MHUHUCTEPCTBO INPOCBEILEHUSI POCCUMCKOM ®EJEPAIIMA

Munucreperso o6pazoBanusi u cnopra Pecny6aukn Kapenus

Aamuuuctpauus Ilerpo3aBoackoro ropoackoro okpyra

MOY «Cpeausis muxkosia Ne 29»

PACCMOTPEHO

Ha Ieaarorut4eCKoOM CoBeTe

W

COI'JTACOBAHO

3am. nupekTopa no YBP
C/%z/.,ﬁ,—

E.B.®unarosa
ITporokon Ne 7.2
ot «30» aBrycra 2023 r.

E.B.®unarona
ITporokon Ne 720
ot «30» aBrycra 2023 r.

oT <2‘§€Y ﬁpz)f/})/

PABOYASI [IPOTPAMMA
(ID 3947672)

yueOHoro npenmera «buosiorus. ba3osblii ypoBeHb»
st ooywaromuxcest 10 — 11 xmaccos

ITeTpo3aBoack



IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (popMupOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHuUentyanbHble noJjoxkeHuss I'OC COO o B3auMo0OyCIOBIEHHOCTH LEJIEH, colepKaHus,
pe3ynbpTaToB 0Oy4deHUs: U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit demeparuiu, a Takke IMOJOKCHHS O CIEUPUKe OUOJIOTHH,
e 3HAaYCHWU B IO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CorilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBI OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue O HEsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTUsI OOy4aroOmUXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENFHOE MPEIMETHOE COJIEPKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszgenaM M TeMaM, PEKOMEHIYEMYIO IMOCIIe0BaTeIbHOCTh M3yYCHUsT YUYEOHOTO Marepuaia C
YI€TOM MEXIPEAMETHBIX H BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIINXCS.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEMETHBIM M TPEJAMETHBIM pe3ylibTaTaM oOydeHus B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornm (10—11 xmaccel, 6a30BBIii YPOBEHb) peaiM30BaH MPUHIIUIT
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW IpocMaTpuBaeTCs
HaIpPaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIPEJICTaBICHU O 370pOBOM o00pa3e JKU3HM U OEpeKHBIM OTHOIIEHHWEM K OKpYyKarolen
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B IMpOrpaMMe IO OWUOJIOTHM YAEJIEHO BHHUMAHUE HCIOJIb30BAHUIO MOJYyYEHHBIX
3HAHWUN B MOBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS IKOJIOTUYECKHU 1IETIECO00pPa3HOTO MOBEJACHHS B OKpYXaloIlel MPUpOJHON cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBJIEHHOCTU Y4eOHOTO
npenMera «bUoNOrHs» MPOJAUKTOBAHO HEOOXOTUMOCTBIO 00€CIeUeHHs YCIOBUM ISl pPellleHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSIM JHUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUs 3aHMMaeT BaxkHoe Mmecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil U OHBOJIOLWHU, CO3MAET YCIOBUSA MJIs: TO3HAHUS 3aKOHOB KUBOW MPHUPOIHI,
(dopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.



bonbioe 3HaueHue OMONOTMSI UMEET TaKXKe JJIs PEIIEHUS BOCIUTATENIbHBIX U
pa3BHBAIOIINX 3a/1a4 CPEIHEr0 00Iero o0pa3oBaHus, conuain3anuy ooydatommuxcs. M3ydenue
ouosorun oOecrieynBaeT yCIIOBHUS TSt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTErpaluy OMOJIOrMYECKUX 3HAHUN C MPEJCTaBICHUSMU U3 JAPYTUX y4EOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJ0KEHHUS O MpeTHa3HAYEHUHN YIeOHOTO
npenmera «buosjorus» cocraBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IIPOTpaMMe MO OUOJIOTHH.

OT16op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOydarouIuecs: JOJKHbBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMble U (JOPMUPOBAHUS OOIIEH KYyJIbTYPBhI, ONpPENEISIONINe
a/IeKBaTHOE IIOBEJICHUE 4YEIIOBEKA B OKpYXKAIOLed MNpUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTenbHOCcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OUOJIOrMYEeCKOro 00pa3oBaHHsl.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuajga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buoiorus» BbIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm kak 6uonoruyeckas cucteMa», «CucreMa 1 MHOrooOpazue OpraHu4eckoro MUpa,
«OBOJIIOLIHS KUBOH MPUPOIBD», « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCT.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JIEHCTBUH B
OTHOILIEHUH OOBEKTOB >KMBOM MPUPO/IbI U PEILIEHUs pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHue Leiau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcsi peIeHUEM CIeAYIOUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKaIlUX OCHOBOW s (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4dHOro IIO3HAaHMI,
CTPOCHHUH, MHOI00OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IM03HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbIX O MYTAX Pa3BUTHs B OMOJIOTMHM HaYYHBIX B3IJIS/10B,
U U MIOAXO0I0B K U3YYEHUIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaroumuxcsi oOmeld KyabTypbl, (DYHKIMOHAJIBHOM I'pPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHUS OKPYXAIOIIETO MHpa *KHBOH MPUPOJBI HA
OCHOBAHMU 3HAHHUH U ONBITA, MOJYYEHHBIX MPH U3YyYEHUN OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJEHHOCTH B BO3MOXKHOCTH TO3HAaHUS YEJIOBEKOM >KHMBOM IMPHUPOIHI,
HE00X0IMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOII0IEHUS ATUYECKUX HOPM IPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;



OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUH JUIS MOBBIIICHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEIHEBHOM JKM3HU JUIS OLCHKH
MOCIIE/ICTBUI CBOCH MAEATENBHOCTH 1O OTHOIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAHHE U COOIFO/ICHUE Mep NMPO(PHIIAKTHKH 3200 ICBaHHIA.

B cucreme cpeanero oobuero oopasosanus «buosnorusy», nsydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jliis u3ydenust 6uMosioruy Ha 0a30BOM YPOBHE CPEIHEro oO0mero o0pa3oBaHUS OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. BuoJsiorusi Kak Hayka.

Buonorust kak Hayka. CBs3b OHONOTHM C OOIIECTBEHHBIMH, TEXHUYECKMMU W JPYTUMHU
€CTECTBCHHBIMHU HayKaMH, QHUI0cOpUel, ITUKOW, ICTETUKON 1 TipaBoM. Pons Ouosnoruu B GopMUpPOBaHUN
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucTeMa OMOIOTHYeCKUX HaYK.

Meronsl TO3HAHUMS KUBOW TPUPOABI (HAONIOJCHUE, JKCIIEPUMEHT, OMNHCaHHe, H3MEpEHHe,
KJaccuuKaIysi, MOICIIMPOBaHHE, CTATHCTHYECKast 00pa0OTKa TaHHBIX).

JdemoncTpanumn:

IToptpersi: Y. Jdapsun, I'. Mennens, H. K. Konsios, JIx. Yorcon u @. Kpuxk.

Tabnuipl 1 cxeMbl: «MeTOIbl TTO3HAHUS KUBOW TPUPOIBIY.

JlabopaTopHble U MpaKkTHYecKue padoThl:

[paktudeckas padora Ne 1. «Mcnonb30BaHNe Pa3TUYHBIX METOJIOB ITPH U3YUYEHHH OHOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3AIHUS.

XKusbie cucreMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYHe KUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpasue. YPOBHU OpraHHM3aldd OMOCHUCTEM: MOJEKYISPHBIH,
KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIH, MONYJISIINOHHO-BUI0BO, 3KOCUCTEMHBIN
(6uoreoreHoTHYECKHIT), OMOCHEPHBIT.

JdemoncTpanumn:

Tabnuus! 1 cxembl: «OCHOBHBIE IPU3HAKU XKU3HUY», «Y POBHU OPTaHU3ALNH KUBOH IPUPOIBIY.

Oo6opynoBanue: Mmomxens Monekynsl JJTHK.

Tema 3. Xumudeckuii cocTaB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHAE JIIEMEHTBI: MAKPOIJIEMEHTBI, MUKPOJIEMEHTHL. Boga u
MUHEpaJIbHbIE BEIIECTBA.

