHBIX B KOJUICKITUSX.

DKCKypeust «DBOJIIOLMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WM KpaeBeaueCKUil My3eil).



Tema 3. OpranuzmMbl 4 OKpYysKaroiuasi cpeaa.

OKkoJyloruss Kak Hayka. 3ajadyd W pas3fesibl dKOJOTMH. MeToabl 3KOJIOTMYECKMX HCCIEJ0BAaHUN. ODKOJIOTMYECKOE
MHPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpeabl 00MTaHMS OPraHU3MOB: BOAHAS, HA3EMHO-BO3YIIIHASl, TOYBEHHAs, BHYTPUOPTraHU3MEHHAsI.

Oxomornyeckue  (akropel. Kmaccudukaruss  dkojgormdeckux — (aKTOpoB:  aOMOTHUECKHE, OWOTHYECKHEe U
aHTpornioreHHwle. [leficTBrue s3KoI0ornyeckux (PakTopoB Ha OPraHU3MBI.

AbGuotndeckue (akTopel: CBET, TeMmmeparypa, BiaxHocTb. Dortomepuoausm. IllpucnocobiieHuss OpraHu3MoB K
JecTBUIO a0MOTHYECKUX (pakTOopoB. bronoruueckne puTMbl.

buornueckue daxtopbl. Buibl 6MOTHYECKUX B3aMMOJICUCTBUN: KOHKYPEHIIUS, XUITHUYECTBO, CUMOUO3 U €T0 (POPMBI.
[lapasuTusm, koomepauus, MyTyaau3M, KOMMEHCaIM3M (KBAPTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHue OMOTHUYECKUX B3aUMOJCHCTBHH JIJIs CYIIECTBOBAHUS OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU monysiuud. OCHOBHBIE TOKAa3aTeIW MOMYJSALUN: YHCIEHHOCTb, IUIOTHOCTb,
POXIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTPALIMS. JJMHAMHUKA YHUCIEHHOCTH MOMYJISLHUHA U €€ Peryssiusl.

JdemoHncTpanum:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynwe, O. 'ekkensb.

Tabmuubr u cxembl: kapra «IlIpuponnsie 30HbI 3emim», «Cpenbl OOUTaHUST OPraHU3MOBY», «DOTONEPUOIUZIMY,
«JTonynsuumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTU NMONYIAUUN UHGY30puu-Tydenbku», «lluiesbie nenmy.

JlabopaTopHble U NIpaKkTHYeCKHue padoThI:

JlaGopatopras padota Ne 3. «Mopdosornueckne 0COOCHHOCTH PACTCHHUI M3 Pa3HbIX MECT OOUTAHMSI.

JlaGopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEycay.

[Tpaktuueckas padota Ne 2. «[1oacu€T MIOTHOCTH MOMYJISIIIUNA Pa3HBIX BUJIOB PACTEHUIN.

Tema 4. Coo0uiecTBa M IKOJIOrHYECKHE CHCTEMBbI.

Coo011ecTBO Oprannu3MoB — 6uoreH03. CTPYKTYpbl OMOIIEH03a: BUIOBasI, TPOCTPAHCTBEHHAsI, Tpoduueckas (muiieBas).
Bunbi-nomunantel. CB3u B OMOLIEHO3E.

Dkonoruueckue cucreMsl (3xocucremsl). [lonstue 00 3xocucreme u 6uoreorneHoze. OyHKIMOHAIBHBIE KOMIOHEHTHI
HKOCUCTEMBI: MPOYLIEHThI, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BelllecTB U MOTOK PHEPrUU B 3KocucteMe. Tpoduueckue



(nuieBble) YpoBHH 3KOocucTeMbl. [InmieBbie menu u cetd. OCHOBHBIE MOKAa3aTeIW 3KOCHCTEMBI: OMoMacca, MPOLYKIUS.
DKOJIOrMYecKrue MUpamMuabl: MPOAYKIUH, YUCICHHOCTH, OroMacchel. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTb, CaMOPETYJISLus,
pasButue. Cykieccus.

[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCHCTEMA XBOMHOTO WJIM IIUPOKOJIUCTBEHHOT O Jieca.

AHTpPONOTeHHbIE HKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHUCTEMBI. bronornueckoe U XO03SHUCTBEHHOE 3HAYEHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak paktop ycToiunBoctu s3kocucteM. CoxpaHeHne OMOIOrnYecKoro pazHooOpasus Ha 3emie.

Yuenne B. W. Bepuanckoro o 6uocepe. I'panuiipl, coctaB u cTpykrypa Ouocdepsl. JKruBoe BEIIECTBO U €r0 (GyHKIIHH.
OcobenHocTu 6uochepsl Kak rodanbHONU SKOCUCTEMBI. JIMHAMUYECKOe paBHOBECHE U 0OpaTHasi CBA3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHMOTC€OXMMUYECKHE IIMKIBI 3JIEMEHTOB (yrjepoaa, a3oTa). 30HAIBHOCTH OHOCheph.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiid. AHTPOIIOreHHbIE U3MEHEHUS B Onocdepe. ['1odabHbIe 3KOIOrHYeCKH € MPOOJIEMBI.

CocymiecTBoBaHME MPUPOABI U yenoBeyecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA YCTOMYMBOCTH OUOC(hEPHI.
OcHoOBa paloHaJIbHOIO YIpPaBJICHUS MPUPOJHBIMU pECypcaMH M UX HCIOJb30BaHHUE. JlOCTM)KEHHs OMOJIOTMH U OXpaHa
TIPUPO/IBL.

JdeMoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxembl: «llumesbie nenu», «buoleHo3: cocraB u cTpykTypay», «llpupoansie coobmiectBay, «llenu
NUTaHUD», «IKOJIOrHYecKas nupaMusia», «brocdepa u yenoBek», « IKOCHCTEMA IUPOKOJUCTBEHHOI'O JIECay, « IKOCUCTEMA
XBOWHOro jeca», «buoleHo3 Bomgoémay, «ArpoueHos», «lIpuMepHbie aHTPOINOTreHHbIE BO3ACHCTBUA Ha MPUPOAY»,
«Baxxnelne UCTOUHUKHU 3arps3HEHUS BO3JlyXa U TPYHTOBBIX Boa», «llouBa — BaxHeimas cocraBistomas 6uochepsi,
«®PakTopel nerpaganuu nouBy», «llapHuUKOBBIN >pdexT», «DakToppl paAMOaKTUBHOTO 3arps3HeHus Ouocdepnd», «OOmias
CTpyKTypa onocdepni», «PacnpocTpanenue xu3Hu B ouocdepe», «O30HOBBIN 3kpaH Onocheprr», «KpyroBopot yriepoaa B
ouocdepe», «KpyroBopoT a3ota B IpUpoae».

