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IMNOACHHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJOTMU TEOPETUUECKYIO OCHOBY IS
OTpeIelICHUsT TMOAX00B K (OPMHPOBAHUIO COACPKAHUA Y4eOHOTO TIpenMeTa
«buonorusiy  cocraBwiM: KoHuentyaiabHele nonoxeHuss PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIeH, CoJepKaHus, pe3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHHUSI 00 OOIIUX HENIX U
NPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSSHHUE CHUCTEMBI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit denmepanuu, a TakKe IMOJIOKEHUS O
cnenuduke OMONOTHH, €€ 3HAYCHUU B IMO3HAHUM KUBOUW MPUPOJILI U 00ECTIEYEHUN
CYILIECTBOBAaHMS 4YelioBeuecKkoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieiIeHbI OCHOBHBIC (DYHKITUU TIPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaéT MpPEACTaBICHUE O LeNax, 00 oOiei
cTparerud OOydYeHHs, BOCIUTAHUS H PA3BUTHS OOYyYaIOMUXCS CpeACTBAMU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeielieHne 1o pas3ielaM H  TeMmaw,
PEKOMEHYEMYIO TMOCJIEI0BATEIbHOCTh M3YUEHHUSI YUEOHOr0 MaTepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JOTHKH 00pa30BaTEIHLHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B nporpamme mo OuoNOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHpPOBAHMM OCHOBHBIX BHUJOB Yy4e€OHO-ITO3HABATEIbLHON
NEeATETHbHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS TI0 OCBOCHHUIO COJCPIKAHUS
OMOJIOTHYECKOTO 00pa30BaAHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yYE€HUU OuoJoruu, Onarojapss yemy B HeH
MIPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, PEJCTaBICHUI O 3J0pPOBOM
o0Opase XM3HU U OEpEeKHBIM OTHOIIEHHWEM K OKpY>Kalolllel MPUPOIHON cpere.
[TosTOMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPH, a TaKKe 3HaAHUU O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YACICHO BHUMAHUE HMCTOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHuCle: TPO(PUIAKTUKYA HACJICICTBEHHBIX 3a00J€BaHUN YeIoBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJILTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKHU
1eaecooOpa3HOro TMOBENCHHS B OKPYXalollle NpUPOJHON cpeae, aHauu3a
BIIUSIHUSA XO3SUCTBEHHOW ACSTEIBHOCTH 4YEJIOBEKa HAa COCTOSIHME TMPUPOJHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K NMPUKJIATHOW HAPaBICHHOCTH
yueOHoro npenmMera «buosiorus» mpoauKTOBAaHO HEOOXOJUMOCTBIO OoOecreyeHus



YCIIOBUH ISl pEIICHUs OJTHOM M3 aKTyalIbHBIX 3aJad IIKOJIBLHOTO OMOJIOTHYECKOTO
oOpa3zoBanmsi, KoTOopasi Tmpeamnojaraer QopMupoBaHue y OO0ydarOmUXCs
CIIOCOOHOCTH QIalITHPOBATHCI K HW3MEHEHUSIM JMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOTO MHpA.

buosnorus Ha ypoBHE cpeaHero ooOimero o0pa3oBaHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecneunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTAaBICHUN O
HAyYHOW KapTHUHE MHpa, pacIIUpsieT U 0000IIaeT 3HAHUS O KUBOW MpUpoje, €€
OTJIMYUTENBbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3alldd M HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIsi:  TIO3HAHWS  3aKOHOB  JKMBOM  Mpupoasl, (GOPMUPOBAHUSA
GyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370pPOBOTO W Oe3omacHoro obpasa
AKHU3HHU, IKOJIOTMUYECKOr0 MBIIIEHUS, LIEHHOCTHOT'O OTHOILLIEHUS K XKUBOM MpHUpoe
U YEJIOBEKY.

Bbonbiioe 3HaueHne OUONIOTUsl UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOILIMX  3a7a4  CpeAHero  oOmero  o0pa3oBaHUs, COLUMAIU3ALUU
oOydatomuxcs. M3yuenue 6uonoruu odecrednBacT yCIoBHs i GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAITMOHHBIX U HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTETpalliid OMOJOTUYECKUX 3HAHUU C
MPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMera
«buonorus» cocTaBUIM OCHOBY Ui ONPEIENICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHUIO €r0 COAEpXkaHMs, IPEACTaBIEHHOr0 B IporpamMme IO
OuoJIOTHH.