@DyHKIIMK BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lonnepskanue ocMoTHUECKOro OagaHca.

benkn. CoctaB m crpoeHrne O€TKOB. AMHHOKHCIOTHI — MOHOMEpHI OenmkoB. HesamMeHWMEBbIE n
3aMEHUMBIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPHl OEITKOBOH MOJEKYJIbI
(mepBUYHAsl, BTOPHYHAs, TPETHYHAsl M UYETBEPTUUHAs CTPYKTypa). XHUMHUYECKHE CBOICTBAa OEIIKOB.
buonornueckune GpyHKIIMN OEITKOB.

depMeHTHI — OHoIornyecKue Katannzatopel. CTpoeHue pepMeHTa: akTUBHBIN IEHTP, CyOCcTpaTHAs
cnerupuaaocTh. Kodepmentsl. Butamunpl. OTimaus (pepMEHTOB OT HEOPTaHHMIECKUX KaTaln3aToOpOB.

VYrieBonsl: MOHOCaxapuabl (TIIOKO3a, puOoO3a W Je30KcHpub03a), aucaxapuibl (caxaposa,
JIAKTO3a) U TIOHcaxapuIsl (Kpaxmall, TIIUKOTeH, [eluTioio3a). bruonornyeckne GyHKITNHN yTIIeBOIOB.

Jlumupael: TpuUraUOepuabl, ¢GochOTUIUABI, CTepOuAbl. | HapodIbHO-TUAPOPOOHBIE CBOWCTBA.
buonornueckne ¢ynxkuun nunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB M JIMIHAOB KaK HCTOYHHKOB
SHEPTUH.

Hyxneunossie kucnorel: JJHK u PHK. Hykneornapl — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue n ¢pynkuun PHK. Bugst PHK. AT®: crpoenue u QyHKIHH.

Hutonorust — Hayka o kierke. Kierounas teopusi — nmpumep B3auMOAEHCTBHA Hael U (DAaKTOB B
HAy4YHOM I103HaHUHU. MeTOobl U3y4YEHUS KIICTKH.

Knerka kak nenoctHas jkuBasi cuctema. OOLIMe NpPU3HAKK KIETOK: 3aMKHYyTas HapyKHas
MemOpana, monekynsl JIHK kak reneTnueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumbl  kJeTok:  dykapuoTMueckass M nOpokapuorndeckas.  OCOOCHHOCTH  CTPOEHUS
npoKapuoTuueckor kinerku. Kierounas crtenka Oakrepuil. CTpoeHHE 3SYKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHON KIIETKH.



[loBepxHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHas CTEHKa, TIJMKOKAIMKC, HX (YHKIUH.
[Ina3matnueckas memOpana, e€ cBoiictBa 1 ¢pyHkuuu. L{utonnasma u e€ opranonnsl. OgHOMEMOpaHHbIE
opranouasl kierku: OIIC, ammapat [onmpmku, nmzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHJPUH, MacTuabl. [IporcxoxaeHne MUTOXOHAPUI 1 miacTuld. Bunsl mnactun. HememOpanubie
OpPraHOWABbl KJIETKU: PHOOCOMBI, KIIETOYHBIH ILIEHTP, LEHTPUONH, PECHWYKH, JKIyTHKH. DyHKIuH
OpraHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perymatopHblii UeHTp kierku. CTpoeHHe snpa: sjepHas 000JIOuKa, KapHoIiazMma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIETKE.

JdemoncTpanumn:

[optpersi: A. JleBenryxk, P. I'yk, T. IlIBann, M. lHlneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankmun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XMMHUYECKUX 3JIEMEHTOB B HEXHUBOW mpupone», «PacnpeneneHue
XUMHUYECKUX IJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuet n cxemsl: «l[lepuoguueckasi TabIUIa XUMHYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI
BoIb», «buocuHTes Oenka», «CTpoeHne Monekyibl Oenmkay, «CTpoeHue QepmeHTay, «HykienHOBbIE
kucnotel. JIHK», «Ctpoenne monekynsl ATO», «CTpoeHne dyKapHOTHYECKOW KiIeTKuy, «CTpoeHue
JKUBOTHOM KIIETKN», «CTpOeHUE pacTUTENbHOH KIETKN», «CTpoeHHe IMPOKAPUOTUUECKON KIIETKUY,
«CTtpoeHue sipa KIEeTKN», «YTIeBOAB, «JIumumb.

O6opymoBaHUE: CBETOBOM MHUKPOCKOI, 000pyAOBaHMUE /IS MPOBEACHUS HAOIOICHIH, N3MEPCHH,
OKCIIEPUMEHTOB, MUKPOIIPEIIapaThl pACTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/Ia.HBHBIX KJICTOK.

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

Jlaboparopnast pabora Ne 1. «/3ydueHne KaTalUTUYECKOH aKTUBHOCTH (epPMEHTOB (Ha mpuMepe
aMuJIa3bl WM KaTanasbl)».

JlaGopatopHas padora Ne 2. «M3ydeHue CTPOCHHSI KIIETOK PACTCHUMA, KUBOTHBIX M OAKTEPHIA IO
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OINUCaHHE».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BellecTB, WM MeTa0omu3M. ACCHUMUIAIUSA (TUIACTHYCCKUN OOMEH) M JUCCHUMUIISIIIHS
(’HEpreTHUecKnii 00MEH) — JIBE CTOPOHBI €AMHOTO IpoIriecca Meradoamu3Ma. Polib 3aKOHOB COXpaHEHHS
BEILECTB U PHEPIHH B IOHUMAaHUH MeTa0oIn3Ma.

Tumel oOMeHa BemecTB: aBTOTPOMHEBIN B TeTepoTpodHEIA. Poib (hepMEHTOB B 0OMEHE BEIIECTB U
MIPEBPALIEHUH HEPTUH B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas ¢as3pl porocuHTe3a. Peaknmu porocuHTe3a. DdhHEeKTUBHOCTH
(orocunTe3a. 3HaueHne (HOTOCHMHTE3A IS JKM3HU Ha 3emiie. BiusHue ycinoBuil cpenpl Ha (pOTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3UpYoIe OakTepnn. 3HaAUYSHHE XeMOCHHTE3a TS KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHne BeLIecTB, BBIAENCHHE M aKKyMYJIHUpPOBAaHHE
SHEPTHH B KJIETKe. DTambl 3Heprerudeckoro oomena. ['nmmkomms. bpoxxenune u ero Buapl. KucnopomHoe
OKWCIIeHWe, WM KierodyHoe apixaHue. OxwucnurenpHoe (dochopunupoBanue. IdPekTHBHOCTH
JHEPTeTUYECKOr0 OOMEHA.

Peakuuu marpuuHoro cunTtesa. 'eHernueckas nHpopmarnus u JIHK. Peanmuzanus remerndyeckoit
nH(opMarun B Kierke. | 'eHeTnueckuit Ko 1 ero cBoiictBa. TpaHckpumus — MaTpuuHbii cuHTe3 PHK.
Tpancnsust — 6nocuHTes Oenka. Drtambl TpaHcusiuud. KogupoBanue amMuHOKucioT. Ponp pubocom B
OnocuHTE3€e OerKa.

Hexnerounsie dopmbl ku3Hn — Bupychl. Wcrtopust oTkpeiTusi BupycoB (/I. M. MBaHOBCKWIA).
OcobeHHOCTH CTPOEHHSI U KU3HEHHOr0 IUKIIa BUpYcoB. bakrepuodaru. bonesun pacreHni, >)KUBOTHBIX U
4eloBeKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunura yenoseka (BMY) — Bo3Oynurens CIIN/a.
OOpatHasi TpaHCKpUIIIMs, peBepTasa W HHTerpasa. llpodumnaxktuka pacnpocTpaHeHUS BHUPYCHBIX
3a00IeBaHuil.

JdeMoHcTpanuu:



[optpersi: H. K. Konsrios, 1. U. IBanosckuii, K. A. Tumupszes.

Tabmuupsr u cxembl: «Tumbl muTaHus», «MeTabonmu3m», «MUTOXOHAPHS», «DHEPreTUYecKui
obmen», «Xmoporutacty, «Porocuntes», «Crpoenne JHK», «CtpoeHne u (HyHKIMOHUPOBaHUE T€HAY,
«Cunrtes Oenka», «'eHernueckuii Koy, «Bupyce», «bakreprodarn», «CTpoeHre U >KU3HEHHBIA IUKI
Bupyca CIINa, Gakteprodaray, «Pemmukamus JHK».