O6opynoBanue: Mojenb-anmIuKanus « Tunmuaasie OMOIeHO3bI», TepbOapuii «PacTuTenbHble cO00IIEeCTBaY, KOIICKIINH
«buouenos», «Bpenurenn Bax)HEHIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYpP», Tepdapuu U KOJUIEKIIMU PACTEHUN U KUBOTHBIX,



NpUHAAJIEKAIINE K Pa3HbIM SKOJIOIMYECKUM TpymnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit ®denepannn, n300paxeHus
OXPaHsAEMbIX BUJIOB PACTEHUU U KUBOTHBIX.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMLBI 110 BHUOJIOTMM HA BA30BOM VYPOBHE
CPEIHETI'O OBIIIET'O ObPA30OBAHMA

Cornacno ®I'OC COO, ycTraHaBnuBaIOTCS TPEOOBAHUS K pe3yJIbTaTaM OCBOEHHUS 00Y4YarOIMIMMUCS MPOTrpaMM CPEIHETO
o611ero 00pa3oBaHUs: IMUHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOEHUS IpeaMeTa «buosiorus» BBIAEHEHBI CIEAYIOMINE COCTABISIONIUE:
OCO3HaHME O0YYAIOIIMMUCS POCCUMCKON TPAKIAHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH
U CaMOOIIPE/ICNICHUI0, HAIMYKME MOTHUBALIUU K OOYy4EHHUIO OMOJIOTHH, LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHUMN
JUYHOCTH HA OCHOBE KJIFOUEBBIX I[EHHOCTEH U UCTOPUYECKUX TPATULIMKN Pa3BUTHS OUOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOYYArOMIMXCSI PYKOBOJACTBOBAThCS B CBOECH JCSATEIBHOCTH I[EHHOCTHO-CMBICIIOBEIMU  YCTaHOBKaMH,
MPUCYIIIUMHU CUCTEME OMOJIOTMYECKOI0 00pa30BaHMsl, HAIMYKE SKOJOTHUYECKOTO MPABOCO3HAHMUSI, CHIOCOOHOCTH CTaBUTH 1IN
Y CTPOUTH )KU3HEHHBIC ILIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOEHUs TpenMera «buosorus» AOCTUTalOTCS B €AMHCTBE Y4EOHOW M BOCMUTATEIHHOM
JEATEIbHOCTA B COOTBETCTBHUM C TPATUIMOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU M JTYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B OOIIECTBE MpPaBUJIAMU M HOPMAaMH MOBEJEHHUSI M CIOCOOCTBYIOT IMpolieccam
CaMONO3HAHUSI, CAMOBOCIIUTAHUSA U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3WLIMHU JUYHOCTH, MMATPUOTU3MA, YBAKEHUSA K
3aKOHY W TPaBOMOPSAKY, YEIOBEKY TpyJda W CTapIIeMy IOKOJCHHIO, B3aMMHOTO YBaKCHHS, OCpEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJIEINIO U TPAJULMAM MHOTOHAMOHAIBLHOrO Hapoaa Poccuiickon denepannu, TPUPOJIE U OKPYKAIOIIEH
cpere.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUSI Y4eOHOro mpeamera «bruosorus» JoMKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh
0oOydJaromuxcs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEM TO3WIMEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIINI, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUW, COOTBETCTBYIOIIMX TPATULIMOHHBIM I[EHHOCTAM POCCHUMCKOIO
OOIIIeCTBa, PACIIMPEHUE >KU3HEHHOrO OIbITa W OMNbITa JACSITEIbHOCTU B MPOIECCE peav3alldd OCHOBHBIX HaIpaBJICHUM
BOCIIMTATEJIbHOW JAEATEIIbHOCTH, B TOM YHUCJIE B YaCTH:



1) rpa;kIaHCKOro BOCIIUTAHNS

c(hOpPMUPOBAHHOCTh TPAXKJIAHCKOW TO3UIIMU OOYYaroIIerocs KaK aKTUBHOTO M OTBETCTBEHHOTO YJieHa POCCHMCKOTO
oO11ecTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaKEHHUE 3aKOHA U MPABOMOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIILHOCTH TMPU CO3JaHUU Y4YEOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX H
MO3HABATEIbHBIX 33/1a4, BHIMOJTHEHUU OMOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENesATh COOCTBEHHYIO TIO3HITUIO TTO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYHUTHIBATHh B CBOHMX JCUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIOJICH C Pa3HBIMH
yOeXKACHUSIMU, KYITbTYPHBIMU IIEHHOCTSIMHU U COLIUATILHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHMYECTBY B TIPOIIECCE COBMECTHOTO BBHINOJIHEHUS Y4YEOHBIX, [I03HABATEJIbHBIX U
UCCIIeIOBATENbCKUX 3aJlad, YBXKHUTEJIBHOIO OTHOIIECHHUS K MHEHHMIO OMNIMOHEHTOB MPU OOCYXKICHUH CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOT0 COJIEP KAHMS;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKON NESITEIHbHOCTH;

2) NIaTPUOTHYECKOr 0 BOCTINTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW HACHTUYHOCTH, MaTPUOTHU3MA, YBAXKEHUSI K CBOEMY HapoOjy, YyBCTBa
OTBETCTBEHHOCTH Iiepell PoauHON, ropaocTu 3a CBOM Kpau, CBOXO POJnHY, CBOM SI3BIK U KYJIbTYPY, IIPOLLIOE U HACTOAIIECE
MHOT'OHAI[MOHAIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAUI0O U MaMsITHUKAM HPUPOAbL, JOCTHXKEeHUusM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBIIEHWE M PAa3BUTHE OMOJIOTMHU, NMOHUMAHUS 3HAYCHUS
OHMOJIOrMY B TO3HAHUU 3aKOHOB IPUPOJBL, B )KU3HHU YEJIOBEKA U COBPEMEHHOI0 OOIIECTBA;

uzeitHas yoexx1IEHHOCTh, TOTOBHOCTD K CITYKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUMCKOT0 HAPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHS;