OT60p coxmepkanusi yuyeOHOro npenmera «buosorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C MO3UIHUI KyJIbTypOCOOOpPa3HOTrO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUUMBbIC IS
dopMupoBaHus o0O0IIEeH KyJIbTYphl, ONPENCNAIOIINE aJeKBaTHOE IIOBEJICHUE
YyeJioBeKa B OKpYyXKarollleld MPUpPOIAHON cpeie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MpakTU4YecKou aesteabHOCTH. Oco0oe MECTO B ATOM CHCTEeME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COICPIKAHUSI, KOTOPBIE CIy»KaT OCHOBOH Ui (POPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3alUU
OMOJOrNYECKOT0 00pa30BAHMSL.

CTpykTypupoBaHHE COACpXKaHUS y4eOHOro Marepuaja B MPOrpamMMme IO
OMONOTMH OCYHIECTBICHO C YYETOM TNPUOPUTETHOTO 3HAYCHHUS 3HAHHHA 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
IBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buomorus
BBIJICTICHBI CIIEAYIOIINE COJepKaTeNbHble MTUHUN: «bronorus kak Hayka. MeTos
HayyHOro mo3HaHus», «KieTka kak Ouonornueckas cucreMa», «OpraHusm Kak



Oouonornueckas cucreMa», «CucreMa W MHOT0OOpa3we OPraHUYECKOTO MHUPAY,
«IBOIIOLUS KUBOK IPUPOABD», « IKOCUCTEMBI U ITPUCYIINE UM 3aKOHOMEPHOCTHY.

Ilenp u3yuenus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHEe  OOYyYAarOUIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMM >KUBBIX CHCTEM PA3HOTO paHra MW MpuoOpeTeHue yMEHUu
UCTIOJb30BaTh 3TH 3HAHHS [JS T'PAMOTHBIX JIEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1iesd u3yueHus: yueOHoro npeamera «buosorus» Ha 6azoBoM
YpOBHE 00€CreunBaeTCsl pelIEHUEM CIIEeIYIOIINX 3a/a4:

OCBOCHHME OOYYAIOIIMMHMCS CUCTEMBI 3HAHUNH O OHMOJOTMYECKUX TEOPUSX,
YUYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKAIIUX OCHOBOU
g (OpMHUPOBAHMS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METOJaX Hay4YHOI'O MO3HaHMsI, CTPOEHUH, MHOIO00Opa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM PAa3HOT0 YPOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOy4YarOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpolLiecCe aHaInM3a JIAHHBIX O IYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJ0B K M3YUEHHUIO >KUBBIX CHUCTEM
pPa3HOro YpOBHS OpraHu3alliy;

CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyJabTyphl, (YHKIMOHAJIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KAIOILIETO
MHUpa JKMBOW IPUPOABI HAa OCHOBAHUM 3HAHWUN M OIBITA, IIOJYYEHHBIX IIpU
U3YYEeHUH OUOJIOTHH;

(dopMHpoBaHHE Yy OOYy4YalOIIMXCAd YMEHHMM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAaHUM B NPAKTHUECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHMTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS YEJIOBEKOM >KMBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEW, COOTI0OICHUS ITUIECKUX
HOPM IpU IPOBEIEHUH OMOJIOTMYECKUX UCCIEA0BaHUM;

OCO3HaHUE IIEHHOCTH OMOJIOrMYECKUX 3HAHUM 71 TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPBL, 111 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM >KU3HU IS
OLICHKH IOCJIEICTBHI CBOEH AESATEIBHOCTHU M0 OTHOLLEHUIO K OKPY>KAIOIIeH cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE W COONIOZICHUE Mep NPO(HIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero ooumero oOpazoBanus «buonorus», nusyyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTENbHBIM YUYE€OHBIM IMPEAMETOM, BXOASIIMM B
COCTaB NpeaMeTHON 001acTH « ECTeCTBEHHO-HAyYHbIE IPEIMETHD.



Jlist m3ydennsi 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 0011Iero 00pa3oBaHus
otBoauTCcs 68 yacos: B 10 kimacce — 34 yvaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B HeZIeIH0).