O6opynoanue: monenu-aniivkauu «Y qpoenue JTHK u Tpanckpunmmsy», «buocuHTes Oemkay,
«CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PazMHoOkeHMe M MHANBUAYATbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslit uki, WM )KU3HEHHBIN UK Ki1eTku. MaTepdaza u mutos. [Iponeccs, npoTekatomye
B uHTepdase. Permmkanus — peakuust Mmatpuanoro cuaresa JJHK. Crpoenne xpomMocom. XpoMOCOMHEIH
Ha0Op — KapuoTHI. JIUMIONAHBINA U TaIUIOUTHBIN XpOMOCOMHbBIE Habopbl. XpoMaTusl. LluTonoruueckue
OCHOBBI Pa3MHOKEHHUS U MHAUBH/TyaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenne xnerkn — muro3. Cragum mutosa. [Iporecchl, mpoucxoisiiyne Ha pa3HBIX CTaausAX
MHUTO3a. BHOTOrHYecKrii CMBICT MUTO3a.

[IporpamMmupyemast THOENb KJIETKH — aromTO3.

@opMBl pa3MHOKEHHS OpPTaHU3MOB: Oecrosioe W TOoNoBoe. Buasl 0ecronoro pa3MHOKEHHS:
JieTICHWe HaJBOe, TIOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTAaTHBHOE
pasMHOXeHHe. VIcKyccTBEHHOE KIIOHHPOBAHHUE OPTaHW3MOB, €0 3HAYSHHE IS CENIEKIUH.

[TonmoBoe pa3sMHOXKEHHNE, €ero OTINYHSA OT OECIIOIOro.

Metio3. Ctagum meito3a. [Iporteccsl, mponcxosmye Ha cTaausx Mero3a. [loBegeHne XpoMocoM B
Mero3e. KpoccrHrosep. buonornueckuii CMbICI M 3HaUEHHE MEHO03a.

l'amerorenes — mpomecc 00pa3oBaHMA TOJOBBIX KIETOK Y JKUBOTHBIX. IloOBBIE >Kene3bl:
CEeMEHHUKH U snaHuKr. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIIepMaTO30H/ I, STATIEKIIETKA)
— cmepMatoreHe3 HW oBoreHe3. (OCOOGHHOCTH CTpPOEHHUS SHIEKIETOK MW CHEepMaTO30HJIOB.
OnnonotBopenue. [lapreHorenes.

NuanuBuayanpHOe pa3BuTHe (OHTOreHe3). OMOpHOHaNBbHOE pa3BUTHE (IMOpHOreHe3). ITallbl
SMOpPHOHATPHOTO PAa3BUTHA Yy TO3BOHOYHBIX JKHUBOTHBIX: ApPOOJIEHWE, TacCTPYJSAIUs, OpPTaHOTeHe3.
[loctomOpnoHansHOE  pa3BuUTHE. THIMBI  MOCTOIMOPHOHAIBHOTO  PAa3BUTHS: TPSAMOE, HENpSMOe
(TmanHOYHOE). BimstHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPhI, CIOCOOHEIE BEI3EIBATH BPOXKIEHHEIC
YPOICTBA.

Poct u pasButme pactenuii. OHTOreHe3 IMBETKOBOTO pPACTEHHUS: CTPOSHHE CEMEHH, CTaIuu
pa3BUTHSL

JdemoncTpanun:

Tabmumpr u cxembl: «DOpMBI Pa3MHOXKEHHS OpPTaHU3MOBY», «JIBOHHOE OIUIOMOTBOpPEHHE Y
IIBETKOBBIX pacTeHHi», «BereraTHBHOE pa3sMHOXKECHHE pacTeHUN», «JleeHne KIeTKH OaKTepHiiy,
«CTpoeHue MHOJOBBIX KIETOK», «CTpoeHue XpoMocombD», «Kierounsrii uukn», «Pemmukanus JTHK»,
«Muroszy», «Meito3y», «IIpamoe u HenpsaMmoe pa3BuTuey, «l'aMerorenes y MiIeKONUTAIONMX U YEJIOBEKaY,
«OCHOBHBIE CTaIUM OHTOIECHE3a».

OGopymoBanue:  MHKPOCKON,  MHKpomnpenapatbl  «CriepMaTo30HIbI  MIIEKOMHTAIOIIET 0%,
«Sineknerka MiekonuTaromeroy, «KapuokuHes B KIETKaX KOpEUIKa JyKa», MAarHUTHasT MOJENb-
armunkanus «/lenenne knerkuy», monens JIHK, Mogens meradasHoit XpOMOCOMBL.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlabopaTopnas padota Ne 3. «Habnromenne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpernapaTax».

JlabopatopHas pabora Ne 4. «UM3ydyeHue CTpOSHHS TIOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIpernapaTax».

Tema 6. HacjieACTBEHHOCTh U H3MEHYUBOCTh OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. Mctopus pa3BUTHSI T€HETUKH. Poib LUTONOTMU M 3MOPUOIOT UM B
CTaHOBJICHUM TEHETHKU. BKiag poccHilcKMX W 3apyOeXKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeToabl



TCHETHKH (TMOPUAONOTHYECKUN, IUTOTCHETHYECKHH, MOJEKYIspHO-TeHeTndeckuii). OCHOBHBIE
TeHEeTUYECKHEe OHATHUS. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMas B CXeEMax CKpEIMBaHUM.
3aKOHOMEPHOCTH HacJeIOBAaHUS TPU3HAKOB, ycTaHoBieHHBble . Menagenem. MonorubpumHoe
CKpelinBaHue. 3aKoH eanHooOpa3us TMOPHIOB MEpPBOro mokoneHus. [IpaBuino TOMUHHpOBaHUS. 3aKOH
pacIieruieHus Ipru3HakoB. [ unoresa yucTorsl ramer. [loaHoe 1 HEMoIHOE JOMUHUPOBAHHUE.

JdurnbpumHoe ckpenpBanne. 3aKoH HE3aBUCUMOT0 HACJIeAOBaHMs IPU3HAKOB. LluTorenernueckue
OCHOBBI ~ JUTHOPHIHOTO  CKpEUIMBaHWS.  AHalnm3upylollee  CcKpelmuBaHue.  lcrmonb3oBaHue
AQHATM3UPYIOUIET0 CKPEIIMBAHUS ISl ONIPE/ICIEHUS TCHOTHIIA OCOOH.

CueruieHHOe HaclienoBaHue npu3HakoB. PaGora T. Moprana mo CIEIUICHHOMY HAacCjeIOBaHHUIO
reHoB. Hapyiienue crenyieHus: TeHOB B pe3ysbTaTe KPOCCHHIOBEpa.

XpoMocoMHas TeOpHs HACIIEACTBEHHOCTH. | eHeTHuecKue KapThl.

I'enetnka moma. XpoOMOCOMHOE OIpeAeieHne Tmoja. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omoramerHsle 1 reTeporaMeTHble opranu3mMel. HacnenoBanue npu3HakoB, CLHEMIEHHBIX C TTOJIOM.

W3menunBocTh. Buapl m3MeH4YMBOCTH: HEHAcHeICTBEHHas W HacieAcTBeHHas. Ponmb cpensl B
HEHACJEICTBEHHON M3MEHYUBOCTU. XapaKTepuCcTHKa MO (PUKAITOHHOM U3MEHYUBOCTHU.
Bapuanuonnslit psnq u BapuanuoHHas KpuBasg. Hopma peakunn npusHaka. KomnuuecTBeHHblE U
Ka4yeCTBEHHbIE IPU3HAKU M UX HOpMa peakiuu. CBoHCTBa MOJM(PHUKAIIMOHHON H3MEHUYNBOCTH.

Hacnencreennas, win reHOTHINIHYECKas, M3MEeHUYNBOCTh. KoMOMHaTHBHAS M3MEHUYNBOCTh. Meiio3 u
MOJIOBOM  TIPOIIECC — OCHOBa KOMOWHATWBHOW W3MEHYMBOCTH. MyTallMOHHAs H3MEHYHBOCTb.
Krnaccudukanuss Myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacTora W TPHYMHBI MYTaIHil.
MyrarenHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX pSJOB B HACIENCTBEHHOW wu3MeHumBocth H. .
Basunoga.

BHaesnepHas HacnencTBEHHOCTh M H3MEHYHUBOCTb.