CIIOCOOHOCTh OLIEHMBATh CUTYAllMIO M MPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOCHUE YCTOMYMBOrO OYIYILETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMUTENSIM, CO3JAHHI0 CEMbU HAa OCHOBE OCO3HAHHOIO MPUHATHS LIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYHa,
OOIIIECTBEHHBIX OTHOIIICHUIT;

MOHUMaHUE YMOLIMOHATILHOTO BO3ICUCTBHS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPaKEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJIEHUE MTPOSBIIATh KAUeCTBA TBOPUECKOM JIMUHOCTH;

5) puzn4yeckoro BocnuTanusi, OpMHUPOBAHNS KYJIbTYPHI 310POBbS H IMOLMOHAJIBHOI0 0JI1Ar ONIOJTYYHS:

MMOHMMAaHUE U pean3alius 310pOBOro U 0€30macHoOro odpasa >KU3HU (310pOBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX
IpaBWJI U HOPM, COaJaHCUPOBAHHBIA DPEKUM 3aHATUUA U OTIbIXa, pEryispHas (QU3NyecKkas AaKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U ICUXUYECKOMY 3/I0POBbIO;

NOHMMaHUE LIEHHOCTU TPaBWJ HMHAUBUAYATBHOTO M KOJUIEKTUBHOIO O€30MAaCHOIO0 TOBEACHUS B CUTYalMsX,
YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIOAEH;

OCO3HAHME MOCIEICTBUI U HENPUSTHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0JIs, HAPKOTUKOB, KypeHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE EHHOCTH MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOM JIEATEILHOCTHM TEXHOJOIMYECKOW M  COLMAIbHOM HAmNpaBIEHHOCTH, CIOCOOHOCTH
WHULAAPOBATh, INIAHUPOBATH U CAMOCTOSITEJIBHO BBINOJHATD TAKYIO JIEATEIbHOCTD;

UHTEpEC K Pa3IUyHbIM cepam NpodecCHOHATbHON NesTeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayiei
npo(hecCuH U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI,

TOTOBHOCTb M CLIOCOOHOCTB K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUSA

AKOJIOTMYECKH 1€1€C000pa3HOe OTHOILIEHUE K MPUPOE KaK HCTOUHHKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;



MOBBILICHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYphl: NMPUOOPETEHHE ONBITA IUIAHUPOBAHUS ITOCTYNKOB W OLEHKH HX
BO3MOXKHBIX TIOCJIEACTBUM IS OKPYXKAIOLIEU CPEbI;

OCO3HaHUE II00aIbHOT0 XapaKkTepa SKOJIOTHYECKUX MPOOJIEM U MyTel UX peleHMs;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble MPU M3YYEHUH OMOJIOTMM 3HAHMUS U YMEHHS TMpU pEUIeHUH MpoliieM,
CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJONOIb30BAaHUEM (COOJIO/IEHUE TPaBUJ MOBEIEHUS B IMPHUPOJE, HAMPABJICHHBIX Ha
COXpaHEHHE PABHOBECHSI B IKOCHCTEMAaX, OXpaHy BHUJIOB, SKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUATUE ACUCTBUM, MNPUHOCAIIUX BPEX OKPYKAIOLIEH IPUPOJHOM Cpele, YMEHWE IPOTHO3UPOBATH
HEOJIaronpusATHBIE SKOJIOTMYECKUE TOCTIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBpaIaTh UX;

HaJIU4YUE PA3BUTOrO SKOJOTMYECKOIO MBIIIEHUS, DKOJIOTHUYECKONW KYJIbTYpPbI, OMNBITA AEATEIBHOCTH 3KOJIOTMYECKON
HAIlpaBJICHHOCTH, YMEHMS PYKOBOACTBOBATHCA HMMH B II03HABATEIBHOW, KOMMYHHMKAaTHBHOW M COLMAJIBHOM IPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOU IEATEIBHOCTH KOJIOIMYECKOW HAIIPABICHHOCTH;

8) ueHHOCTH HAYYHOI O MO3HAHMS:

c(OpMHUPOBAHHOCT MUPOBO33PEHHUSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOMN
IPAaKTUKH, OCHOBAHHOT'O HA TUAJIOTe KYJIbTYp, CIOCOOCTBYIOILIEI'0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMTATENBCKOM KYJIBTYPhI KaK CPEJICTBA B3aUMOAECHCTBHS MEXKIY JIOIbMU U O3HAHUS
MHUPA;

NOHMMaHue crneuu@uKku OHOJOTMU Kak HayKu, OCO3HaHUsi €€ poJidi B (POPMUPOBAHUM PAIMOHAIBHOIO HAYYHOT'O
MBILUICHUS, CO3/1aHUU LETOCTHOTO MPEACTABICHUS 00 OKPYXAIOLIeM MUPE KaKk O €AMHCTBE MPUPOAbI, YeTIOBEKa U 001 eCTBa,
B [TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW U PELICHUH MPOOJIEM COXPAaHEHUS IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJOTMH [IJII COBPEMEHHOM IMBUIIM3ALUU: OOECIEUEHHs HOBOTO YPOBHS Pa3BUTHS
MEIULMHBI, CO3IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUIA, CIIOCOOHBIX PElIaTh PECYPCHBIE MTPOOIEMBI Pa3BUTHUS YEIOBEUYECTBA,
NOHUCKAa IyTeH BBIXOJAa U3 IJI0OAJBHBIX 3KOJOTMYECKMX MpoOjIeM M oOecreueHus mepexofa K yCTOHYMBOMY pa3BUTHIO,
palMOHATILHOMY HUCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTMYECKUX 3HAHUU B IIEJIAX MOBBILIEHUS OOLIEH KYJIbTYpPbl, €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTu (YHKIIMOHATBHONU TPAMOTHOCTH O0y4aromuxcs, GopMupyeMon npu nu3ydeHun
ouojoruu;



MMOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HAHUS JJIs aHaJM3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUPA U MPOUCXOISAIINX B HEM N3MEHEHUM, YMEHUE
nenatb 000CHOBAaHHBIC 3aKITIOYCHHUSI HA OCHOBE HAYUHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX C IIEJIBI0 TTOJYYEHHS TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTh CaMOCTOSITENILHO MCTOIb30BaTh OMOJIOTUYECKHUE 3HAHUS JJI PEIICHUs TPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaLUIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISATh IPOEKTHYHO M HCCIEA0BATEIBCKYIO
JEATENbHOCTh UHIWBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPA30BaHUIO U CaMOOOpPA30BAHMIO, K AKTUBHOMY IMOJTYYEHHUIO HOBBIX
3HAHHUH 110 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH TIOTPEOHOCTSIMH.

METAIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHUS Y4EOHOTro mpeaMera «buonorusy» BKIOYAIOT: 3HaYUMble 111 ()OPMHUPOBAHUS
MHUPOBO33pPEHUSI  00y4arolMXcs MEXKAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAYYHbIE TOHATHUS, OTpaKarolIue
LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U cHEU(UKY METOJOB MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,
DHEprusl, sIBJICHUE, IIPOLECC, CUCTEMA, HaYUHbII (aKT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS], UCCIIE0OBAHNUE,
HAOMIOIeHNe, M3MEpEeHue, OJKCIEPUMEHT W JpYyrux), YHUBEpcajbHble YydeOHbIe JeHCTBUS  (TIO3HABATEIbHbBIE,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), oOecreunBaromue (opMupoBaHue (YHKIHMOHAIBHOM TI'PaMOTHOCTH M COLMAJIbHOM
KOMIETEHIIMM  OOy4arolmuxcs, CIOCOOHOCTh  OOYYaroIIMXCS ~ MCIOJIb30BATh  OCBOEHHBIE — MEXIMCLUUIUIMHAPHBIE,
MUPOBO33PEHYECKIE 3HAHUSI U YHUBEPCAIbHbBIC YUeOHbIe IEHCTBHUS B TO3HABATEIHLHON U COLMATBHOMN MPAKTUKE.

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHUSI IPOrPaMMBbI CPEIHET0 00I11ero 00pa30BaHus JOJKHBI OTPaXXKaTh:

OBiageHne yHUBepCaIbHbIMU YUeOHBIMH NIO3HABATEIbHBIMHU 1eHCTBUSIMH:

1) 6a30BbIe JOrM4YecKHe IeliCTBHS:

CaMOCTOATENIBHO (POPMYIMPOBATh U AKTYaIU3UPOBATh MPOOIEMY, pACCMaTPUBATh €€ BCECTOPOHHE;



WCIIOJIb30BaTh TMPH OCBOCHUM 3HAHWUK MPUEMBI JIOTMYECKOTO MBINUICHUS (aHaM3a, CHHTE3a, CpPaBHCHWSI,
Kiaccuukam, 0000IIeHHs), PaCKPbIBaTh CMBICI OHOJIOTMYECKUX TOHSTHH (BBIIETATh HMX XapaKTEepHbIE NPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMHU MOHSATUIMH);

ONPEACIATh IICIM JCIATCIBHOCTH, 3aJaBas TapamMeTpbl W KPUTEPHH X JOCTHKEHHUS, COOTHOCHUTH PEe3YJIbTaThl
JeSITeTbHOCTHU C TTOCTABJICHHBIMH IIEJISIMH;

UCTIOJIH30BaTh OMOIOTUYECKUE TIOHATHUS AJIs1 OOBSICHEHUS (PAKTOB W SIBIICHUH )KMBOW TIPUPOJIBL;

CTPOUThH JIOTUYECKHUE PACCYXKICHHS (WHIYKTHBHBIC, ICIYKTUBHBIC, IO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX SIBJICHUSIX, (POPMYIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,;

NPUMEHATh CXEMHO-MOJICIbHBIC CPEACTBA JJIs TPEACTABICHUS CYIIECTBEHHBIX CBSI3eH M OTHOIICHWH B W3y4aeMbIX
OMOJOTHYECKUX OOBEKTaX, a TaKkKe MPOTHBOPEYUN pA3HOTO POJA, BBIIBICHHBIX B Pa3IMYHBIX HWH(OPMAIMOHHBIX
MCTOYHUKAX;

pa3pabaTpiBaTh IJIaH PEHICHHs] MPOOJEMBI € YYETOM aHAIM3a HMMEIONIUXCS MATePUANBHBIX W HEMaTePHATbHBIX
pECypcoB;

BHOCHUTH KOPPEKTHUBHI B JCSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJHTATOB IIEJISIM, OLICHUBATh PUCKHU TOCIEACTBUI
NEeSATETHbHOCTH;

KOOPAMHUPOBATH U BBHITIOIHSITH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAILHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKUE AeHiCTBHUS:

BJIa/ICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIHCKOM W TPOEKTHOW MEATeTbHOCTH, HABBIKAMH pPa3pelieHUs IpoOseM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITCIILHOMY TIOMCKY METOJIOB PEIICHUs NPaKTHYECKUX 3a/ad, MPUMEHCHHIO
pa3IMYHBIX METOOB TIO3HAHMUS;

UCIIOJIb30BaTh PA3IUYHbIC BUJIbI JEATEILHOCTH IO MOTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIlMH, TPeoOpa30BaHUIO
¥ IPUMEHEHUIO B YIEOHBIX CUTYAIUAX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYYHBIN THI MBIIIJICHUS, BJIaIeTh HAYYHONH TEPMHUHOJIOTHUEH, KITIOYEBBIMU TTOHATHUIMH U METO/IaMH;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a7a4M B 00Pa30BaATEIHHOM JACSITEILHOCTH U )KU3HEHHBIX CUTYaIIUSIX;



BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBSI3W M aKTYaJIM3UPOBaTh 33/auy, BBIIBUTaTh THIOTE3Yy €€ pelIeHHs, HaXOAUTh
apryMEeHThI JUI JOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 3aJ1aBaTh MapaMeTphl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJ€ PEIIECHUs 3aJaul pe3yjbTaTbl, KPUTUUYECKH OLEHUBATh HX JOCTOBEPHOCTD,
MIPOTHO3WPOBATH U3MEHEHHE B HOBBIX YCJIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAllUsSIM, OLICHUBATh MPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH II€JIEHAIIPABJIEHHBIN MOUCK MepeHoca CPEJCTB U CIIOCOOOB ACUCTBUS B MPOPECCUOHATBHYIO CPENY;

yYMETh NMEPEHOCUTH 3HAHU B MIO3HABATEIbHYIO U MPAKTHUECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJEH, NpeajiaraTb OpPUTHMHAIbHBIC TMOAXOAbl M pEUICHUs, CTaBUTh MPOOJIeMbl W 3a/layH,
JIOITyCKAIOIIHE aJbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ uaopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HHPoOpMauuu (TEKCTe Y4eOHOro MocoOHsl, HAy4HO-TIONYJISPHOM
JauTEeparype, OMOIOTUYECKUX CIIOBapAX W CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3UPOBATH
UHGOpPMAIMIO  PA3JIMYHBIX BUAOB U (GOpM NPEACTABICHMS, KpPUTUUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb U
HETMPOTHUBOPEUNUBOCTb;

dbopMynHpoBaTh 3aMpoChl U MPUMEHSATh PA3JIMYHBIE METOBI MPH MOUCKE U OTOOpe OMONOTrHYecKor HHQOpMaIuu,
HEOOXOIMMOM JIs BBITTOJIHEHUS YUEOHBIX 3a/1a4;

npUOOpeTaTh ONBIT UCHOJIH30BAaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEPIIEHCTBOBATH KYIbTYPY
AKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANBLHYIO (OpMY MpeAcTaBieHusi Ouosornueckod uHbopMauu (cXeMbl, rpaduku,
JarpaMmbl, TaOJIHUIIBI, PUCYHKH U IPYTOE);