PabGouas mporpammMa nmo OMOJIOTUU MPUBEACHA B COOTBETCTBUE C YUEOHBIM
mwiaHoM MBOY «I'umuasust Ne5 r. byuncka Pecniyonuku Tarapcran» r. bBynncka
BMP PT na 2025-2026 yueOubiii rox. OOmiee 4UCIO 9acoB, OTBEACHHBIX IS
u3ydeHusi Omosioruu, coctapiseT 51 yaca (Ha yBenumdenue B 10 kiacce, 1,5 daca B
Henento, nobasineHo 0,5 daca u3 dopmMupyemMoil dyacTu ydyeOHOro IjiaHa) U 68
yacoB (Ha yBenuueHue B 11 kimacce, 2 yaca B Hejaento, aobaBieHo 1 yac u3
dbopmupyemMoii yacTu yaeOHOTO TTaHa)



COJEP XAHME OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueil, ITUKOM, ICTETUKON U MPaBOM.
Ponp Oumonoruu B (QOPMUPOBAHMU COBPEMEHHOW HAYYHOW KapTHUHBI MUDA.
CucreMa OGMOJIOTHUECKUX HaYK.

Metoabl MO3HAHMS KUBOM MPUPOIBI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCAHUE,
U3MEpeHue, KiIaccupukaluus, MOJETUPOBaHUe, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JdemoHcTpanuu:

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

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOM MPUPOJIBD.

JlabopaTopHbIe M IpakTHYecKUue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IMYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosorun. OTinuue
JKUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CBolicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpTaHU3AIUU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJISALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBIi.

JdemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
YKUBOU IPUPOIBD.

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAB KIIETKHM. XHUMHUUYECKHE DJJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKA BOABI M MHMHEpaJbHbIX BewmecrB B kierke. [lomnep:kanue
OCMOTHYECKOT0 OajiaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHrnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHl. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKyJbl (TIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKITUU OEITKOB.



depmenTel — Owmosjormyeckue Karanmsatopbl. CtpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpartHas crneuuduanocts. KodepmenTtsl. BuTaMuHbL
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIUu3aTOPOB.

YraeBoawsl: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuibpl  (caxaposa, JaKTo3a) M TIoJiMcaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJT0103a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuael, crepouasl. [ HapopuITBHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
yTJI€BOOB, OEIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykmeornasr — MOHOMeEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Buasr PHK. AT®: ctpoenue u pyHKIUH.

[{utonorus — Hayka o kieTtke. Kiietounas Teopus — npuMep B3aUMOIEHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUEHUS KIETKH.

Knerka kak memoctHas >kuBas cuctema. OOmIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renermueckuit ammapar,
cUCTeMa CHMHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHUYecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MpOoKapuoTUYecKoM kieTku. Kierounass crenka Oakrtepuil. CtpoeHue
HDYKApUOTUYECKOW KJIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >XUBOTHOU U
rpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U pyHkuuu. [{lutonnasma u eé
opranousibl. OnHomemOpaHHble opraHouasl kietku: OIIC, ammapar ['onbmxu,
n30coMbl. [loyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHIPUHU, IUIACTUIBI.
[Tpoucxoknenne MUTOXOHApUM u TacTua. Bunabl mmactun. HememOpanHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMHA OPTraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue siapa: siepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KJIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupozie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IMPUPOIEY.

Tabmuupbr u cxembl: «llepuognueckass Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIEKyYJIbl BOJIb», «brocuHTes Oenka», « CTpoeHrue MOJIEKYJIbl OeTKay,
«Ctpoenue ¢pepmenrta», «Hykmnennossie kucnorel. JJHK», «CtpoeHnne mMoyieKybl



AT®», «CTpoeHue 3yKapuoTHUECKOW KIETKN», «CTpoeHUE KUBOTHOU KIETKU,
«CtpoeHue pacTUTENbHOU KIETKN», «CTpOEHHE MPOKAPHUOTHUUECKON KIETKI,
«CTpoeHue sipa KIEeTKu», « YIeBoAb, «JIMnuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE Jisi IPOBEICHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpPONpPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTamuTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabotra No 2. «M3yueHue CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpONpEmaparax M HX
OIIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, Wi METa00au3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabonu3Ma.