I'eneruka wuyenoBeka. Kapuorun denoeka. OCHOBHBIE METOAbl TI'€HETHKHM  YEJIOBEKA!
TCHCAIOTHUECKUHA, ONM3HEIOBBINA, ITUTOTCHETHUECKHH, OMOXMMHYECKUN, MOJICKYISIPHO-TCHETHICCKUH.
CoBpeMeHHOE oIpejelieHHe TeHOTHIIA: II0JHOI'€HOMHOE CEKBEHUPOBAaHHE, I'CHOTUIIMPOBAHUE, B TOM
gucie ¢ momompio ITI[P-anamu3a. HaciencrBennsie 3a00/1eBaHms YeIOBEKA: TeHHBIE 00IE3HH, OOIE3HN C
HACJICICTBEHHON IPEAPACIIONOAKEHHOCThIO, XPOMOCOMHBIE Ooie3HH. CoMaTH4ecKHe U I'eHepaTUBHBIE
MmyTanun. CTBONMOBBIE KIETKU. [IpHHIMOBI 310poBOro obpasa >KH3HH, JUATHOCTHUKHU, MPO(QMIAKTHKA H
JICYCHUSI TEHETHYECKUX Oorne3Held. MenuKo-reHeTHuecKoe KOHCYIbTHPOBaHHE. 3HAUeHHE MEIUIMHCKOM
TEHETHKH B IPEIOTBPAILCHNH 1 JICUCHUU TeHETHYECKHX 3a00/IeBaHUN YEIIOBEKa.

JdemoncTpanun:

IToptpersr: I'. Mennens, T. Mopram, I'. ne ®pu3, C. C. UerBepuko, H. B. Tumodeen-PecoBckuii,
H. Y. BaBuios.

Tabmuue! n cxembl: «MOHOrHOPUIHOE CKpEIIMBAHUE U €r0 LUTOICHETHYEeCKas OCHOBa», «3aKOH
pacuielUIeHus] M €ro LUTOr€HeTHYecKas OCHOBa», «3aKOH 4YHCTOThI ramer», «Jlurubpuanoe
CKpemBaHuey, «l{uTonorndeckre OCHOBBI TUTHOPUIHOTO CKPEIUBaHUD», «Meto3y, «BzanMoneiicTBue
aJUIENIBHBIX TEHOB», «['eHeTHyeckne KapThl PACTEHHH, JKHBOTHBIX M 4YENOBEKa», «l'eHeTHka Ionay,
«3aKOHOMEPHOCTH HACIENOBAaHHS, CLEIUIEHHOTO € MOIoM», «KapHOTHIBI YernoBeKa M KHUBOTHBIXY,
«Bugpl u3MmeHumBocTH», «MonudukanMonHas u3MeHYHBOCTh», «HacnemoBanue pesyc-hakropay,
«['enernka rpynn KpoBw», «MyTalluOHHAs H3MEHUYUBOCTDY.

ObopynoBanue:  Moxaenu-anmMkanun — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemnonHoe
JOMHUHHpOBaHue», «JuruOpuaHoe ckpemmBaHue», «llepekpécT XpoMocomM», MHUKPOCKON H
MuKponpenapar «Jlpozoduna» (Hopma, Myranuu (Gopmbl KpBIJIBEB U OKpAacKH Tena), repdapuii «l opox
[IOCEBHOM.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 5. «M3ydeHue pe3ynpTaToOB MOHOTMOPUIAHOTO W JUTHOPUAHOTO
CKpELIMBaHUS y Ip030(QUIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopuast pabora Ne 6. «M3ydueHne MoAM(HUKALIMOHHOW HM3MEHYMBOCTH, IOCTPOEHHUE
BAapHALMOHHOTO pAJia U BApHallMOHHON KPUBOI.



Jlaboparopnast pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpeNnapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAIN3 POJOCIOBHBIX YT OBEKay.

Tema 7. Ceniekuusi opranun3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexkuusi Kak Hayka M IIpolecc. 3apoXAEHUE CeleKUuu H aoMmecTukanus. Yuenne H. .
BaBuioBa o0 1eHTpax TPOUCXOXKAECHUS MW MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsr
MIPOUCXOXKJEHHSI IOMAITHUX KUBOTHBIX. COpT, TOpOAA, IITAMM.

CoBpeMeHHBIE METOIBI CcelIeKIMU. MaccoBbIi W WHAMBUIYaIbHBIA OTOOPHI B CENEKIMH PACTeHUH
u KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUAMHT. YUmcras JUHHAL
CkpeuMBaHue YHCTHIX JHMHUH. [ereposuc, wim rubpuanas cuia. HeponcTBeHHOe CKpelIMBaHHE —
ayropununar. OtnanéHHas ruOpuamzanyst u e€ ycrmexw. VICKycCTBEHHBIM MyTareHe3 M TONy4YeHHe
MTOJTUTUIONI0B. JlOCTHKEHUS CeNeKLUN pacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacip TPOM3BOACTBA. ['eHHas WHXXEHepus. OTambl CO3JaHUS
pexomOunanTHOW JIHK u TpaHcrenHwix opraHm3MoB. Kinerounast wrxkeHepusi. KieTowHble KyJIbTYyphI.
MUuKpOKIOHaJIBHOE Pa3MHOXEHUE pacreHuii. Knonuposanue BBICOKOITPOIYKTUBHBIX
CENTbCKOXO03HCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE M ATHYeckhe mpoOiiembl. MO — reHeTHuecKu
MO (HUIIMPOBAHHBIE OPTaHU3MBEI.

HeMoHcTpanuu:

IToptpersi: H. U. BaBuiios, Y. B. Muuypun, I'. 1. Kaprieuenko, M. @. I1BaHoB.

Tabmuiel 1 cxembl: KapTta «LleHTpbl POUCXOXKIAECHHUS M MHOTO0Opa3us KyJIbTYPHBIX PaCTEHHIT»,
«[lopompl mOMamHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHmit», «OtmanéHHas TUOpUAN3ALNY,
«Paborer akagemuka M. @. Upanosay, «llomumionaus», «O0beKkTHl OHOTEXHOIOrHM», «KieTounbie
KyJIbTYpbI B KIIOHHPOBaHUE», «KOHCTpynpoBaHHe U TIEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MYJSDKY TIJIOZOB M KOPHEIUIONOB AUKUX (OPM M KyJIbTYpPHBIX COPTOB PAaCTEHHIH,
repbapuii «CeTbCKOX035HCTBEHHBIC PACTECHUS.

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOIAbl M JIOCTMIKEHMS CEJNEKLUUH pAacTeHUHl U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, IVIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIN YUacTOK, B TEIUNINYHOE XO3SHCTBO,
J1a00paTOPHUIO arPOYHUBEPCUTETA UITH HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIIOIIHOHHASA OHOJIOTHS.

[IpenmockTk BOSHUKHOBEHHUS 3BONIONHOHHON TEOPWH. DBONONMOHHAS TEOPUS W €€ MecTO B
Ononorny. Bnusiare 3BONIOIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa HBOMIONUHU. llameoHTOIOrHYeCKHe: IOCIEe0BATEIHHOCTh TOSBICHHS BUIOB B
MaJICOHTOIOTMYECKON JIETOMCH, TiepexoaHble popmbl. broreorpadudeckne: CXoACTBO U pasnuuane (hayH
1 (hJI0p MaTEpPUKOB M OCTPOBOB.

OMOpromornYeckne: CXOICTBA W PasziIUuvs SMOPHOHOB pAa3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENTBFHO-aHATOMUYECKHE: TOMOJOTHYHBIE, AHAIIOTHYHBIE, PYIHNMEHTApHBIE OpTaHbl, ATABH3MEI.
MonekynsipHO-ONOXUMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEICTBEHHOCTH W OCHOBHBIX
MeTabONNYEeCKUX MyTel Y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. apsuna. Ilpennoceiiki BO3HUKHOBEHHS IapBUHU3MA. JIBUXKyIIme
CHJIBI 3BONONMK BUAOB 1O JlapBuHY (M30BITOYHOE pa3sMHOXEHHE TP OTPaHUYEHHOCTH PECypCOB,
HeolpenenéHHas N3MEHYHBOCTh, OOpPh0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus dBomonuu (CTD) u e€ ocHOBHBIC TIOTOXKEHHS.

Muxkpossororust. [lomynsius kak enuHUIA BUAA U 3BOIIOINU.

JBwxymue cuibl (GakTopel) SBONIONWKA BHAOB B Tpupoae. MyTallMOHHBIN Tporecc u
KOMOWHATHBHAs U3MEHYMBOCTD. [lomy nsiinoHHbIe BOHEI U Jpeiid) reHoB. M3omsmus u MUrpanys.

EctecTBennsii 0T00p — HanpaBistoNmi (GakTop IBOTIOIUN. DOPMBI €CTECTBEHHOT'O OTOOpA.



[IpucnocobneHHOCTs OPraHM3MOB Kak pe3ynbTaT sBomouuu. [Ipumepsl mpucnocoOneHuii y
Oprann3mMoB. ApoMop(}03bl U HIUOAAANTALIUH.

Bung wu BumooOpazoBanme. Kputepunm Buma. OcHOBHblIE (GOpPMBI  BHI00OpPa30BAHUS:
reorpaduyeckoe, IKOIOrHIECKOeE.

MakposBomtorusi.  DopMbel  dBOTIONMU:  QUIETHYECKas, JAWBEpreHTHas, KOHBEpI'eHTHasl,
napasienbHas. HeoOpaTHMOCTb BONIOLNH.

[IpoucxoxaeHne OT HeCHEeUMATU3UPOBAHHBIX NpeAakoB. Ilporpeccupyromias crenuamu3anus.
AnanTuBHas pagualus.

JdemoncTpanumn:

Hoptpersi: K. Jlunneit, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Miromnep, A. H. Cesepiios.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHWYecKOoro MuUpa Ha 3emiie», «3apOobIU MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl OoppOBl 3a cyliecTBoBaHHE», «EcTecTBeHHBINH 0TOOPY,
«MHoroobpa3zue CcOpTOB  pacreHuil», «MHOroodpasue TMopoJ  JKUBOTHBIX»,  «[lomynsmmy,
«MyTaloHHass HM3MEHYMBOCTEY», «ApoMopdo3b», «Manmoananranum», «OOmas gereHepanusy,
«/IBmwxymue cwibl 3Bomronuny, «Kaprta-cxema mapmpyra myremectsust Y. [lapsuna», «boppba 3a
cymectBoBanue», «[IpucrnocobienHocTs  opraHu3moB», «['eorpaduyeckoe  BuIOOOpa3zoBaHUEY,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOMIEKIUS HACEKOMBIX C Pa3MYHBIMHU THUIIAMH OKPAacKH, HAOOp IJIOZ0B M CEMSH,
KOJIJICKII S <<HpI/IMepI)I 3alIUTHBIX HpI/ICHOCO6HeHI/II>'I Y KUBOTHBIX», MOICIIb «OCHOBHEBIE HaIrpaBJICHUA
3BOIIOLINNY, 00BEMHAA MoJeNb «CTPOEHHE TOJIOBHOTO MO3Ta MIO3BOHOYHBIX Y.

buoreorpaduyeckas kapra mupa, KOIeKInus «DPOopMbl COXPAHHOCTH HCKOITAEMBIX KHBOTHBIX M
pacreHuii», Moxpens amukanua «llepekpéct XpomocoM», BiaxHbIE Inpenapartel  «Pa3zButne
HAcCeKOMOoroy, «Pa3BuTHe JATYIIKNY, MUKporpenapat «/Ipo3opwuina» (HopMa, MyTanuu (GopMbl KPBUILEB
1 OKpaCKH Tela).

JlaGopaTopHble M MpaKTHYeCcKHe PadoOThI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OIOTHICCKOMY KPUTEPHIOY.

JlaGopatopHas padora Ne 2. «Omnucanue MpUCIOCOOIEHHOCTH OpraHW3Ma M €€ OTHOCHUTEIBLHOIO
XapaxTepay.

Tema 2. Bo3HUKHOBeHHe ¥ Pa3BUTHE KH3HU Ha 3eMuie.

Jlonay4yHbI€ TpecTaBIeHHs O 3apOXKACHUH XU3HU. HaydHple THITOTe3p BOSHUKHOBEHUS KU3HU Ha
3emite: abWoreHe3 U MaHCIePMUsI. XUMHUYECKas dBOIIONHsI. AOHOTeHHBIN CHHTE3 OpraHUNYECKUX BEIECTB
M3 HEOPTaHWYECKHX. DKCIIEPUMEHTAIbHOE TTOATBEPKICHHE XUMUIECKOH 3BONIONMH. HadanpHbie Tams
Oouonornueckor sBomonuu. lmmoresa PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKH. [lepBpie KieTkn M ux sBomonua. DopMHUpOBaHUE OCHOBHBIX TPYII
KUBBIX OPTaHNU3MOB.

PazButue xu3Hu Ha 3emiie mo 3pam u nepuogaM. Karapxell. Apxelickasi U MpOTEPO30MCKas PbIL.
[laneozoiickass 2pa u €€ TEpUONBL: KEMOPHICKHHA, OPJOBUKCKWH, CHIYPHICKHHA, IEBOHCKHIH,
KaMEHHOYT OJIbHBIN, TEPMCKUH.

Me3o3olickas 3pa u €€ nepuoibl: TPUACOBBIM, FOPCKUH, METTOBOM.

Kaitno3olickas 3pa u e€ nepuonpl: 1ajacoreHOBbI, HEOT€HOBBIM, AaHTPOIIOTr €HOBBIM.

XapakTepucTuka KiIuMaTta U TeoJorudeckux mpormeccoB. (OCHOBHBIE 3Talbl  3BOJIOIUH
PACTHUTENBHOTO M XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u KHBOTHBIX. [losiBIeHUe, pacuBeT u
BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak oTpaxkeHue 3Bomound. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIIBI
OpPTaHHU3MOB.

OBomonus YenoBeka. AHTPOIMONOTUS KaK HayKa. Pa3BuTHe MpencTaBieHWH O MPOHCXOXKICHUU
yenoBeka. Meronsl H3yueHMs aHTpornoreHesa. CXoAcCTBa M pPas3inyus YENIOBEKA W KUBOTHBIX.
CucremMaTHuecKO€e OJI0KEHUE YEITOBEKA.



Hewxkymme cunbl (paxkrtopsl) aHTpornoreHesa. HacnenacTBeHHas W3MEHUYHMBOCTh M €CTECTBEHHBIN
oT60p. OOIIeCTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy/a, MBILIUICHNE, PEUb.

OCHOBHBIE CTaJMM U BETBU HBOJIIOLMU YEIOBEKAa: aBCTpajonuTekH, YemnoBek ymenslid, YenoBek
npAMoxoasamuii, YenoBek HeaHIepTalbCKuii, YenoBek pa3yMHbld. HaxoIKuM HCKONMAaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMSI, 00JIaCTh paclpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYAHSI.

UenoBeueckue packl. OCHOBHBIE OOJIBIIME Pachl: eBponeouaHas (eBpasuiickas), Herpo-
aBcTpalougHas (3xBaTOpHANBHAN), MOHTOJIOUIHAS (a3maTcko-aMepuKaHCKas). Yeprol
MPHUCIIOCOOJICHHOCTH TIPE/ICTABUTENECH YeIOBEUECKUX pac K YCIOBHSM CYIIECTBOBaHHS. EIWHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoncTpanumn:

IToptpersi: @. Pemn, JI. [actep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. lapBus.

Tabnuipl u cxembl: «Bo3nukHoBeHHe CONHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenpHas kierka», «KuBorHas kietkay, «lIpokaprnornueckas kierkay, «CoBpeMeHHas CHUCTEMa
OpraHmyeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHHs YeIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKUX HAXOJOK TMPEIKOB COBPEMEHHOT'O YEIOBEKay,
«peBueitme ntoam», «IpeBaue moan», «IlepBbie cCoBpeMEHHbIE 1011y, «HenoBeuecKkue pach».

Ob6opynosanue: myinsbku «[IpoucxoxeHne denoBekay (OIOCTBI aBCTPAIONHUTEKA, MMUTEKAHTPOIIA,
HeaH/epTajblia, KPOMAaHbOHIIA), CIENKH WIN M300paKeHNsT KaMEHHBIX OpyIui NEpBOOBITHOTO YEIOBEKa
(kamMHU-YoOIIIIEpBI, pyOumIiIa, ckpebiia), reoXpoHOoIOrnieckas Tabnuma, Koekius «DopMbl COXpaHHOCTH
HCKOITAeMbIX )KHBOTHBIX M PACTEHUI.

JlabopaTopHble U MpaKTHYECKHE PadoThI:

[Mpaktuueckas padora Ne 1. «l3ydeHHe HCKONAEMbIX OCTATKOB PACTEHHWH M JKUBOTHBIX B
KOJITIEKITUSAX.

OKCKypcus «OBOJIONMS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM HITH
KpaeBemTIeCKU My3ei).

Tema 3. Opranu3msbl U OKpy:Kaoas cpeaa.

OKkonorug Kak HayKa. 3agadd ¥ pa3fenbl JKOJIOTHU. MeTOapl SKOMOTHYECKHX HCCIIETOBAHUMH.
DKOJIOrHYecKoe MUPOBO33PEHNE COBPEMEHHOI'O YEIOBEeKa.

Cpenpl 0OUTaHNS OPTAaHU3MOB: BOJHAS, HA3eMHO-BO3/TyIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHASL.

Oxkojorndyeckne ¢dakTopel. Kimaccudurarums — dKomorHuecKux — (aKTOpPOB:  aOHOTHUYECKHE,
OMOTHYECKUE U aHTPONOTeHHbIE. JlelicTBrEe SKOIOTHYecKUX (paKTOPOB HA OPTaHU3MBL.

Abuorndeckne (haKTOpBI: CBET, TeMIileparypa, BiIaxHOCTh. DortomepuommsMm. Ilpucmocobnenns
OpPTaHU3MOB K JIEUCTBUIO aOHMOTHYECKUX (pakTOpoB. bronorndeckrne puTMel.

buotnueckue ¢akropsl. Buasl OHOTHYECKWX B3aWMOJEHCTBHUNA: KOHKYpPEHITHS, XHWIIHAYECTBO,
cumbro3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyanau3M, KOMMEHCAIH3M (KBapTHPaHCTBO,
HaxJICOHHYEeCTBO). AMEHcanu3M, HEUTpamu3M. J3HaueHWe OHOTHYECKMX B3aMMOJNCHCTBHHA s
CYIIIECTBOBAHHUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIIOTHYECKUE XapaKTePUCTHKH MOy Aui. OCHOBHBIE TIOKA3aTeNH TOMYJISIIH: YACICHHOCTS,
IJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTD, MIPUPOCT, MUTpaIws. JJMHaAMIKa YMCIEHHOCTH TOIMYJSIUN U €
peryIsLus.

JdemMoHncTpanum:

[optpersr: A. I'ymbonear, K. @. Pynse, 3. ['ekkens.

Tabmumpr u cxembl: kapta «lIpupomnbie 30HBI 3emmu», «Cpembl OOWTaHHUS OPTAHHU3MOBY,
«Doronepuomuzmy», «llomymsmum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYISIIAA WH(PY30pHH-
typenbkny, «[lumessie memm.

JlabopaTopHble U MpakTHYecKUe padoThbl:

JlaGoparopuass pabora Ne 3. «Mopdomoruueckue OCOOEHHOCTH PAcCTEHMH H3 Pa3HBIX MECT
OOUTaHWUS.

JlaGoparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «Ilogcyér mIOTHOCTH MO Pa3HBIX BUAOB PACTCHHI».



Tema 4. Coo61mecTBa 1 3KOJTOTHYECKHE CHCTEMBI.

CoobmiectBo oprann3MoB — OuoreHo3. CTpyKTyphl OWOLIEHO3a: BWIOBAas, MPOCTPAaHCTBEHHAS,
Tpoduueckas (mumeBas). Bunsi-nomuaanTel. CBs31 B OHOIIEHO3E.

Okonoruueckue cucrembl (3kocuctembl). [loHaTHe 00 »sKkocucTeMe ©  OHOreoleHo3e.
OyHKIIMOHATILHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLEHThI, KOHCYMEHTBHI, pexyleHThl. KpyroBopor
BEIIECTB M TMOTOK 3HEPrHH B dKocucTeMe. Tpodudeckue (NMHUILEBBIE) YPOBHU DKOCHCTEMbI. [luieBbie
e u cetd. OCHOBHBIE TOKa3aTedn SKOCUCTEMBI: Onomacca, MpOMYKIHUs. JKOIOTHIECKUE THPaAMHIBL:
MPOAYKIIHUHU, YACICHHOCTH, OuoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIHUS, pa3BUTHE.
Cyxkueccus.

[IpuponHele  SKOCHCTEMBI. OJKOCHCTEMBI 03€p M  peK. OKOcHCTeMa XBOWHOIO MU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTPOINIOT'eHHBIE  3KOCHCTEMBI.  ATpOdKOCHCTeMBI.  YpOoskocucteMbl. buonorndeckoe u
XO3SUCTBEHHOE 3HAUEHNE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

BuopasnooOpasue kak QaxTop ycroiuuBocTH 3KocucTeM. CoxpaHeHHe OHOJOrHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepraackoro o 6uochepe. ['panunbl, cocraB u cTpykrypa Ouocdepsl. Kusoe
BemiectBO M ero ¢GyHkiuu. OcoOEHHOCTH OHMOC(epbl Kak TIiI00albHONW 3KOCHCTEeMBbI. JuHammuueckoe
paBHOBecHe 1 oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTs! BemecTB U OMOT€OXUMHYECKHE ITUKIIBI SJIEMEHTOB (yriieponaa, a3oTa). 30HaILHOCTh
o6uocheprr. OCHOBHBIE OMOMBI CYIITH.

UenoBeuectBo B Ouochepe 3emian. AHTPONOreHHbIE H3MeHeHHs B Ouochepe. [obaibHbIE
9KOJIOTUYECKHE MTPOOIIEMBI.

CocymectBoBanre mpupoAbl W 4yeioBedectBa. CoxpaHeHue OWOpa3zHOOOpasusi Kak OCHOBa
ycroitunBocTr Omocdepsl. OcHOBa paliOHANBHOTO VYIIPABICHHS MPHPOJHBIMH pECypcamMH U WX
rcrnonb3oBanue. JlocTikennst OMOIOTHN U OXpaHa MPUPOIHI.

JdemoncTpanumn:

IToptpersr: A. JIk. Tencmu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer n cxemsl: «llumeBbie 1enmu», «buomeHo3: coctaB W CTpykTypay, «lIpupomHbie
coobmiecTBay, «llemn muTaHU», «IKOIOrMUecKas mupamMuna», «buochepa u denmoBek», «IKOCUCTEMA
IFPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOrO Jeca», «buoreHo3 BomoéMayn, «ATrpoIeHo3»,
«IIpuMepHBIe aHTPOIIOTCHHbIE BO3ACUCTBUS Ha NpuUpoay», «Ba)kHelllne HCTOYHHMKHU 3arpsi3HEHUs
BO3/[yXa W TPYHTOBBIX BOI», «IlouBa — BaxkHelIas cocraBisiomas ornocdepsr», «DaKkTopsl Jerpananuu
mouB», «llapHUKOBBIH 3ddekT», «DaKTOpHl PaTUOAKTHBHOTO 3arps3HEHus Ouocdepb», «OOmas
CTpyKTypa Omochepsi», «PacmpocTtpanenune xu3Hu B Omocdepe», «O30HOBBI dKpaH Omochepsn»,
«Kpyrosopor yriepona B 6nochepe», «KpyroBopoT azora B mpupoae».