UCMOJb30BaTh HAy4dHBIH $3BIK B KauecTBE CpeAcTBa Ipu paboTe ¢ Ouosornyeckol mHpopMmanuei: MpUMEHSTbH
XUMHYECKHEe, (PU3NUeCcKre 1 MaTeMaTUIeCKie 3HAaKU U CUMBOJIBI, (hOpMYIbI, a00peBUaTypy, HOMEHKIATYpPY, UCIIOIB30BaTh U
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISIAHOCTH;

BJIaJIeTh HABBIKAMM PAcIO3HABAHM U 3alllUThl HH()OpMaLu, THPOPMALIMOHHOW O€301MacHOCTH IMYHOCTH.

OgiajieHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMU JI€CTBUSIMMU:



1) oOmenue:

OCYILECTBIISITh KOMMYHHKAIIUU BO BceX cepax KU3HM, aKTUBHO y4acTBOBAaTh B AMAJIOre WM AUCKYCCUU IO CYLLECTBY
o0cyxaaeMoil TeMbl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCHUTEIBHO BBIIIOJHEHUS MpeasiaraeMoi
3aJ]a4¥, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIMI JPYTHX YYACTHUKOB JIMAJIOra WIH JUCKYCCUHN);

pacro3HaBaTh HeBepOalibHble CpeAcTBa OOIICHMs, IOHMMAaTh 3HAYEHHE COLMAJBHBIX 3HAKOB, MPEANOCHLIOK
BO3HUKHOBEHUS KOH(QUIMKTHBIX CUTyallUii, YMETh CMATYaTh KOH(QIUKTBI U BECTU [IEPETOBOPBI;

BJIAJE€Th PA3TUYHBIMU CIIOCOOaMH OOLICHHS W B3aMMOJEUCTBUS, MOHMMATh HAMEPEHUsS NPYrHX JIIOJEH, MPOSBIATH
YBKUTEIBHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme POpMYIHpPOBATh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEICTB.

2) cOBMeCTHAs 1eATeJIbHOCTh:

INOHMMAaTh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOM W WHAWBHUYaJbHOW pabOThl MpPU PEHIEHUH OHOJIOTHYECKOM
po0sieMbl, 000CHOBBIBaTh HEOOXOUMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHCTBUS MIPHU pPELICHUU y4eOHOU 3a/1a4u;

BbIOMpPATh TEMATUKY M METOJIbI COBMECTHBIX JACUCTBUI C yU4ETOM OOIIMX MHTEPECOB U BO3MOMKHOCTEH KaXKJOro 4jeHa
KOJUIEKTHBA,;

OPUHUMATh LEIH COBMECTHOM NeATeNbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH ACUCTBUS MO €€ JOCTHXKEHHUIO:
COCTaBJISITh IUIAH JACWCTBUN, pACIpENessiTh POIM C Y4ETOM MHEHUN YYaCTHHMKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOU
paboThI;

OLIEHMBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXJIOTO0 YYaCTHHKAa KOMaHIbl B OOLIMI pe3ynbTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

IpeJylaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULKUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHHE B pA3IUYHBIX CUTYyalUsX, HOPOSABIATb TBOPYECTBO H
BOOOpaXkeHUe, ObITh MHULIUATUBHBIM.

OByaieHre YHUBEPCATbHBIMHU PeryJIATUBHBIMHU AeHCTBUSAMM:

1) camoopranu3amnusi:

UCMOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JIJIs1 BBISIBIICHUS MTPOOJIEM U X PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;



BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU 1I€JIEBbIE U CMBICIIOBBIC YCTAHOBKM B CBOUX JACHCTBUSX M MOCTYIKaX IO
OTHOILEHUIO K )KUBOU MPUPOLE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJTbHO OCYIIECTBIIATh IMO3HABATEIILHYIO ACSITEIbHOCTh, BBISBISTH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3aJ1a4l B 00pa30BaTeIbHON JACATEIHLHOCTH U KU3HEHHBIX CUTYaIIUIX;

CaMOCTOSITEJTLHO COCTABJIATH TUTAH PEIICHUsS MPOOJIEMBI ¢ YIETOM HMEIONTUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y IPEAIIOYTECHUM;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuIupsTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEINOYTCHUN;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOW HJPYAMIIMU B Pa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMSIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEeJIsIM;

BJIaJICTh HaBBIKAMU TTO3HABATEIHLHOM pedIIeKCHH Kak OCO3HAHUS COBEPIIAEMBIX ICUCTBUI U MBICIUTEIBHBIX TIPOIECCOB,
UX pe3yJbTaTOB U OCHOBaHUM, UCIIOJIBL30BATh MPUEMBI pe(IIEKCUU ISl OLIEHKHU CUTYalluH, BEIOOpa BEPHOTO PEILICHNUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI U aPIYMEHTHI APYTUX MIPU aHAIU3€ PE3YJIbTATOB JACATEIbHOCTH;

3) npuHsATHE Ce0s M APYrUX:

MIPUHUMATH €051, TOHUMAsI CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YyJIbTATOB JIESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKU,

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU APYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI



[IpenmeTtnbie pe3ynbTaThl 0cBoeHUs nporpamMmMbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKJIIOYAIOT CHEH(PUYECKUE
11 yueOHoro mpeamera «buosorusy HaydHble 3HAHUS, YMEHHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BHUJBI JESITEIBHOCTH IO TMOJYYCHHIO HOBOT'O 3HAHHMS W MPUMEHEHHMIO 3HAHUM B Pa3IMYHbBIX
y4eOHBIX CUTYaIlMAX, a TAKXKE B peabHBIX JKU3HCHHBIX CUTYAIlUSX, CBSI3aHHBIX C Omosiorueil. B mporpamme npeameTHbIe
pe3yNbTaThl IPEJICTABICHBI IO F0JIaM 00yUYEHUSI.