Tumnbel oOMeHa BelIecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (a3pl  (porocunreza. Peakuun
dboTocunTe3a. DPhekTuBHOCTh (hoTOCHHTE3a. 3HaUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €T0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIONNe OakTepuu. 3HAUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiersieHue BelECTB, BBIJICICHHE U
aKKyMYJMpPOBAaHHE DHEPrUd B KIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KucimopogHoe OKHCIEHWE, WU KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTD
DHEPTETUYECKOI0 OOMEHA.

Peakuun wmarpuuynoro cuHTe3a. [eHermueckas wuHdpopmanus u JIHK.
Peanuzauusi reHetuueckoil MH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHcisiuuu. KoampoBanue amuHokucnoT. Pomnp pubGocom B
OuocuHTese Oenka.

Hexknerounsie hopmbl )ku3Hu — BUpychl. ctopus oTkpeiTus Bupycos (/. U.
HBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M SKM3HEHHOIO LIHMKJIA BUPYCOB.
bakrepnodaru. bomesnm pacTeHmid, >XWBOTHBIX H YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynoxaeduiura yenoeka (BHY) — Bo3Oyautens CITM/]a.



OOpaTtHast ~ TpaHCKpUIHUs, peBepraza W  uHTerpasza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «DorocunTe3», «Ctpoenne JIHKY,
«Ctpoenue u PyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH Uk Bupyca CIIN]a,
oakTepuodaray, «Pemmukarms JJHK».

Oo6opynoBanue: monenu-anmmkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KICTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM LUK KiIeTku. MuTepdaza u MuTos.
[Ipormecchl, mpoTekatoiue B uHTepdaze. Pernukanus — peakius MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMmuionaHeli W TAlUIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJBI.
[utonornyeckne OCHOBBI Pa3MHOKEHUS W  HWHIWBUAYAJIBHOTO  Pa3BUTHUA
OPTraHU3MOB.

Henenune kinetkn — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasuuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYeCcKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKU — aromTo3.

®dopMbl pa3sMHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bubl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. MICKycCcTBEHHOE KJIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE NI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, NpoucxXoadiive Ha CTaausax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buomormyeckuid CMbICT H
3HAYECHUE MEH03a.

['ametorenes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHHWE M Pa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SHUIEKJIeTKa) — CIepMaToreHe3 M OBOICHE3.
OcoOeHHOCTH CTpOCHMS SUIEKIETOK W crepmMaTo3ougoB. OIUI0I0TBOpPEHUE.
[TapTenorenes.

WunuBuayanbHoe pasBuTHe (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jtarnbl SMOPHUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3zBuTHe. TUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BHUTHSI: TPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue



Cpenbl Ha Pa3BUTHE OPTaHW3MOB, (HaKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOKIEHHBIC
yYpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHHUE
CEMEHH, CTAINH PA3BUTHSI.

JdemoHcTpanum:

Tabmuupr u cxembl: «DopMbl pa3MHOKEHHS OpPraHU3MOBY», «/[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHUE
pacteHui», «Jlenenne xknetku Oaktepuii», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsii mukm», «Permmukanus JTHK», «Mutosy,
«Mernosy, «IIpssmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MICKONMUTAOIINAX U
yenoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIpEnapaThl «Cnepmaro3ounbl
MJIEKOIIUTAIOLIEro», «SiuekneTka miuekonuraroumero», «Kapuoknnes B KieTkax
KOpelika JyKa», MarHuTHas MoJielib-alnruiukanus «Jleqenue KIeTKu», MoJelb
JIHK, monens Metada3HOM XPOMOCOMBI.

JlaGopaTopHbie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHue MuTO3a B KIETKAX KOHYMKA
KOpeIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOMpenaparaxy.

Tema 6. HacjieicTBEHHOCTh 1 MI3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3agaun reHetuku. Mcropus pa3Buths reHeTUKU. Poibp nuronoruu
U HSMOPHUOJIOTUU B CTAHOBJICHMHM TEHETUKH. BKiaj poCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeETOolbl TEHETUKH (TUOPUI0JIOTUYECKUM,
IUTOT€HETUYECKUH, MOJNEKYJISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHsATUs. [ 'eHeTnueckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIIMBaHUI.