OGopynoBanue: Mojenmb-anIuinKanus «TunmaHbie OWOIEHO3bI», TepOapuii «PacTtuTenbHbIe
cooOmiecTBa», kommeknun «buoreHo3», «Bpeautenn BakKHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIBTYP»,
repbapuu W KOJUIEKIIMHA PACTEHWH M XUBOTHBIX, MPHHAJISKAIINE K PA3HBIM 3KOJIOTUYECKUM TPyIIIam
omHoro Buna, KpacHas kaura Poccmiickoit Denepariin, n300pakeHUs OXpaHSEMBIX BUIOB PaCTEHUH U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMEBI 110 BHMOJIOTMN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS Ipeamera «bHoJIOrus» BbIIEIEHBI
CIIEAYIONINE COCTABIIAIONINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC Pa3sBUTUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuUCymuMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPaJWIHWOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTHU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «bronorus» T0JKHBI OTpaXarhb
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM POCCHHCKOrO  OOIIEecTBa,
pacivpeHe >KU3HEHHOTO OIbITa U ONbITa JESTENbHOCTU B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33124, BHITIOJHEHIH OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIFOJICH ¢ pa3HBIMU yOSKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSMHU M COLIMATLHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TFOTOBHOCTb K T'YMAaHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTpUOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM 53bIK U KyJIBTYpY, IPOLIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAclIeAUI0 U MaMATHUKAM IPUPOJIBL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAaHOBJIEHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIIEHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas AaKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIUX 3J0POBbIO U JKU3HU JHOACH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX NPHUBBIYEK (YNOTPEOICHHs aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTbH K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHYECKON U COLIMAIILHO M HANPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NESITEIBHOCTD;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BEIOOpP Oymymiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBILLIEHUE YPOBHS 3KOJOTMYECKOW KYyJIbTYpbl: MPUOOPETEHHE OIbITA IIAHUPOBAHMS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pelIeHWH NpoOJeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJOIOJB30BaHUEM (coO0IeHue
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUSITHE NEHCTBUM, NMPHUHOCSIIMX BpEa OKpYKalolled NpUPOIHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HUMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHue creuuduk OUOJIOTUM KaK HayKd, OCO3HaHUA €€ poiu B (OPMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHruH NpoobIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble mpooOieMbl pa3BUTHUSI YE€TIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJMy4aeMble 3HAHUS JUIs aHajdu3a M OOBSCHEHUS SIBICHUN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OHWOJIOTMYECKUE 3HAHUS sl pPelIeHUs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaUYUMBIC IS (OPMHPOBAHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIS
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIeJOBaHUE, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT M JIPYTHX), YHUBEpCajIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIIOCOOHOCTD 00yJaronuxcs HCIIOJIL30BaTh OCBOEHHEBIE MEXTUCITUTIIINHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHMpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oOOOIIeHHs), PaCKphIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHHOCTHU C MOCTABJICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTIOUEHNUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IUIaH PEUISHUS MPOOIEeMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pPa0OTy B YCIOBHUSX pPEabHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpoosieM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHIO B YYEOHBIX CHTYalHsIX, B TOM YHCIIC TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3WpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YyMETh TIEPCHOCUTh 3HAHUS B  IO3HABATCILHYIO M  IPAKTHYECKYI0  OO0JIACTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ unopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPUTUIESCKH OIICHUBATh €€ JJOCTOBEPHOCTh M HEIPOTHUBOPECYHBOCTH;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN S3bIK B KayeCTBE CPEICTBA MPU paboTe ¢ OHOJOrHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIJIETh HAaBBIKAMU DACMO3HABaHMS W 3allUThl WHGOpMAlUU, HUHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTH U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OPraHW30BBIBATH U KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PEeryJIATUBHBIMH AeCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaX IO OTHOLIECHUIO K >KMBOW IPHUPOJE, CBOEMY 3JIOPOBBIO M 3I0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIeHUs MPOOIeMbl ¢ YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
JUIsL OLIGHKU CUTYalluH, BBIOOpa BEPHOTO PEIICHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO mno Ouosiornu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NEeSITEeIbHOCTH 1O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IMUHBIX y4eOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

Cc(OPMHPOBAHHOCTb 3HAHUM O MECT€ M POJIM OUOJOTMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKaA Ul PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alys  JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOI000pa3us ¥ MPOUCXOKICHUS KyJIbTYpHbIX pacTeHuit H. U.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJICHHUH, OpraHuM3alus W IpOBEACHUE OHOJIOrMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYUHAMH, OOBACHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATH,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJIENATh CYLUIECTBEHHBIE NMPH3HAKK BHUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mel03a, OIJIOJIOTBOPEHUS, Pa3MHOXKEHHUS, UHIUBUAYaTbHOTO Pa3BUTUSA
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3JI0POBbsI M 370POBbS OKPYKAIOUIMX JIIOJEH, COOMIONEHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TIEHETUYECKHE 3aJadyl Ha MOHO- U JUTHMOpHIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMaIMU, HayYHO-TIOMYJSIPHbIE MaTEpHUasbl), STUHUECKHUE ACIIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHsS ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIa/le POCCHUICKUX U 3apyOEeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH, SBOJIONMS, JBIKYIIHE CHIBl ((aKTOphl) DBOJIIOIUH, MPHCTIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH Hay4yHOTO IMO3HAHUS B OMOJOTMU: HAONIOJEHUE M OMHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PE3ylIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSTHIA,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIICHO30B U JKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCa BEIECTB U MOTOKA SHEPIHU B SIKOCHCTEMAaxX, aHTPOTIOT€HHBIX U3MEHEHH i
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOET0 3/I0POBbS U 3J0POBbSl OKPYKAIOUIMX JIIOJeH, COONIONCHUS HOPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pelIaTh 3JIEMEHTapHble OMOJIOTMYECKHE 33Jauyd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HHTEPHPETUPOBATH HHPOPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOMOTILE Kt Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
WBBIC CUCTEMBI U HX OpraHU3aIs 0 0 https.//m.eds00.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 UMHYECKHUI COCTaB M CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKU 6 1 0 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUEe ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 0 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CACPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 4
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 1 1
BOFOIHOHHAS CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprani3Mbl i OKpykalolas cpea ° 0 https://m.edsoo.ru/7f41cc74
bub OK
4 CooOriecTBa 1 9KOJIOTHYECKUAE CUCTEMBI 9 0 0 htI/tIszI:jI/(r)rT\.eeI:si.ru 7f41cc74
bu6mmoreka [IOK
5 P 2 0 0
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 55
[TPOTPAMME '



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

10 KIIACC
N KosmnuecTBo yacos Jlara DJIeKTpOHHbIe HH(poBbIe
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3y4YeHus
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 BHoJIOrKs B CHCTEME HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Metobl HO3HAHUS )KUBOM TPUPO/IBI.
, ngaxmqecxa;[ pabora Ne 1 . . 05 BuGmorexa IIOK
«VICITOJIB30BAHHEC Pa3JIMYHBIX METOI0B .
P A https://m.edso0.ru/863e6122
MIPH U3yYeHUN OUOIOTUIESCKUX
00BEKTOBY»
3 Bronornueckre CHCTEMBI, TPOIECCH 1 1 0 0 bu6mmoreka [IOK
UX U3y4ECHHE https://m.edso00.ru/863e6564
4 Xumudeckuii cocTaB KiIeTKd. Boma u 1 0 0 bu6mmoreka [IOK
MMHEpaIbHBIE COIU https://m.edso0.ru/863e674e
5 5 c 6 1 0 0 bu6mmoreka [JOK
CJIKHU. COCTaB U CTPOCHHE OCIIKOB
P https://m.edso0.ru/863e6b72
DepMEeHTH — OMOJIOTHICCKIE
. ;aTlamxlﬂsaTopH. JlabopartopHas pil6OTa . . 0s Bu6muorexa LIOK
0 | «¥13y4CHHEC KaTaAJIUTHYCCKOU .
Vi https://m.edso0.ru/863e6b72
aKTUBHOCTH (hepMEHTOB (Ha mpumepe
aMUJIa3bl UJIN KaTaJ'IaBBI)»
bu6mmoreka [JOK
7 \% ) 1 0 0
TICBOABL. JHITHAR https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 H . AT® 1 0 0
YIICHHOBBIE KHCTOTR https://m.edsoo.ru/863e6d5c



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
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I/ICTOpI/ISI 1 MCTOJbI U3YUYCHUS KIICTKH.