[IpenmeTHBIC pe3ybTaThl OCBOCHUS yueOHOTO0 npeameTa «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECTE€ W pOJIM OHMOJOTMU B CHUCTEME HAYyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(GhOpMUPOBAHUHN COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHUS, O BKIIAJE POCCUUCKHUX U
3apyO0eKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OMOIOTUH, (PYHKITMOHAILHON TPAaMOTHOCTH YEJIOBEKA JJIsl PEITCHUS YKU3HEHHBIX
3azay;

YMEHUE PaCKpbIBaTh COACpKaHUE OMOJOTMYECKHX TEPMHUHOB U TOHSITUMN: >KU3Hb, KJIETKA, OPraHU3M, METa0o0JIM3M
(oOMeH BemIecTB W TpPEBpalllEHUE JHEPruu), TOMEOoCTa3 (CaMOperylisius), YpOBHEBas OpraHM3allusi >KUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETPOIYKIINSI ), HACIECICTBEHHOCTh, U3MEHYHUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JaraTh OWOJOTMYECKHue TEeopuu (KJIETOYHAs, XPOMOCOMHAsl, MYTallMOHHAas, IIEHTpaJibHas JormMa
MoJieKyJsipHOi Omonorun), 3akonbl (I'. Mennaens, T. Moprana, H. 1. BaBunoBa) u yuenus (o meHTpax MHOroooOpasus u
MIPOUCXOXKIEHUS KyIbTYypHBIX pactenuil H. 1. BaBuiosa), onpenensiTe rpaHulibl UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIQICTh METOAAaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIOJICHUE U OMMCAHUE )KUBBIX CHUCTEM, IMPOIECCOB H
SBJICHUW, OpraHu3alusi U MPOBEACHUE OMOJIOTMYECKOr0 SKCIEPUMEHTA, BBIIBUKEHUE TUIOTE3bI, BBISIBIECHUE 3aBHCHUMOCTU
MEXIy UCCIEelyeMbIMU BEIMUYMHAMU, OOBSICHEHUE TOTYYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHSATUNA, TEOPUN
Y 3aKOHOB, YMEHUE JIeaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHbIC IPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT M DYKAPUOT, OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX OpPraHU3MOB, 0COOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBpAIEHUS YPHEPTUU B KJIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO0 Y DHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, MeWo03a, OIUIOAOTBOPEHUS, Pa3MHOKEHUS,
WHJIMBUTyaJIbHOTO Pa3BUTHS OpraHru3Ma (OHTOTEHE3);



YMEHHE MPUMEHATHh IMOJIYYEHHBbIE 3HAHUSA Uil OOBSICHEHUS OMOJOTMYECKHUX MPOLECCOB M SIBJICHUM, I NPUHATHUSA
NPAaKTUYECKUX PELICHUI B MOBCEAHEBHOM >XM3HU C LEJibl0 oOecredeHHss 0e30IacHOCTH CBOETO 3[0POBbS U 3J10POBbS
OKpYKaIOLUX JIIOJeH, COOJIIOJICHUSI HOPM TIPaMOTHOTO TIOBEJIEHUS B OKpY)Karolled MPUPOIHON cpene, MOHMMAaHHE
HEOOXOJMMOCTH HCIIOJIb30BAaHUSL JIOCTH)KEHUH COBPEMEHHON OMOJOrMH M OMOTEXHOJOTMH JJisi  pallMOHAIBLHOTO
IPUPOIONOJIB30BAHUS;

YMEHHE peIlaTh 3JIEMEHTApHble T€HETUYECKHE 3aJayl Ha MOHO- W JUTHOpUIHOE CKpEHIMBaHUE, CIEMJIEHHOEe
HAClIeZIOBaHNUE, COCTaBISATh CXEMbl MOHOTMOPUIHOTO CKpPEIIMBAHUS Ji TMpeICKa3aHWs HAcJIelIOBaHUS MPHU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINIOJHATH Ja0OpaToOpHble W MpakTUYecKhe paboThl, COONIOAaTh MpaBujia MpU paboTe C y4eOHBIM U
71a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKU OLIEHHWBATh U HHTEPHPETUPOBATH MHPOPMALUIO OHOJIOIMUYECKOTO COAEPKAaHMSI, BKIIIOUYAIOLIYIO
NICEBJJOHAYYHBIE 3HAHUS W3 PA3IMYHBIX MCTOUYHHMKOB (CPEICTBA MAcCOBOW MH(pOpPMALMU, HAYYHO-OMYJSIPHbIE MaTepUaJbl),
ATUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEAOBAaHUIN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCbMEHHBIE U YCTHBIE COOOIIEHHS, 0000Ias OUOJOTUYECKYI0 WHMOPMAIHIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCHOJIb30BaTh MOHATUMHBINA annapar OuOJIOTUH.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOro peameta «buonorus» ¢ 11 knacce NOKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE€ U pOJIM OHOJIOTMU B CHCTEME HAYyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B
(opMUpPOBAaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUONOrUH, (PYHKIIMOHAILHON TPAMOTHOCTH Y€JIOBEKa AJIs PEIICHUS KU3HEHHBIX
3aja4;

YMEHHE PACKPBIBaTh COACpKAHHE OMOJOTHYECKHMX TEPMHUHOB U TOHSATUH: BHJ, TOIMYJSAIUSA, TeHO(POHMA, IBOIIOLHUA,
JBUKYIINE CUIIBI ((paKTOpBI) IBOJIOLMHU, MPHUCIOCOOIEHHOCTh OPraHU3MOB, BUA000pa30BaHHUE, 3KOJOTHYECKUE (AKTOPBI,
HKOCUCTEMA, IPOAYLEHTHI, KOHCYMEHTBI, pEAYLIEHTHI, [IENU TUTaHUs, FIKOJIOrHYecKas nupamMuaa, OuoreomneHos, ouocdepa;