3aKOHOMEpPHOCTHU HAacJIeIOBaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €IWHO00pa3us THOPHUIIOB TEPBOIO
nokosjeHusa. IlpaBuno AOMUHUpOBaHUS. 3aKOH pacUICIUICHUS MPU3HAKOB.
['unote3a ynuctoTel ramet. [loJHOE U HEMOTHOE TOMHUHUPOBAHUE.

JHuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMMOIO  HacleJOBaHUSs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
AHanuzupytoiee ckpenuBanue. Mcnoap30Banne aHaAIUM3UPYIONIETO CKPEIIUBaHUS
JUISL OTIPEICIICHHS TCHOTHIIA OCOOH.

Cuenmennoe HacneioBanue nmnpuszHakoB. PaGora T. Moprana 1o
CLEIJICHHOMY HaclleJOBaHHUIO TeHOB. HapylieHue cuerieHus: TeHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpoMocOoMHasi TEOpUs HACIEICTBEHHOCTH. | e HeTHUeCKHUE KapThl.



['enernka mosia. XpoOMOCOMHOE ONpPEAETEHUE MO0JIa. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramernsie M rereporameTHele opraHusMmbl. HacnegoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C I1OJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Posp  cpexnpl B HEHACHEACTBEHHONW  U3MEHUMBOCTH.  XapaKTEpUCTUKA
MOIM(UKAIIMOHHOM U3MEHUYMBOCTH. BaprallnoHHBIN psia M BapHallMOHHAsT KpUBas.
Hopma peakunu npuszHaka. KonuyecTBEeHHbIE M KaYECTBEHHBIE NPU3HAKU U HUX
HOopMa peakuuu. CBoicTBa MOAUPUKALIMOHHON U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKasi, W3MEHUYMBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpU4HHBI MyTaluid. MyTareHHbie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEaJIOTHYSCKUM, OJTM3HEI[OBBIM, IIMTOTCHETHYECKHUI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TEeHOTHUIIA!
ITOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnie 3a00JieBaHUS 4YeJIOBEKAa: TI'€HHBIC OOJIC3HHU,
OO0JIE3HH C HACJIEICTBEHHOW MPEApPacHoOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKHU. [IpuHUUIIBI
3JI0pOBOT0 00pa3a MKU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKUX
0ose3Heldl. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHME. 3HAYEHUE MEAMIIMHCKOMN
TE€HETUKH B MPEAOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JI€BaHNI YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuiios.

Tabmuupr  u  cxembl:  «MOHOTMOPUAHOE  CKpELIMBAHME UM €ro
LUTOI€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«llutonornyeckue  OCHOBBI  JAWTHOPUAHOTO  CKpeliuBaHUs»,  «Meosy,
«B3auMonencTBue aJUIeNbHBIX TE€HOB», «['eHeTHdyeckue KapTbl pacTCHUM,
KMBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CUEIUIEHHOro ¢ mnosnom», «KapuoTtumbel dYemoBeka W KUBOTHBIX», «Buasl
W3MEHUMBOCTHY», «MoaudukannonHas W3MEHUYUBOCTH», «HacnmemoBanume pesyc-
daktopa», «I'eHeTuka rpynn KpoBuw», « MyTalimoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: Mojenu-anmuIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpenuBaHuey», «llepexpéct



XpOMOCOM», MHKPOCKOII M MHKpompenapaTr «Jlpo3zopuna» (Hopma, MyTauuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOCHHE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y 1po30¢uibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWE€ U aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKIEHUE CEJIEKUUMU U TOMECTHUKALUS.
VYyenne H. WM. BaBunoBa 0 uUeHTpax TMNPOUCXOXKACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. COPT,
II0POJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKInU. MaccoBbI U MHAMBUIYAbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUW M JKUBOTHBIX. OIlleHKa 3KcTepbepa. bBIIM3KOpOACTBEHHOE
cKkpeuuBanue — HHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUU.
['eteposuc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOpPUIUHT.
Otnanénnass rubpuamzauus U e€ ycnexu. VICKyCcCTBEHHBIM MyTareHes u
MOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMIKEHHSI CENEKIMM pacTeHUHl, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonmorus kak OTpaciab NPOU3BOACTBA. ['€HHAas WH)KEHEpHs. OTallbl
co3nanusi pexomOmHanTHOoM JIHK wu Tpancrennsix opranumsmoB. Krerounas
nHxeHepusd. Kiietounsle KylnbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue M dtuyeckue  npobmnemsl. MO —  reHeTuuecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJIbTYPHBIX pacteHuit», «Ilopoapl 1oMamHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacrenmity, «OTnanéHnas rudpuauzanus», «Padoter akagemuka M. ©. BanoBay,
«Jlomummongus», «OObEeKThl OuoTrexHonorun», «KieTouHele KyJIbTyphl U
KJIOHHUpOBaHue», « KoHCTpyrnpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOZOB M KOPHETIIIONOB JUKUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03sHCTBEHHBIEC PACTCHUS.