bubmuoreka [JOK

9 0
Kunerounas teopus https://m.edsoo.ru/863e6e88
10 K 0 bu6mmoreka [{OK
€TKa KaK IICJIOCTHAas XHUBas CUCTEMa
Hel https://m.edso0.ru/863eb348
CrtpoeHne 3yKapruOTHIECKON KIICTKH.
JlabopaTtopHas pabota Ne 2
«/3yueHue CTpOEHHUS KIETOK bubnuoreka [JOK
11 PACTEHUIA, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
GaKTepHH MOl MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax u ux
OITUCAHMEY
bu6mmoreka [IOK
12 06 6 0
MCH BELLECTE T METAbOTIEN https://m.edso0.ru/863e766¢
13 o < 0 bu6moreka [IOK
OTOCHHTE3. XEMOCHHTE3
https://m.edso0.ru/863e7c98
14 5 s of 0 bu6mmoreka [IOK
HEPIreTUNYCCKNUU OOMECH
P https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIIeTKU. Jlenenne
. ;ne;mil{. l\élmo& JlabGopaTopnas pabora 05 Bu6muorexa LIOK
0 5 «Mao0JIACHUEC MHUTO3a B KIICTKAX .
8 https://m.edsoo.ru/863e7dc4
KOHYMKa KOpEIIKa JIyKa Ha Ir'OTOBBIX
MUKPOIIpEnapaTax»
16 buocunres Genka. Peakuus 0 bubmuoreka [JOK
MaTpPHUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 T 5 6 0 bubmuoreka [JOK
AHCIIAINA — OMOCHHTE3 OCIIKa
P i https://m.edso0.ru/863e796e
18 Heknerounbie (GOpMBI )KU3HH — 0 bu6mmoreka [JOK
BHPYCHI https://m.edsoo0.ru/863e7540
19 ®opMBI pa3sMHOXKEHUST OPTaHU3MOB 0 bubnunoreka [JOK



https://m.edsoo.ru/863e6e88
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https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e

bu6mmoreka [{OK

20 Meiio3 0
" https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX
Kierok. OIIoA0TBOpEHHE.
21 JIaGoparopnasi padora Ne 4 05 bubmmoreka [{OK
«M3yuenne CTpOEHHUS MOJOBBIX ' https://m.edso0.ru/863e81b6
KJICTOK Ha I'OTOBBIX
MHKPOIIPENnapaTax»
27 WHauBuyabHOE Pa3BUTHE 0 bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 IeHernka — Hayka O 0 bubmuorexa [JOK
HACJIEIICTBEHHOCTH ¥ N3MEHYHBOCTH https://m.eds00.ru/863e86f2
y 3aKOHOMepH1§)/ICTI/I Ha(éHCZ[OBaHI/IH . Bubmorexa [IOK
IpU3HAKOB. MOHOrMOpHIHOE
P pu https://m.edso00.ru/863e8878
CKpeEILMBaHUE
) JurubpuaHoe cCKpemmuBaHue. 3aKoH . Bu6morexa LOK
HE3aBUCUMOTO HACJICAOBAHUS
A https://m.edsoo.ru/863e89a4
[PU3HAKOB
CuensjeHHoe HaclIeJ0BaHNE
npu3HaKoB. JlabopaTopHas padora Ne
26 5 «M3y4eHue pe3yabTaToB 05 bubnnoreka [JOK
MOHOTMOPHU/IHOTO U JUTHOPUIHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBAHUSA Y IPO30(HIIBI HA
TOTOBBIX MHKpOIIpEnapaTax»
97 I'eneruka nona. HacnenoBaunue 0 bu6mmoreka [JOK
HPHU3HAKOB, CLEMIEHHBIX C TI0JIOM https://m.eds00.ru/863e8c60
08 UsmenunBocTh. HenacnencTBeHHAsS 05 bu6mmoreka [JOK

n3MeHYnBoCTh. JlabopaTopHas padora

https://m.edso0.ru/863e8efe
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Ne 6. Uzyuenne MoanpuKamOHHOMI
HM3MEHYMBOCTH, IOCTPOECHUE
BapHAIIOHHOTO psJia U
BapUaLlMOHHOW KPUBON»

Hacnencrsennas n3aMeH4YUBOCTD.

29 JIaboparoprast pabota Ne 7. «AHanu3 1 05 bubmmorexa [{OK
MyTalui y 1po30QHIIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIIPEnapaTax»»
bubmmoreka [{OK
30 r 1 0
et Heronera https://m.edso0.ru/863e8d78
" Pe3epB;LH/I ypok. O6o01ieHue 1o . . Bu6mmorexa IJOK
teme «HacnencTBeHHoCTh 1
el https://m.eds00.ru/863eb348
HU3MEHYUBOCTH OPIraHU3MOBY
32 c 1 0 bu6mmoreka [IOK
ere aK HaykKa orecc
PICKIITL JEaic Hayia 1 Hpott https://m.edsoo0.ru/863e9214
33 MeToB! U TOCTYIKEHHS CEEKITNN 1 0 bu6mmoreka [IOK
pacTeHHH M KUBOTHBIX https://m.edsoo.ru/863e9214
34 BrorexHoaorus Kak oTpacib 1 0 bu6mmoreka [IOK
HPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[MTPOI'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e9214
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
N bubnuorexa [JOK
1 IBOIIOLIHS 1 MCTOLbI €8 H3yHeHH 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 0 0 bubnuorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Murkpoor oo 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BHJIA ¥ SBOJTFOITUH.
4 Hi6oplal1TopHiﬂ pabora ;9 1 1 0 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeEHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 0 0 bubmuorexa [JOK
(baxTOpHI) IBOIFOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOpPMBI 1 0 0 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanHue. JlaboparopHas 1 0 05 bubnnoreka [JOK
pabota Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hamnpasnenus u nyru 1 0 0 bubnuoreka LIOK
MaKpO3BOIIOIUU https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
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9 HeobOpaTumocTs 3BOTIOIUN 0
10 HcTopust xu3HHu HA 3emiie 1 0 bubmuoreka [IOK
METO/IbI €€ U3yYCHUS https://m.edso0.ru/863eb348
11 ['mnoTe3bl MPOUCXOXKIACHUS KUZHH 0 bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emiie 1o 3pam 0 bubnnorexa [JOK
U TepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MUDA.
[IpaxTnueckas padora Ne 1 bubnuoreka [JOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHIA U KUBOTHBIX B
KOJUTEKITHSIX»
CoBpeMeHHas cucrema bubmuorexa [JOK
14 0
OpraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOIIONUS YEJIOBEKA 0 bu6mmoreka [IOK
(aHTpOMOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) 0 bubnuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOJIFOIIUHA 0 bu6mmoreka [JOK
YeJI0BeKa https://m.edsoo.ru/863eb348
18 YenoBeyeckue packl U MPUPOTHBIC 0 bubnunoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
PesepBublit ypok. O6001IeHHE 10
19 TeMep«BOBHil:(HOBeHI/Ie IL/IupaBBI/ITI/Ie 0 bubnnorexa HOK
https://m.edsoo.ru/863eb348
KU3HU Ha 3emiie»
20 DKoJIorus Kak HayKa 0 Bubmiorexa LIOK

https://m.edso0.ru/863eb348
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (baxTopsI 0 https://m.edsoo.ru/863eafec
AbGunotnueckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonorudyeckre 0COOEHHOCTH
22 paCTSfHﬁ U3 Pa3HBIX MECT 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 brotiteckie (akToph 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
b | o Do o
N https://m.edsoo.ru/863eb348
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — 0 bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 0 bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN
97 3KOCUCTEMBI. DKOJIOTUYECKHUE 0 bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus
28 IIpupoanbie 3KOCHCTEMBI 0 Bubamotexa [IOK
https://m.edsoo0.ru/863eb348
29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI 0 bubnmorexa HOK

https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

30 buocdepa — rinodansHas 1 0 bubmmoreka [JOK
dKOCHCTEMa 3eMII https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnuorexa [JOK
onochepsr https://m.edso0.ru/863ebd16

32 UYenosevecTBo B Onoctepe 3emin 1 0

33 CocytiecTBoBaHUE MTPUPOIBI U 1 0 bubnuorexa [JOK
YeI0BeYeCTBA https://m.edsoo.ru/863ebale
PesepBubIit ypok. O600m1eHIE

34 tembl «Coo0riecTBa u 1 0
IKOJIOTHYECKHE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 95

[TPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u np.; Ilox penakiueit
[Taceunuka B.B. Akunonepnoe obmectso «M3mgarensctBo «IIpocBemienue»
* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuii A.A., Pyomos A.M. u np.; [lox penakuueit
[Taceunuka B.B. Akunonepnoe obmectso «M3mgarensctBo «IIpocBemieHue»
JlonoHUTe/ILHBbIE Y4eOHUKH
* buonorwus, 10 knace/B. U. CuBornasosa, 1. b. Aradonosoit, E.T. 3axaposa. M:. «JIpoda»

* buosorus, 11 knmacc/B. U. CuBornasosa, . b. Aradonosoii, E.T. 3axaposa. M:. «JIpoda»

METOIUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

Metoanueckoe nocooue mist yautens /B.M. CuBornazos

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://fipi.ru/

https://fipi.ru/