YMEHHE M3Jaratb OMoJIorMueckue Teopuu (dBonronuoHHas teopus Y. JlapBuHa, CHHTETHYECKas TEOPUs IBOJIOLIMH),
3aKOHBI M 3aKOHOMEPHOCTHU (3apoasiiieBoro cxoacTsa K. M. bapa, uepenoBanus rjIaBHbIX HAapPaBJICHUN U MYTEW 3BOJIOLUN
A. H. CeseprioBa, yuenusi o ouocdepe B. U. Bepnajckoro), onpeaensaTs TpaHUIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;



yMEHHE BJIaJIeTh METOJaMU HAYYHOT'O TTO3HAHUS B OMOJIOTHUU: HAOMIOEHNE M OMHCAHUE KUBBIX CHUCTEM, MPOIIECCOB U
SIBIICHU, OPraHHU3aIus U TMPOBEACHUE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHNWE 3aBHCHUMOCTHU
MEXIy UCCIEeYeMbIMU BEIMUYMHAMH, OOBSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUN
¥ 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOTYYCHHBIX PE3yIIbTATOB,;

YMEHHE BBIICJIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHHS OMOJIOTUYECKHX OOBEKTOB: BHUJIOB, TOIMYJISIITUHN, MPOIYIICHTOB,
KOHCYMEHTOB, PEIYyIIEHTOB, OHWOTEOIICHO30B W HSKOCHUCTEM, OCOOEHHOCTH IIPOIIECCOB: HACIIEACTBEHHONW W3MEHUMBOCTH,
€CTECTBEHHOr0 0TOOpa, BHI000PA30BaHUSA, MPHUCIOCOOICHHOCTH OPTraHW3MOB, IEHCTBHS 3KOJOTHYECKHX (HAaKTOpPOB Ha
OpraHu3MBbl, TEPEeHOCa BEIIECTB M TOTOKA SHEPIUU B IKOCHCTEMaX, aHTPOMOTCHHBIX M3MEHEHHUH B KOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXUMUYIECKUX IUKIIOB B Orocdepe;

YMEHHE MPUMEHSATHh IMOJTYYEHHBIC 3HAHUS ISl OOBSICHEHUS OMOJOTHYECKUX TPOIECCOB M SIBJICHUH, IS TPUHSATHUS
IPAaKTUYECKUX PELIECHUI B MOBCEJIHEBHOM >KM3HM C Lebi0 oOecnedeHuss Oe30lacHOCTH CBOETO 3J0POBbS U 3/10pOBbS
OKpYKaIOIIUX JIIOJIeH, COONIIOJICHUSI HOPM TPAaMOTHOTO TIOBEJIEHUS B OKpY)KAlOIIeW MPHUPOIHON cpene, MOHMMAaHHE
HEOOXOMMOCTH HCTIOJIb30BAHUS JOCTHKEHUI COBPEMEHHON OMOIOTHY I PallMOHATIFHOTO MPUPOIOTIOIB30BaAHUS;

YMEHHE peliaTh JJIEMEHTAapHble OWOJOTMYECKHE 3a/laud, COCTaBIIATh CXEMBbI TEPEHOCa BEUIECTB W DHEPruu B
sKOcUcTeMax (LIEeNU MUTaHUSA);

YMEHHE BBITIOJHATH J1a00paTOpHBIE W MpakTUYecKue padoThl, COOMIOAaTh MpaBuja MpH paboTe ¢ ydeOHBIM U
71a00paTOPHBIM 000PY/I0BAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh W WHTEPIPETUPOBATH WHEOOPMAIUIO OMOIIOTUYECKOTO CONEpKaHUS, BKIFOYAIOIIYIO
NICEBIOHAYYHBIC 3HAHUSA U3 PA3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOPMAIINH, HAYYHO-TIOMYJIIPHBIE MaTEepUabl),
paccMaTpuBaTh TI00ATBHBIE YKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOLIEHMs, 00001as OHOIOrMYEcKyl0 MH()OPMALUIO U3
HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HMCIIOJB30BaTh MOHATHWHBIN anmapar OHOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMporpaMMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
L broxoria kai rayka 2 05 https://m.edso00.ru/7f41¢292
bu6moreka [JOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41¢292
. bu6moreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo. ru/7f41c292
bubmoreka IJOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edsoo.ru/7f41¢c292
5 Pa3sMHOXkeHHE 1 HTHAUBHUAYAIbHOE Pa3BUTHE 5 1 bubmorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 3 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmotexa [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
8 P 1
FIEPBEOE SRS https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOT U 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Enbmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 2.5



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcbl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Metozasl MO3HaHMS )KUBOM PUPOJIBI.
[TpaxkTueckas padota Ne 1
2 «Hcronp30BaHmne pa3TuIHBIX 1 0.5 bubmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOOB IIPH U3y4YEHUU
OMOJIOrNYECKUX 00BEKTOBY
3 buonornueckue cuCTEMbI, TPOLIECCHI 1 bubmuotexa [JOK
U UX U3y4EHUE https://m.eds00.ru/863e6564
4 XumMuueckuit coctaB kieTku. Boga u 1 bu6moreka [JOK
MUHEPAJIbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SALH. LOCTAE 1 CIPOCHUS LAIKOB https://m.eds00.ru/863e6b72
depmeHTb — OHOJIOrHYecKue
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne 1 05 bubmuotexa [IOK
KaTaJIMTUY €CKOM aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha TpUMEepe aMUIIa3bl
WJIM KaTajas3bl)»
bu6mmoreka [JOK
7 h% I 1
[ICBOBL S THITHAG https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [JOK

8 Hyleiobie kncaotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeTOabl U3yYeHUs bubmmoreka LIOK
kietku. Knerounas reopus https://m.edso00.ru/863e6e88
10 KieTka kak 11eJ10cTHAs KUBAas
cucTeMa
CtpoeHHEe 2YKapuOTHIECKOU KIIETKH.
JlabGopaTopHas padora Ne 2
«M3y4eHne CTpOeHHS KIIETOK bubmmorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIMpenaparax u ux
OITHCAHUECH
bu6moreka [JOK
12 Obwmen BEmECTB MM METa00H3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dotociiTes. XemocHrTes https://m.edso00.ru/863e7c98
. bu6moreka [JOK
14 ueprerutieckiii oomen https://m.edso00.ru/863e7aae
JKu3HEHHBIN UK KIeTKHU. JleneHue
KJeTku. Muros. JlabopaTtopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmonenne Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKpOIIperapaTaxy»
16 BuocunTes Oenka. Peakius bubmoteka [JOK
MaTpUYHOT'O CHHTE3a https://m.eds00.ru/863e796e
bubmotexa [JOK
17 Tpancmaums — OnocnrTes Oerka https://m.edsogru/863e796e
18 Hexknerounsle popMBbl KUZHU — bu6mmoreka LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHUPYCBI

https://m.edso0.ru/863e7540

bu6moreka [JOK

19 DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81h6
https://m.edso00.ru/863e831e
. bubmoteka IJOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kieTok. OTI00TBOpEHHE.
21 JlaGoparopHas pabora Ne 4 05 bubmmoreka LIOK
«3yd4eHne CTpOeHHUSI TTOJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITperapaTax»
29 NuauBuayansHOE pa3BUTHE bubmmoreka [IOK
OpraHU3MOB https://m.edso00.ru/863e8436
93 I'eneTnka — Hayka o bubmotexa [JOK
HACIECTBEHHOCTH Y U3MEHYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEpPHOCTH HACJIeIOBaHUS
24 npu3HakoB. MoHOruOpuHoe brbamorexa [IOK
https://m.eds00.ru/863e8878
CKpelIMBaHNE
UTUOPUIHOE CKpEIIMBaHuE. 3aKOH
25 fI[e3aBI/II())I/Ii[/[OFO HapcnI::ILOBaHH;{ bubmorexa HOK
https://m.edso0o.ru/863e89a4
MIPU3HAKOB
CueruieHHOE Hacle0BaHUE
npu3HakoB. JlabopaTopHas pabora
26 Ne 5 «M3yuyeHue pe3ysibTaToB 05 bubmorexa [IOK
MOHOTHOPUIHOTO U JTUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUs y Ip0o30(UIIbI Ha
rOTOBBIX MUKpOIpenapaTax»
27 I'enernka momna. HacnemoBanue bu6mmoreka [JOK



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

IMMPU3HAKOB, CLUCIIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menunBocts. HenaciencrseHHas
M3MEHUNUBOCTh. JlabopaTopHas

98 pabota Ne 6. zyuenue 1 05 bubmorexa [IOK
MOM(UKALMOHHONW U3MEHYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHUE BapUALIMOHHOTO psiia U
BapUALMOHHON KPUBOW»

HacnencreenHast "3MEHUHUBOCTb.

29 JlaGoparopHas pabora Ne 7. 1 05 bubmmoreka LIOK
«AHanu3 MmyTanui y Apo30Qpuiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOIIpenapaTax»

bu6mnoreka [JOK

30 Perieriica wienonexa 1 https://m.edso00.ru/863e8d78
Pe3epBHbIii ypok. O000mIeHE 110

31 TeMe «HacmencTBeHHOCTD U 1
M3MEHUYHUBOCTb OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekius kax Hayka H mpouece L https://m.eds00.ru/863e9214

33 MeTonbl ¥ JOCTHKEHUS CEICKIINU 1 bubmioreka [IOK
pacTeHU! U JKUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHomorust kak oTpacib 1 bubmmorexa [IOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOIUSA U METO/IbI €€ U3YUYCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPEACTABICHAN 1 bubmmoreka LIOK
00 3BONIIOLIUHU https://m.eds00.ru/863e9570
bubmioreka [IOK
3 Mirkpoopomors . https://m.edso0.ru/863e9cle
[Momynsiuust KaKk 3J1eMeHTapHas
€IMHUIIA BUJA U YBOIIOLUH.
4 IEI60pZTOpHZ$I pabora ;9 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHHUE BUJIOB 110
MOP(HOIOTHYECKOMY KPUTEPHUIO»
5 JIBrKyIMe cuibl (3JeMeHTapHbIe 1 bubmmotexa [IOK
(akTOpbI) IBOTIOLHNH https://m.edso00.ru/863e9da4
. bubmorexa LIOK
6 EctectBenHbIi 0TOOD U €ro GopMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3oBanue. JlabopaTopHas 1 05 bubmuotexa [IOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa
3 Hamnpasnenus u nytu 1 bu6mmoreka LIOK

MAaKpO3BOJIIOIHNH

https://m.edsoo.ru/863e9cle



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

HeobpatumocTs 3BoMmOIIIN

Ucropus xu3Hu Ha 3emiie U METOJIbI

10 "
e€ n3y4yeHus
11 ['unoTe3sl IPOUCXOKICHUS KUZHU bubmotexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazBuTHe xu3HM Ha 3emJie Mo 3paM U bubmotexa [JOK
nepuojiam https://m.edso00.ru/863eabbe
OCHOBHBIE 3Tanbl IBOJIIOLUU
PacTUTEIBHOI'O U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padora Ne 1 05 bubmuoreka LIOK
«M3yueHne nckonaeMbiX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJLJIEKLIUSAX)»
14 CoBpemMeHHas crucremMa bubmmorexa [IOK
OpPraHUYECKOro MUpPA https://m.edsoo.ru/863ea48e
15 DBOJIOLHUS YeIoBeKa (aAHTPOIOIreHe3) bubmiorexa [OK
https://m.edso0.ru/863eac2c
JiBuxymme cuibl ((pakTopsl) bubmmotexa [IOK
16
AHTpPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOJIOLUU
4eroBeKa
18 YenoBeueckue pachl U MPUPOIHBIE bubmuorexa [IOK
aJanTalnyy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O000111eHIE 110
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKonorust Kak Hayka
21 Cpenbl 06UTaHUS U SKOJIOTUYECKHE bu6mmoreka LIOK



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

(bakTopsl

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

AbGuotnueckue GaKkTOpbI.
JlabopaTopnas pabora Ne 3.
«Mopdonorudeckrne 0cCoOOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 brtmmorexa [IOK
https://m.edso00.ru/863eb10e
obutanusy». JlaboparopHas pabota
Ne 4. «BnaustHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubmioreka [IOK
23 buomiieckie GakTopl https://m.edso00.ru/863eb348
DKOJNOrMYecKre XapaKTepUCTUKH
nomnymsauuu. [Ipaktudyeckas padora
24 Ne 2 «IToncuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0b1iecTBa OpraHu3MOB — bubmoteka IJOK
ouoIEeHO03 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE ITOKa3aTEIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa skocuctem. Cykieccus
28 [IpupogHbIE SKOCHCTEMBI
29 AHTPOIIOT €HHBIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubmmorexa [IOK
JKOcHCTEMa 3eMiln https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmotexa [JOK

6uocdepsl

https://m.edsoo.ru/863ebd16



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
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouocdepe 3emin 1
33 Cocy1iecTBOBaHHE MPUPOIBI U 1 bubmmoreka [IOK
YEeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O6001IEHNE TEMBI
34 «Coo0111ecTBa ¥ SKOJIOTHIECKUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/JNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET






