MHWHHCTEPCTBO ITPOCBEIEHUS POCCUMCKOW ®EIEPAIINN
MuHHCTEPCTBO 00PA30BaHUA U HAYKH AJITAliCKOT0 Kpast
AIMUHHCTPAUU AJITANICKOTO PaliOHa

KomureT no o0pa3oBanuio u aejiaM MOJIOEKHU

MBOY Auaraiickas COLI Ne2
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
MIT yunrenei 3aMeCTHTENb zmpelcropa JupexTop

OOIIECTBEHO-HAYUHEIX H 110 YBP

€CTeCTBEHHO-HAYIHBIX \» <= /é}“ 2 T.B.Bay3p

IpEeaIMETOB > E.JL.JleHHCOBA Nel90/OJT ot «29» 08 2024

Hporoxon Nel ot «28» 08 &
2024 r.

3\

E.B.©POMHHBIX
ITpotoxom Nel ot «28» 08
2024 r.

( B
AOKYMEHT NOAMNNCAH
SNEKTPOHHOW MOANMUCHIO

Ceprudmrar: 27FETBD0511B1EFSBAD8D48DA446304E6
Bnapeneu: baysp TateaAHa BnagumuposHa
Nevicteutenex: ¢ 28.03.2024 go 21.06.2025

. Y,

PABOYASI [IPOTPAMMA
(ID 4499498)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

st ooydatomuxcst 10 — 11 xmaccos

c. Auaraiickoe 2024



IMNOACHHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJIOTMU TEOPETHUUECKYIO OCHOBY IS
OTIPEJICIICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS YUeOHOTO MpeaMeTa
«buosorusty  cocraBuwiIM: KoHUentyaiabHele nonoxeHus DI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIE, COJEp)KaHMs, pPE3yJlbTaToB OO0yd4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENIX U
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoii ®enepanuu, a Takke MOJOKEHUS O
cnernudurke Ouonoruu, e€ 3HAYCHUHN B MMO3HAHUU KHUBOU MPUPOJIBI U 0OECTICUCHU N
CYILIECTBOBAaHUS YesloBeYecKoro obimiectBa. COrjiiacHO Ha3BaHHBIM TOJIOKECHUSM,
OTIpEJICIEHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MPEACTaBICHUE O LeNiax, 00 oOmei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpelCTBaMU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
cCollep)KaHHe, €ro CTPyKTypy, pacmpelneieHue I0 pasieraM U Temaw,
PEKOMEHYEMYIO TOCIIeIOBATEIbHOCTh U3YUCHHSI YUeOHOTO MaTepuasia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JOTHKH 00pa3oBaTEIHLHOTO
MpoIIecCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuXcs.

B nmnporpaMmvMe 1m0 OuoONOTMH TaKXKe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAaNpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTaM
oOyuyeHus B (OPMUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
JeATeIbHOCTH/YUeOHbIX JEHCTBUI OO0ydYaroUMXCcsi MO OCBOCHHUIO COJIEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OWoJoruu, Onarojapst 4emy B HeH
MPOCMATPUBAETCS  HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUSI, IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, YKOJIOTHIECKOTO MBIIUICHHUS, TPEACTABICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXalollehd MPUPOTHON cpene.
[TosTOoMy Hapsy ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HAHUHU O
CTPOCHHHM >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHUHU YJEJICHO BHUMAHHUE HUCMOJb30BAHUIO
MOJIYYCHHBIX 3HAHWH B TTOBCEIHEBHOM JKU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIe: TMPO(OUIAKTUKK HACIEACTBEHHBIX 3a00JI€BaHUN YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIECHHUS B OKpYyKaroUlell NpUpPOJHOM cpene, aHaiu3a
BIUSIHUS XO3SHUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
y4ueOHOoro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECTICUCHUS



YCJIOBUM JJIsl pELICHUsI OJJHOM U3 aKTYaJIbHBIX 3aJlay IIKOJIHHOTO OMOJIOrMYEeCKOro
oOpa3oBaHus, KOTOpas mpeanonaraeT (GOpMUPOBAHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MHpA.

buosnoruss Ha ypoBHE cpeaHero oOmero o0pa3oBaHMs 3aHUMAET BaXHOE
mecto. OHa oOecneunBaeT (popMHpOBaHHE Yy OOYyYArOMIMXCS NPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIUpsieT U 0000IIaeT 3HAHUS O KUBOW mpupome, €€
OTJIUYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YCIOBUSL  JJis: TIO3HAHMS  3aKOHOB  JKMBOM  Npupoabl, (OpMHUPOBaHUS
(yHKIHMOHANBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro ooOpasa
YKU3HU, KOJIOTMYECKOTO0 MBIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHSI UMEET TaKXKe ISl PEIICHUs BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  oOmero  00pa3oBaHMs,  COLMAIM3ALUU
oOyuvaromuxcd. M3ydyenne Ouosorun odecnedynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpAallMM OWOJIOTHYECKUX 3HAHUHU C
MIPEICTABIICHUSMH U3 JIPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpadun. HazpaHHbIE TOJIOKEHUSI O MpeIHA3HAYECHUU Y4YEOHOTO MpeaMera
«buosorusi» COCTaBMIM OCHOBY I ONpENEJICHUS NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B IporpaMMme IO
OHoJIOTHH.

Ot60p conmepkanusi yueObHoro mnpenmera «buosmorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOro IOJX0Jld, B COOTBETCTBHH C
KOTOPBIM O0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOMIEH KyJIbTYphI, OMPECIAIONME aJeKBAaTHOE TIOBEIACHHE
YyeJloBeKa B OKpYXalolled NMPUPOAHON cpesie, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MpaKTU4YeCKoM aesTenbHocTH. Oco0oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTBI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOU JjIsi pOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIONIMX  T'yMaHHU3AIUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJIEp)KaHMS Y4EOHOro Marepuajia B Mporpamme Io
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPHUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu 1
IBOJIIOIMHU. B COOTBETCTBUU C 3THM B CTPYKType ydeOHOro npenmera «buomorus
BbIJICJICHBI CIIEIYIONINE COJEpKaTeIbHble TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KieTka kak Ouosiormyeckass cucteMa», «OpraHu3M Kak



ouonoruyeckas cucremay, «CucreMa M MHOTrooOpasve OpraHMYeCKOro MHUPay,
«OBOJIIOLMS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHMI
UCIIOJIB30BaTh ATH 3HAHMS I TPaMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTukeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00ecrneunBaeTCs peleHUEM CIIeAYIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKHUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIaX, CIy>KallUX OCHOBOMU
s (OpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3allMHU, BBIIAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

¢opMupoBaHrue y OOy4YalOIIMXCS IO3HABATEIbHBIX, HWHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IpoOLECcCe aHalW3a JaHHBIX O MYyTIX PAa3BUTUS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, MJEH M MOJIXOJOB K H3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE Yy oOOydarommxcs oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh M OILICHUBATH SIBJICHUS OKPY’KAIOILIETO
MUpa KMUBOW HPHUPOJbl HAa OCHOBAaHMM 3HAHUM U OIBITA, IOJYYEHHBIX IpHU
H3YUYCeHUH OMOJIOTHH;

dopMupoBaHrue Yy OOy4YalOIIMXCA YMEHHN WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUK B MPAKTUYECKOH JESITEIIbHOCTU YEJOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOIUI U arpoONOTEXHOJIOTUIA;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOTO0 OTHOIICHHS K HEH, COOII0IEHUS STUYECKUX
HOPM IPHU POBEJICHUN OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HAHHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBI, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

npUMEeHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTE€NbHBIM YUYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB NMpeaMETHOMN 00nacTu « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.



Jlist m3ydennst 6noaoruu Ha 6a30BOM ypOBHE CpeaHETo 00Iero oopa3oBaHus
orBoguTcs 68 wacos: B 10 kmacce — 34 yaca (1 gac B Hemenmto), B 11 kimacce — 34
yaca (1 yac B HeZIeI10).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puimocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponb Owuonoruun B (HOpPMHUPOBAHMHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpa.
Cucrema OGMOJIOTHYECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOUW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KiIaccupukalus, MOJEIUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTO/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmnonp3oBaHHe pa3IWYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT uzydenust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIieHOTHYECKHit), OnocepHBI.

JlemoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKABOH IIPUPOIBI».

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XHWMHUYECKHM COCTaB KIETKH. XHUMHUYECKHE BJIEMEHTHI: MaKpPOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEpaIbHBIX BemecTB B kieTke. [lognepkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHrne OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIe U 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEpBUYHAs, BTOPUYHASl, TPETUYHAS H
YETBEPTUYHASl CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buonornueckue
byHKIUNU OEITKOB.



depmenTtsl — Ouomormyeckue KaranmzaTopsl. CTpoeHune QepMeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crneuuduanocts. KodepmeHTtsl. BuTamuHEL
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pubo3a U Je30KCUpud03a),
aucaxapujipl - (caxaposa, JaKTo3a) M ToyiMcaxapuiibl  (Kpaxmas, TJIMKOTEH,
HeIUTI0103a). bruonornyeckue GyHKIUHN yTIIEBOAOB.

Jlumuael:  Tpuraunepunbl, Qochomunuasl, crepouasl. [ uapoduIbHO-
runpodoOHble  cBoiicTBa. buonormdyeckue ¢yHkumu JunuaoB. CpaBHEHUE
YTJIEBOJOB, OEIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuaer — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkmuun JIHK. Ctpoenune u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenue u GyHKIHH.

[{utonorus — Hayka o KieTke. Kiletounas Teopust — mpuMep B3aUMOIEUCTBUS
uaeil 1 pakToB B HAYYHOM MMO3HAaHUU. MeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas »uBas cuctema. OOmMe MNpU3HAKUA KIETOK:
3aMKHYyTas HapykHas memOpana, moiyekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapuUOTHYECKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsl TpoKapuoTHdyeckol kieTku. Knerounas creHka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIIbHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ ceorictBa U pyHkiuu. Llutomnnasma u eé
opraHousibl. OgHomeMOpanHble opraHouasl kietku: OIIC, anmmapart ['osibmxw,
IM30COMBI. [10yaBTOHOMHBIE OpPraHOMAbBI KIETKH: MHUTOXOHAPWM, IUIACTUBI.
[IpoucxoxeHne MUTOXOHIpUM W T1actud. Bunbl mnactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPHOIU, PECHUUKH,
KryTUKA. QyHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapHOIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoe», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoguueckass TabnauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIEKyJIbl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kuciaotel. JJTHK», «CtpoeHre MOIEKyYIIbI



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpOoeHHE >KMBOTHOM KIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKn», « Y rIeBoAbD), «JIMmuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabora No 2. «M3ydyeHue CTPOCHHUS KIETOK PpACTECHHIA,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMIpEmaparax M HX
OMHICAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHsI BEUIECTB U SHEPrUM B IMOHHMAaHUU
MeTaboIu3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPOdHBINA U rerepoTpodHsbiil. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh HOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuii cpenpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUIe OakTepuu. 3HaUYeHUE XEMOCHHTE3a s
KU3HH Ha 3emiIe.

OHepreTnuecknii oOMeH B KjeTke. PaciiensieHue BelECTB, BBIACICHHE H
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe okuciIeHUE, WIH KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peakimuum wmatpuuHoro cunre3a. [enermueckas wuHpopmanus u JHK.
Peanuzanusi reHetudeckoil mHpopmanuu B kieTke. ['eHeTMUecKud KOA U €ero
cBoiicTBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasauuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HN — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M JKM3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuid, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmynoneduiura genoeka (BUY) — BozOymurens CIT/]a.



OOpatHass ~ TpaHCKpUIIIUS, peBepTa3a W  uHTerpaza. lIpodumakruka
pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

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

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Xiopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeThuecKuii Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxTepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: monenu-anmunkanuun «Yasoenue JAHK u Tpanckpunus»,
«buocunre3 6enkay», «CTpoeHue KIeTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipormecchl, mpotekatonue B uHTepdaze. Pernukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne XxpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIumionHeIi W TAluIOWJIHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uronoruuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIWBHAYaJIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenune knetkn — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasue Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi rTuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OpPraHUu3MOB, €r0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu meiosa. IIpoiiecchl, MpOUCXOAIINEe HA CTAAUSAX MeEio3a.
[ToBegenue xpomocom B Meio3ze. Kpoccunrosep. buomormyeckuid CMbICT U
3HAYECHUE MEN03a.

['ameTorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u[l, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcCoOCHHOCTH CTpOEHHUS SUICKIETOK U  CcrepMaTo30ua0B. OIUIOJ0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHe3. IloctamOpuoHanbHOe paszBuTHE. THUIIBI
MOCTAMOPUOHAIBLHOTO PAa3BUTHS: TMPsAMOE, HENpsaAMoe (JIuYuHOYHOE). BimsHue



Cpellbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
yYpOJCTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMbI Pa3MHOKEHUS OPraHU3MOBY, «JIBoliHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe u HenpsiMoe pa3BUTHE», «['amMeToreHe3 y MIEKONUTAKOIUX U
yesnoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O0opynoBanue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIMTAIOLIEro», «SilekneTka Miaekonuraromero», «Kapuoknnes B KI€TKax
KOpEelIKa JIyKa», MarHuTHas MOJENb-allUINKanus «J/leneHue KIEeTKu», MOJEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Vlictopus pa3BuTHs reHETUKHU. Pob nuronorun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETHUKH. BKiIag pocCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPUI0JIOrHYECKUM,
UTOI€HETUYECKUH, MOJEKYISIpHO-TeHEeTHUeCKUi1). (OCHOBHBIE TI'€HETHUUYECKHUE
noHATHUsA. [ eHeTu4YecKass CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpugHoe CcKpeuBaHue. 3aKoH eIuHooOpaszusi THOPUIOB MEPBOrO
nokoneHud. IlpaBuno AgOMUHMpOBaHMs. 3aKOH paCLICIUICHHS IPU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCHMOTO  HAacIEAOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPHUIAHOTO  CKpEUIMBAHUSI.
AHanm3upyrouee cKkpeumBanue. Mcnoap30BaHne aHAIM3UPYIOLIET0 CKPEIMBAHUS
JUTSl OTIPEAEIIEHHsI TEHOTHIIA OCOOM.

CuernenHoe HacienoBaHwe Tmpu3zHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJJOBaHHUIO I'eHOB. HapyleHnue cueruieHusi FTeHOB B pe3yJbTare
KpOCCHHIOBEpa.

XpOMOCOMHAasl TEOPUS HACIEICTBEHHOCTH. | €eHETUYECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpEAesiCHUE Moyia. AYTOCOMBI U TOJOBBIC
XpoMocoMBl. ['omoramernele M rereporaMeTHele OpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3MeHunBOCTh. BHibl K3MEHYMBOCTHU: HEHACICICTBEHHAS! Y HACJIEACTBEHHASI.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psiJi 1 BapuallUOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakinu. CBOCTBAa MOAU(PUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATMBHOMU
W3MEHYUBOCTU. MyTalnmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTainuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYHHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesdnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTD.

['enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEeaIOTHYECKUM, OJTM3HEI[OBBIHA, IINTOT€HETUYCCKUM, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE OIIPEEIICHUE TEHOTHUIIA:
MIOJJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUMUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T11P-anamu3a. HacmencTtBenHnle 3a00jieBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKH. [IpuHIUIIBI
310pOBOTro 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oosne3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBaHME. 3HAUEHUE MEIUIIMHCKON
TEHETUKU B MPEJOTBPAIICHUU U JICYEHUU FeHETUUECKUX 3a00JI€BaHUM YeoBeKa.

JlemoHcTpanum:

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

Tabmuiet w cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHWE M €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTCHETUYeCKas
OCHOBa», «3aKOH YHCTOTBI  ramMer», «JlurubpumHoe  CKpeniuBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUsY, «Metio3y,
«B3aumoneiicTBue aJUIeNIbHBIX TE€HOB», «l'eHeTudyeckue KapThl paCcTCHUM,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mosna», «3aKOHOMEPHOCTH HACII€IOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunsl uyenmoBeka © JKUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallmoHHasi U3BMEHUYUBOCTDY.

O6opynoBaHue: Mojenu-anmivkanuu «MoHOTHOpUIHOE CKpElIUBaHUE,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3oduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOIIpEIapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOEHKUE BAPUALMOHHOTO PSila U BAPUALMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTanui y Ipo30Quiibl Ha TOTOBBIX
MHKpOIIpENnaparax».

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

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IMPOILECC. 3apOKIACHUE CEJIEKUUU U TOMECTHUKALUS.
VYuenue H. . BaBunoBa o0 1eHTpaXx HPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbId U UHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIllEHKa JKCTepbepa. bIM3KOpoACTBEHHOE
CKpenuBaHue — WHOpUAMHT. Yucrtas nuHus. CKpelMBaAaHUE YHUCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoacTBEHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otnanénnas tulOpuamzanus u e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTHKEHHSI CENEeKUUMU pAaCTeHUM, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciap MPOU3BOACTBA. ['€HHAsd HMHKEHEpHUs. IJTarmbl
co3nanus pexomOuHantHOoM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTECHUM.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKojiornyeckue W dThyeckue  mpobiembl. ['MO  —  reHeTHuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuiel U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTteHuit», «Ilopoabl 1oMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHunity, «OtnanéHras ruopuausanus», «PadoTer akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OuOTEexHOMOTUM», «KileTouHble KyIbTypbl H
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHUE: MYJISIKH TUIOJI0B U KOPHETUTIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NpakTHYecKne padoThl:

Okckypcus «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKUUMU PACTEHUM H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennocbuIkKM BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3>BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTonmorndeckne: MOCIENO0BATEIBHOCTD
HOSIBJIGHUST BHUJOB B TaJICOHTOJIOIMYECKON JIETONHMCH, NEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxoncTBo U pazianuue ¢payH u (aop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3IUuMsl SMOPHOHOB PpAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJOTHYHBIE,
pyJIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHHU3MOB HACJIE/ICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX MyTed y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBHHY (M30BITOYHOE
pPa3sMHOXKEHUE NPHU OTPAHUYECHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cuntetudeckas Teopus 3Bosonuu (CTD) u e€ 0OCHOBHBIE TTOJOKECHHUS.

MukpoaBomonus. [lomynsuusa Kak eIMHUIA BUIA U SBOJIIOLINH.

JBrxymue cuibl ((pakTopbl) 3BOJIIOLUM BUAOB B mpuponae. MyTaloHHbBIN
IpoIecC M KOMOMHATHBHAs W3MEHYUBOCTH. [lOMyNsAlMOHHBIE BOJHBI U JApeild
re’oB. M3osanus 1 Murpamus.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB KakK pe3ysabTaT 3BOMIONUH. [lpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h03bl U UANOATATI TAIIUH.

Bun wu BugooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (OpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonsi.  DopMbl  3BOJIOIUM:  (DUIETUYECKAs, IUBEpPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMoCTh 3BOTIOLUY.

[TponucxoxeHHEe OT HEeCIEeUHATM3UPOBAaHHBIX NpelakoB. [Iporpeccupyromas
crenuanu3anvsa. AIanTUBHAS paIAALIUS.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnein, K. b. Jlamapk, Y. dapeun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOroodpasue COpToB pacTEHUI»,
«MHorooOpasue  mopox  KUBOTHbIX»,  «[lomymsmum»,  «MyTtannonnas
U3MEHUYUBOCTE», «ApoMopdo3sl», «Umumoamanranmum», «OOmIas aereHepanusy,
«/IBmKymue cuibl 3BoMoIUN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHUe», «IIpuCrOCOOIEHHOCTh OPTaHU3MOBY,
«I"eorpadpuueckoe BUI00Opa30BaHUE», « IKOJIOTHUECKOE BUI000OPA30BAHUEY.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAaCKH,
HA0Op IUIOMOB U CeMsiH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNlb «OCHOBHBIC HAIPaBJICHUS DBOJIONHUNY, O0BEMHAS MOJEIb
«CTpoeHuE TOJOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpadguueckas kapra wMupa, KoJeKius «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojens ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, myTaruu (GOpMbI KPBUIBEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIO).

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHaydHble TpPEACTaBICHUS O 3apOXKJICHHM KW3HU. HayuHble TMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: a0uoreHe3 W maHCHepMus. XHUMHUecKas
ABOIONMS. AOHOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOATBEPKIACHUE XUMUUECKOW HBOMIOIMA. HavanbHble 3Tamnsl
ouosornueckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBble KIETKM W HX HBOJIIOLMS.
dopmMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spaMm u nepuoaaMm. Karapxei. Apxelickas u
nporepo3oiickas dpbl. [laneo3oiickas spa u e€ mnepuojbl: KEeMOPUNUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30lickas spa u €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa ®W €€ TMepuojbl: MNaJICOTCHOBBIM, HEOrC€HOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KiUMaTa W reojoruyeckux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue dBOJOIUU. OCHOBHBIC
CUCTEMATHYECKUE IPYMIbl OPTaHU3MOB.

OBoJIOLMA YeI0oBeKa. AHTPONOJIOTHs KaKk Hayka. Pa3Burtue npeacraBieHui o
MPOUCXOKJICHUHM 4YesoBeKka. MeToabl u3ydeHus aHTponoreHe3a. (CxolcTtBa U
pa3Iyus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUN TPyAa, MBIIIJIEHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbi, YemoBek mnpsaMoxonsmmi, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbii. Haxoaku HCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHS, 00JaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHU.

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHass  (dKBAaTOpHabHAs),  MOHTOJOWIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIECHHOCTH  MpeACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CylIecTBOBaHUA. EMWHCTBO ueloBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penn, JI. ITactep, A. WM. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumer 1 cxembl: «BosaukHoBeHme ConHEUHON cHCTEeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTrka», <OKUBOTHasi  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YEJTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHeimmue moan», «peBaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BeYECKHE pachl».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHAEpTaiblla, KPOMAHLOHIIA), CJICTIKA WU
HM300paXeHNs KaMEHHBIX OpYAHM TEPBOOBITHOIO YENOBEeKa (KaMHHU-YOMIMEPHI,
pyOuia, ckpeOna), TreoXpoHOJoruueckass Taonuma, KoyuieKius «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue uCKomaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIJICKITUSIX).



OKCKypeHsl «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUi My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjauu U pa3eibl 3KOJOTHUH. METOIbl IKOJIOTrMUYECKUX
UCCJIeI0BaHU. DKOJIOrMYECKOe MUPOBO33PEHHE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOTeHHble. JleMCTBHE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBL.

Abunotndeckue (akTopbl: CBET, TEMIIEpPATypa, BIAXKHOCTh. DOTONEpHOIU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HaueHHE OMOTHUYECKUX B3aUMOJEHCTBUN [IJISi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyJjsiuud. OCHOBHBIE [OKa3aTeau
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[nHaMuka YyuCcI€HHOCTH MOMYJISIUU U €€ PeryJIaLus.

JdeMoHcTpanum:

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

Tabmuupel u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranusMoBy», «®Potonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJIsun HHPy30puu-TyPenbrny, «[lumesrie nemm.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PAaCTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnussHre cBeTa Ha POCT U pa3BUTHE YEPECHKOB
KOJIeyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSUNA Pa3HbIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opraHn3mMoB — OuorieHo3. CTpyKTypbl OWOIleHO3a: BHUAOBaS,
NpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunbi-nomunantel. CBsi3u B
OMOLIeHO3E.

DKkoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitTue 00 »sKocucTeMe H
ounoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (mumieBble) YpPOBHM OSKOCHCTeMbl. [luieBble Lemu M CETH.
OcHOBHBIE TOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHUECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUuTHE. CyKLEeCCHs.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycToiumBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprl. XKuboe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHochepbl Kak
r100aIbHOM 3KocHucTeMbl. J[MHaMuueckoe paBHOBecHE W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThI BEIIeCTB U OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriepoa,
a3oTa). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe.
['1oGanbpHbIE YKOJTOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEeJI0BEUYECTBA. CoxpaHnenue
OoropazHooOpasusi Kak OCHOBa ycToitunBoctu 6uocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHUs] TPUPOJHBIMU pecypcaMM U HX HCIHoJb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabnuiel u cxembl: «llumessle nenn», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCHCTBHUS HA IpuUpody», «BaxHeWmme MCTOYHUKHU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisIOMas
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiil 3¢dexT», «DaKkTophl
paauoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykrypa Ouochepb»,
«PacnpocTpanenne xKu3HU B Ouochepe», «O30HOBBII dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot azota B mpupoze».

O6opynoBanue: Mojenb-anIukanus «Tunudable OMOIEHO3bI», TepOapwuii
«PactutenbHbie cooliiecTBa», KojuieKuuu «buoreHosy, «Bpenurenu BaxkHEUIIUX
CEIbCKOXO3SIMCTBEHHBIX KYJbTYp», TepOoapuul ¢ KOJUIEKIIUM PpACTCHUH U
YKUBOTHBIX, MPUHAJJICKAIINE K PA3HbIM SKOJIOTUYECKHM TPYIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, n300paXeHHs] OXPAaHAEMBIX BHJIOB
pACTEHUH U )KUBOTHBIX.



IINTAHAPYEMBIE  PE3VIJIbTATbBI OCBOEHMA ITPOIPAMMLI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHUS  OOy4YalOIMMHUCS TporpaMM CpeaHero oOmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS mpeaMera «buosiorus»
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHKWE OOYYarOIMMUCA POCCUICKON
rPaXJaHCKOM UIAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyue MOTHUBAIMM K  OOyYeHHIO  OHOJIOTHH,
[[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAUIMN pa3BUTUS OUOJIOTHUECKOTO
3HaHMSI, TOTOBHOCTh M CIOCOOHOCTH OOYYaroluXcsi pyKOBOJACTBOBAThCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIW4YHWE DKOJOTMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS MpeamMeTra «buonorus» AOCTUTArOTCS B
CIMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, pA3BUTUA BHYTPEHHEHM TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYXKarolleH cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIIMECH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHMX  YyOEXKJICHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbBITA JEATEIBHOCTH B MPOLIECCE PeaTu3alid OCHOBHBIX HAIPAaBICHUU
BOCIIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YUaIOIIETOCsd KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHWE CBOWX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1au, BHIIIOJTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHONIIEHUS K MHEHHUIO ONIOHEHTOB IMpPH OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCcuiicKOn IPaKIaHCKOMN UJECHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoil, ropmoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIIEIUIO U MMAMATHUKAM IPUPOIBI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaposoB Poccuu;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



NOHUMAaHUE SMOLIMOHAJILHOTO BO3JAEHCTBUS JKUBOW MIPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPDA)KEHHIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

NMOHMMAaHWE W pean3alusi 3J0pOBOr0 M 0Oe3omacHoro oOpasa KU3HU
(3mopoBoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBWI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peEryispHas Quanyeckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

MOHMMAHUE UEHHOCTU MPAaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AKTHBHOW JI€ATETbHOCTH TEXHOJOTMYECKOM M COIUaIbHOM
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPEecCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymied mpodeccud ¥ Pean30BBIBATH
COOCTBEHHbIC KU3HECHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHNS;

MOBBIIICEHUE YPOBHS SKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCJIEICTBHM st
OKPYXaOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpuoOpeTaeMble MNpPU HU3YYEHUH OHOJIOTHH
3HaHMSI M YMEHHUS TMpPU PEIIEHUH MNpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHME  NPAaBWJI  MOBENECHHS B MPUPOJE,
HaIlpaBIICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE  HEINPUATUE JICWCTBHM, NPUHOCIIMIMX BpEI  OKPYKAIOLIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIM4YKUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS], IKOJIOTHYECKON KYJIbTYpBI,
OTbITa NS TENbHOCTU AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IIO3HABATEJIbHON, KOMMYHHUKAaTUBHONM M COLMAJIbHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMAJIOre
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUSI MUPA;

NOHUMAaHUE Ccrneuu@uKd OHOJIOTMM KakK HAayKd, OCO3HaHUsA €€ poju B
(GbopMUPOBaHHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpeACTaBlIeHUs 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MpolsIemM
COXpaHEeHUs! IPUPOAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUYECTBA, MIOMCKA MYTeW BBIXOJIa U3 INIO0ANbHBIX SKOJIOTMUYECKUX MPoOIeM U
oOecrieyeHusi  nepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUMM OWOJOrMUECKUX 3HAaHUH B LEJAX
MOBBIIICHUS OO0IIe KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHOM IPaMOTHOCTU OOydarommxcs, GopMHpPyEMOil
IIPU U3yYEHUH OMOJIOTHH;

NOHMMAaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh TOJydyaeMble 3HAHUS MJIs aHald3a U
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUpPA M MPOUCXOASIIMX B HEM M3MEHEHH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJIs
penieHus TpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIE0BATENbCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yuyeOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0yYarOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAYYHBIC TMOHSATHUS, OTPAKAIONIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPTrus, SBJICHHE, MPOLECC,
CUCTEMa, Hay4YHbI (paKT, NPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCJIeIOBaHUE,  HAONIOJIEHHWE, HM3MEpPEeHHe, JKCIEPUMEHT W APYIHx),
yHUBEpCaJbHBbIC Yy4YeOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmupoBaHue GyHKIMOHATIBHOM
IPaMOTHOCTH UM  COLMAJIbHOM KOMIETEHUMU OO0ydYalolMuXcs, CIOCOOHOCTh
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
TI03HABATEJILHON M COLMAIILHOMN TPaKTHKE.

MeTanpeIMETHBIC PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEJIHEr0 OOIIEro
0o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHBIMH NMO3HABATEJbHBLIMH
JHeHCTBUSIMHU:

1) 6a3oBble JJOrHYeCKHe TeHCTBHA:

CaMOCTOSATEILHO  (OopMyJIHpOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(amanu3a, cMHTE3a, CPAaBHCHHMS, KJIacCH(UKAIIHA, 000OIICHHS ), paCKPBIBATh CMBICT
OMOJOTMYCCKUX TMOHATHH (BBIICIATh MX XapaKTCPHBIC NMPU3HAKH, YCTaHABIIMBATh
CBSI3H C JIPYTUMH TTOHATHUSIMH);

OTIPENCISITh TETN JeATEIBbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU ITPUPOLBI;

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PacCMATPHUBACMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICILHBIE cpeacTBa JUIS IIPEJICTaBIICHUS
CYIIECTBCHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  poAa,  BBIIBICHHBIX B pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS MPOOJEMbI C YYETOM aHAlIM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESATENbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMH  pasperieHus mpooOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TOMCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMSI, €r0 HHTEPHpPETAlMH, MPEeoOpa3OoBaHUI0 M NPHUMEHEHHIO B Y4eOHBIX
CUTYaIlUsIX, B TOM YHCIIE TP CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEATENBHOCTH U XKU3HEHHBIX CUTYaLHSX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJE€ pEIICHHA 3aJa4yd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeMCTBHS B MPO(PECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTH 3HAHUS B IO3HABATENBHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUrMHAJIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUH (TEKCTEe Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH



UHGOPMAIUIO PA3TUYHBIX BUIOB U (OPM MPEACTaBICHUS, KPUTHUECKHA OLIEHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3NMYHBIE METOJbI MPU TOUCKE U
orOope Ouosorndeckoit mHGOpMalUU, HEOOXOIUMOM JIJIsi BHIMOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIB30BaHUs PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckoil nHpopmauu (cxembl, rpaduKu, TUarpaMmbl, TaOJIHILIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouonornyeckoil HUHPOpMalMeW: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  WHMOpMaIuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHIMOIHEHHS MpEAiaraeMoi
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOIICHMs, TMOHUMAaTh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IMIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEPEHUs IPYTUX JIIOJIEH, MIPOSBIIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUIAYaIbHOU
paboTHI IPH peIIEHUH OMOJIOTHYECKOM MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXI0TO YJieHa KOJUIEKTHBA;



NPUHUMATh  I[€JIM  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JECHCTBHM,
pacnpenensiath pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh Kaue€CTBO CBOEr0 BKJAJa W KaXJOr0 y4acTHUKA KOMaHIbl B
o0l pe3yJsbTaT o pa3pabOTaAHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYaIUsX, TPOSIBISTh TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSIX W MOCTYIKAaX IO OTHOLIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJTLHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO  COCTABJISITH IUIAH  PEIICHUS TpoOJIeMbl ¢ Y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUI;

JIeaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPEIICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX OOJIACTSIX 3HAHUW, TOCTOSHHO TOBBLIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BIIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEMUCTBUA M MBICIUTENbHBIX TMPOILECCOB, HMX pE3yJbTaTOB U
OCHOBaHM, MCTOJB30BaTh MPUEMBI PedIeKCUU NIl OIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh pEIHICHUS MO0 UX
CHUKEHHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTMX IPU AaHAJIU3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

IHNPEJMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarbl ocBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuueckue ais yueoHoro npeamera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN 10 OCBOEHUIO, HHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B PA3UYHBIX YUE€OHBIX CHUTYyallUsIX, a TaKKe B pPEAbHBIX
YKU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMerHbie
pe3yJIbTaThl IPEJCTABIICHBI IO TOJIaM 00yUEHHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUW O MECTE U POJU OMOJOTHMU B CUCTEME HAYyYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
I'PAaMOTHOCTH YeJIOBEKa JJIs PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OUOJOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (oOMEeH BEIIeCTB U IpeBpalleHue
SHEPTHUM), TOMEOCTa3 (CaMOpEryJisiius), YPOBHEBAsT OPTaHU3AIUS KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHUE (PENPOYKITNS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME Wu3JlaraTb OHOJOTHMYECKHUE Teopuu (KJIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAsl, UEHTpajdbHas JO0rMa MOJEKYJIsIpHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTeHuid H. M. BaBuioBa), onpeaensTh rpaHULIbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHE BJIaJITh METOJaM1 HAy4YHOTO MO3HAHUs B OMOJIOTHU: HAOIIOACHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB U SIBIICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEIMYMHAMU, OOBSICHEHUE IOJYyYSHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATHN, TEOPUH M 3aKOHOB, YMEHHE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpPALICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo03a,
OIJIOJOTBOPEHUS, PA3MHOXKEHUS, HWHIMBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MONyYeHHBIC 3HAHUS I OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBBS
OKPY>KaIOIUX JII0/IeH, COOTIOCHHS] HOPM IPaMOTHOI'O TMOBEJCHHS B OKPY KaIowIei
OPUPOIHON cpejie, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUSl JTOCTHKEHUMN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHUI TUISL PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHHE pelaTh »JJIEMEHTapHble TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHUe, CIETUICHHOE HacleIoBaHue, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUS NJSl MPEICKa3aHusl HAacleJOBaHUS MPU3HAKOB Y
OpPTaHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpy padbote ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsSI, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MAacCOBOW MH(OpPMAIUH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OWOJIOTHH,
MeAHIIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbBIE COOOIIEHMUS,
000011ass 6MoJIOTHYECKyr0 MHGOPMAIIUIO M3 HECKOJIBKUX HUCTOYHUKOB, IPaAaMOTHO
MCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonmorus» ¢ 11
Kaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUSI ECTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOH eCTECTBEHHO-
HAYYHOW KapTUHBI MUpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCUHUCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKpbhIBaTh COJCp)KaHWE OWOJIOTMYECKUX TEPMHHOB WM TIOHATHM:
BU/I, TIOMYJISALUSI, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIbI ((haKTOpPHI) SBOJIOIHH,
IPUCIIOCOOJIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, HKOJOTHMUYECKUE (DaKTOPHI,



HDKOCHUCTEMA, MPOJIYUEHTbI, KOHCYMEHTBI, PEAYLEHThl, LENU MUTAHUS,
HKOJIOTHYECKasl upamua, OnoreoreHos, onocdepa;

yMEHUE H3JIaraTb OWOJOTrMYEeCKue Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIIOLMM), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBiICHUU U
nyteit spomoruu A. H. CesepuioBa, yuenust o ouochepe B. . Bepnazackoro),
ONPENENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHMCAHUE YUBBIX CUCTEM, IPOIIECCOB W SIBJIICHUM, OpTaHU3allks U IPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABW)KCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMA BEIIMYMHAMU, OOBSICHEHHE TMOTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOEHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJIOB, TNOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeOlEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
U3MEHUYUBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS OKOJOTHMYECKUX (PaKTOPOB HA OPraHU3MbI, IEepeHoca
BEILIECTB M TIOTOKAa JHEPTHMM B IKOCHUCTEMaxX, aHTPOIMOTCHHBIX H3MEHCHHH B
HPKOCHUCTEMAaX CBOEUW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHYECKUX
ITUKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUIsl OOBSACHEHMS] OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LEJIpl0 o0ecredeHus: 0e30IacCHOCTH CBOEro 30pOBbS M 30POBBSA
OKPY’KAIOUIUX JI0JIeH, COOI0IEHUSI HOPM I'PAaMOTHOT'O TIOBEJICHUS B OKpPY>KaromIei
IPUPOTHON Cpeje, MOHUMaHWE HEOOXOMUMOCTH WCIOJb30BaHUS JTOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIO0TIONIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3aJ]auH, COCTABISATh CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaxX (1IeNH MUTaHus);

YMEHHE BBINOJHATH JAa0OpAaTOpHbIE U MpPaKTHUYECKHUE PadOThl, COOII0IATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;

YMEHHUE KPUTHYECKH OIIEHWBATh M MHTEPNPETHPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
Pa3IUYHBIX UCTOUYHHUKOB (CpPEJCTBA MAacCOBOM MH(OpMAIINK, HAYYHO-TIOMYISPHBIC
MaTepHalibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC IHChbMEHHBIE M YCTHBIE COOOIICHHS,
0006m1as 6uMoJIornYecKyr0 HHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus xak HayKka

JKuBnIe cuCTEeMBI I UX opraHu3anusa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

>KI/I3He)]e$[TeJ'IBHOCTI) KIJIIETKN

Pa3MHOXEeHME U MHIUBUAY ATBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTh M U3MEHUHBOCTD
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
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
https://m.edsoo.ru/7f41c292

11 KITACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

OBOIIOITMOHHAS ouoaorus

Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha
3emie

OpranusMsbl 1 OKpy Karomias cpeaa

COO6IH€CTBa H SKOJIOTHYCCKHNE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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




IHOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

Tema ypoka

buosorus B cucreme Hayk

MeTo1bl TO3HAHUS KUBOU MPHUPOIBI.
[TpakTuueckas pabora Ne 1
«/cnonp3oBaHne pa3auyHbIX
METOJOB IPY U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOB»

buonornueckne CUCTEMBI, ITPOLCCChI
H X U3YUCHHUC

XUMHUYECKHH coCcTaB KiIeTKU. Bomxa u
MHHEPAIBHBIE COJIN

benku. CoctaB u cTpoeHue 06eIKoB

depMeHTHI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas
pabota Ne 1 «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJIM KaTajasbl)»

VYrnesoasl. JIunuael

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

JlaTa
IIpakTH4eckue

padoThbI

H3yYCHUA

0.5

0.5

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

bub6mmorexa [JOK
https://m.edso0.ru/863e6122

bu6mmorexa [JOK
https://m.edso0.ru/863e6564

but6mmoreka [IOK
https://m.edsoo.ru/863e674e

but6mmoreka [IOK
https://m.edso00.ru/863e6b72

bu6mmorexa [JOK
https://m.edso00.ru/863e6b72

bub6mmorexa [JOK
https://m.edso0.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

10

11

12

13

14

15

16

17

18

Hyxneunosbie kucinotsl. AT®

HCTOpI/ISI U MCTOAbI U3YUYCHHUA
kiaeTkH. Knerounas TCOpHUA

Kinerka kak nenoctHas )KuBas
CHUCTEMA

CrtpoeHune 3yKapuOTHYECKON KIIETKH.

Jlabopartopnast pabota Ne 2
«W3ydeHune cTpoeHust KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OaxkTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpErapaTax u ux
OTIFICAHUE»

OOMEH BELIECTB WX META00IN3M
dorocuHTe3. XEMOCUHTES

DHepreTUIecKuii 0OMeH

JKu3HeHHBbIN UK KJIeTKU. [leneHue
kieTku. Muto3. JlabopaTopHas
paborta Ne 3 «Habmrogenue mutos3a B
KJIETKaX KOHYMKa KOPEeIlKa JyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Tpancisnus — OnocuHTe3 Oenka

HekneTounsie GopMbl )KU3HH —

0.5

0.5

bub6mmorexa [JOK
https://m.edso0.ru/863e6d5c

bubmuoreka [{OK
https://m.eds00.ru/863e6e88

bubmnoreka LJOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [JOK
https://m.edso00.ru/863e766¢

bub6mmoreka [JOK
https://m.edso0.ru/863e7c98

bub6mmorexa [JOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [JOK
https://m.edso0.ru/863e796e

bub6mmorexa [JOK
https://m.edso0.ru/863e796e

bu6morexa [JOK



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

19

20

21

22

23

24

25

26

27

BHUPYCBI

®opMBbI pa3MHOKEHHUSI OPTraHU3MOB

Metio3

O0Gpa3oBaHue 1 Pa3BUTHE MOJOBBIX
k1eToK. OII0J0TBOPEHHE.
Jlabopartopnast pabota Ne 4
«/3yueHune CTpOeHHsI MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHEC
OpraHnu3mMoB

I'eneTtnka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYMBOCTH

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HaKoB. MoHOrnOpuaHOE
CKpEeIBaHNE

JlurnbpuaHoe CKpemmrBaHue. 3aKoH
HE3aBHUCUMOTO HACJIEJOBAHUS
MIPU3HAKOB

CremieHHO€e HacJeJ0BaHuEe
npu3HakoB. JJabopaTtopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTUOPHUIHOTO U AUTHOPHIHOTO
CKpEILMBaHUA y IpO30(HIIBI HA
TOTOBBIX MUKpOTIpEnapaTax»»

I'enetuka nona. HacinegoBanue

0.5

0.5

https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bubmnoreka LJOK
https://m.edsoo.ru/863e7f4a

bubmnoreka LJOK
https://m.edso0.ru/863e81b6

bu6mmoreka [IOK
https://m.edso0.ru/863e8436

bub6mmorexa [JOK
https://m.edso0.ru/863e8612

but6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bubmuoreka [{OK


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

28

29

30

31

32

33

34

MMPU3HAKOB, CICIJICHHLIX C ITOJIOM

N3menunBocTs. Henaciencreennas
U3MEHYMBOCTb. JJabopaTopHast
pabota Ne 6. M3yuenue
MOJU(UKAITMOHHON U3MEHYMBOCTH,
[IOCTPOEHNE BapUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
HacnenctBeHHast U3MEHYMBOCTb.
JlaGopatopHnas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢puiisl Ha
rOTOBBIX MUKpPOIIpenapaTax»

I'eneTnka yenoBeka

PesepBHbIit ypok. O600IIeHHE 10
Teme «HacaeIcCTBeHHOCTD 1
U3MEHYHUBOCTb OPTaHU3MOBY

CCHGKI_II/IH KaK HayKa 1 Iponecc

Metoabl U JOCTUKEHHUS CENEKIINU
PaCTEeHUH U KUBOTHBIX
buotexHosorust kKak oTpacib
MIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

but6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bub6mmorexa [JOK
https://m.edso0.ru/863e9336



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 KITACC

Ne
n/n

Tema ypoka

DBOJIIOIHS U METOJIBI €€ M3yYCHHS

Hctopust pa3BuTHs nipeacTaBieHu
00 3BOJIIOLNYT

MuUKpO3BOITIOLIHS

[MTomynsus Kak JIeMEeHTapHAS
€IMHHIIA BUJIA ¥ DBOJTFOITHH.
JlaGopaTopnas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)

JIBWOKyIIHE CHITBI (3JIEMEHTapHBIC
(haKTOpBI) SBOJTIOIUH

EctectBennslit 0T60p 1 €ro Gpopmbl

Pe3ynpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I opraHuisMa u e€

OTHOCHUTCIILHOI'O XapaKTepa»

Hanpasnenus u mytn
MaKpO3BOJIIOIUI

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

JlaTa
IIpakTH4eckue

padoThI

H3y4eHust

0.5

0.5

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/863ea20e

bubmnoreka LJOK
https://m.edso0.ru/863e9570

bu6mmorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bu6mmorexa [JOK
https://m.edsoo.ru/863e9da4

bub6mmorexa [JOK
https://m.edso0.ru/863e9ed0

bu6mmorexa [JOK
https://m.edsoo.ru/863e9fde

bu6morexa [JOK
https://m.edsoo.ru/863e9cle
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https://m.edsoo.ru/863e9c1e
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HeobpaTumocTs 3BOMIONINN

Hctopust sxu3Hu Ha 3eMII€ U METOIbI
€€ N3yUYCHUS

FI/IHOT63BI HpOI/ICXO)K,IIeHI/HI KHU3HHU
Ha 3emiie

Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U
nepuoam

OCHOBHBIE 3Tallbl HBOJIOLMH
PacTUTENILHOTO U )KUBOTHOT'O MUDA.
[IpakTuyeckas padora Ne 1
«H3yueHune UCKONaeMbIX OCTaTKOB
pacTeHH 1 KUBOTHBIX B
KOJUIEKIIHSX

COBpeMeHHaH CHUCTCMa
OpTraHU4Y€CKOIro Mupa

DBOJIOUS YeJIoBeKa (aHTPOIOreHe3)

JIBmoxyiue cuibl ((pakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTaIUN DBOJIFOIIUNA
yenoBeKa

UYenoseueckue pacbl ¥ NPUPOIHbBIE
aJanTanyy 9eI0BeKa

PeseprubIil ypok. O6001eHIE TIO
TeMe «BO3HHKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

DKOJIOTHUs KaK HayKa

Cpenpl OOUTaHUS U SKOJIOTHUECKHE

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edso0.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [JOK
https://m.edsoo.ru/863ead44

bubmuoreka [{OK
https://m.edso0.ru/863eaea2

bub6mmorexa [JOK


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
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(bakTopsl

AbGuoTtnieckue (HaKTopsl.
JlaGopaTtopnas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue hakTopsl

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nomyisauu. [Ipaktudeckas padora
Ne 2 «Iloacuér mnoTHOCTH

TIOITY IS pa3HBIX BHJIOB
pacTeHui»

CoobmiecTBa OpraHu3MOB —
OuoLEeHO03

DKOJIOTMYECKHUE CUCTEMBI
(aKOCHCTEMBI)

OCHOBHBIE TTOKA3aTEIN YIKOCUCTEMEL.
DKOJIOTMYECKUE TUPAMUJIBI.
CaoiictBa 3xocucteM. Cykueccus

[IpupoHBIE S3KOCUCTEMBI
AHTPONOTEeHHBIE SKOCUCTEMBI
Buocdepa — rmobanbHas
9KOCUCTEMA 3eMIIN
3aKOHOMEPHOCTH CYyIIECTBOBAHUS
o6uocdepsl

0.5
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https://m.edsoo.ru/863eafec

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso00.ru/863eb348

but6moreka [IOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edso00.ru/863eb46a

bu6mmorexa [JOK
https://m.edsoo.ru/863eb5fa

bub6mmorexa [JOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [{OK
https://m.edso00.ru/863ebd16
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocepe 3emiu 1

CocyiecTBoBaHHE MPUPOABI U

33 1
YeJI0BEYECTBA
PezepBHblil ypok. O0001IEHNE TEMBI
34 «Coo011IecTBa 1 3KOJIOTUICCKUE 1
CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

2.5

bubmnoreka LJOK
https://m.edsoo.ru/863ebale



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