JlaGopaTopHblie M NpakTHYecKne padoThl:

Okckypcuss «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUU PACTEHUU W
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBorONMOHHAsE OHOJIOTHS.

[IpennocbuIKu BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHOW TEOPUM HA PA3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoOLUU. [lameoHTOIOrHYECKHE: IOCIIEI0BATEIbHOCTD
HOSIBJIGHUST BHUJOB B THaJICOHTOJIOTMYECKON JIETOIHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguueckue: cxoacTBO U pazianuue ¢payH U (Haop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U DPA3IUuMUsl SMOPHOHOB PpAa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIE, aHAJIOTHYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MMyTeH y Bcex
OpPraHU3MOB.

OomtonmonHass teopusi Y. JlapBuna. Ilpenanochuiki BO3HUKHOBEHUSA
JapBUHU3MA. J[BMKyIIME CHJIbI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TP OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAss W3MEHYMBOCT,
O0opb0a 3a CyIlecTBOBaHUE, €CTECTBEHHBINM OTOOD).

Cunrernueckas teopus 3Boitouu (CTI) u e€ 0oCHOBHBIE MOJ0KEHHUS.

MuxkpoaBostonus. [Tomysinust kKak eAMHKIIA BUAA U SBOJTIOLHUU.

JBwxymue cuibl ((hakTopbl) SBONIONUH BHIOB B IpHUpoje. MyTallMOHHBIHI
Ipolecc M KOMOMHATHBHAs M3MEHYMBOCTH. [lOMyNsiliMOHHBIE BOJHBI U JApeild
re’oB. M3osanus 1 Murpamnus.

EctecTBeHHbIil 0TOOp — HamnpaBigomuil @akrop 3Bomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U UANOATATITAIIUH.

Bun wu  BupgooOpasoBanue. Kpurepunm Buga. OcHOBHbBIE  (OPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0THIECKOeE.

MaxkposBomrorusi.  Dopmbl  3Bomouuu:  puIeTHUECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTs 3BONIOIUH.

[IpoucxoxaeHHEe OT HeCNEeUHANM3UPOBAaHHBIX NpelakoB. [Iporpeccupyromas
cneuuain3anusa. AJanTuBHas paguanus.

JdemoHcTpanum:



[Toptpetsr: K. Jlunnein, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuup! u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiey, «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHorooOpasue  mopon  KUBOTHBIX»,  «[lomymsmum», — «MyTannoHHas
U3MEHUYUBOCTE», «ApoMopdo3sl», «Uanoamanrammm», «OO0mas aereHepanus,
«/IBmKkymue cuibl 3Bomonun», «Kapra-cxema wapuipyTta mnyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpadmueckoe BUI000pa3oBaHue)», « IKOJIOTHIECKOE BHI000PA30BAHHE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HAOOp IUIOMOB M CeMsH, Koyuiekius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNlb «OCHOBHBIE HAaIlPaBICHUS 3BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, kowiekmus «Dopmbel COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepekpéct
XpOMOCOM», BIIaxHbIe TmpenapaTbl «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaTr «Jlpo3oduna» (Hopma, MyTanuu (GopMbl KPbUILEB U
OKpAacKu Tena).

JlaGopaTopHble U pakTHYecKue padoThbl:

Jlabopatopnass pa6ota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

Jlaboparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emure.

JloHayuHbBIE TIPEACTABIEHUS O 3apOXKJICHUU KU3HU. HaydHble THIIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: a0uoreHe3 M maHcrepMmus. XuUMHUYecKas
ABOJIONMSI. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHWYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BoMONUK. HavanbHbIe Tanbl
ouonornyeckoit sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLUSL.
DopMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Passutne xxnu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mnepuoabl: KeMOpPUUCKUIA,
OPIOBUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TEPMCKHUU.

Me3o3o0Kickast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiiHozoiickass »pa W €€ mnepuoAbl: MNaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIFOLIMM PACTUTEIBHOTO M >KUBOTHOro Mupa. Apomop¢o3bl y pacTeHUU u
XKUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOrO0 MHUpPa Kak OTpaxkeHue »3Boitouud. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIIbI OPraHU3MOB.

OBOIIIOLMA Y€JIOBEKA. AHTPOIIOJIOTH KaK HayKa. PazBurue nmpeacraBiieHu o
IPOUCXOXKJEHUN YeJoBeKa. Meroasl Hu3ydeHMsl aHTpororesesa. CxoicTBa u
pa3INyuus YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue  cuiabl  ((akTopsl)  aHTPOINOreHes3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbId 00pa3  KHU3HU,
U3TOTOBIICHUE OPYIUH TpyZa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, UeloBeK
yMmenbi, YemoBek mnpsaMoxonsmui, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pa3yMHubIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAHMS, 0O0JIACTb
pacmpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE  OOJBINHE  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioujHas  (PKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEICTaBUTENEH
YEJIIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuier 1 cxembl: «Bo3nukHOBeHHMEe COTHEUYHON CHCTEMBI», «Pa3BuTHe
OpraHndeckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIETKay,
«ITpokapuoTnueckast kinetka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHbIE MeECTa TNAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOTO 4YeJOBEKa», «JlpeBHenmue moanm», «/IpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HeroBedecKrne paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajablla, KPOMaHbOHLA), CIENKH WIH
M300paXKeHUsT KaMEHHBIX OpYAHil TEepPBOOBITHOrO YENIOBEeKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebma), TEOXpOHOJIOTHUYECKas Ta0nuia, KoJuieKius «Dopmbl
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PAacTEHU U
YKUBOTHBIX B KOJUIEKIIUSX).



DKCKypcHsl «IBOJIOLKS OPraHUYeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpY:KaIlas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJauu U pa3iesibl SKOJIOTMU. MeTOo bl SKOJIOTHYECKUX
UCCJIEIOBAHU. DKOJIOIrMYECKO€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl OoOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, IOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue (daktopel. Knaccuduxamus skoioruueckux (GakTopos:
abMoTHYecKkue, OMOTHYECKHME U AaHTPOIOreHHble. JlefCTBHE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

Abuornyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTh. POTONEPUOAU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckue puTMsl.

buortnyeckue (akTopBHI. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHLUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koornepanus,
MyTyalqu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HaueHHE OWMOTHUYECKUX B3aMMOJEHUCTBUN Il CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyisauud. (OCHOBHbIE MOKa3aTeau
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J{nHaMuka YyuCcI€HHOCTH MOMYISIUN U €€ PEryJIsiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymGonsar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emun», «Cpeabl 0OMTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHCIICHHOCTH NOMYJISAIUU UHOY30pUHU-Tyhenbkuy, «[lumieBsie nemnmy.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckrue 0COOEHHOCTU PaCTEHUM U3
Pa3HBIX MECT OOUTaAHHUS.

JlabopatopHas pabora Ne 4. «BrnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «IlocyéT NIOTHOCTH NOMYJSLUUNA Pa3HbIX BUIOB
pacTeHUuN».

Tema 4. CooOmecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI.

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunbl-nomunantel. CBs3u B
OHOLIEHO3E.

Dkosiornyeckue cucrtembl (dkocucteMsbl). llonsitue 00 »skocucteMe H
ouoreoneHoze. DOyHKIUOHATbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B SIKOCHCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCHUCTEMbl. [IMIleBble LIEM U CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMBI: Ouomacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuabl: TPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETyYJIALHUs, pa3BuTHe. CyKueccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOMHOTO
WJIU IMIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCHCTEMBI.
buosnornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycroHumBocTH 3KocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
I100aNbHONW 3KOCUCTEMBL. J[MHamMHuueckoe paBHOBecMe€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BeneCcTB U OMOTEOXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/ia,
a3oTa). 30HaIbHOCTh Onocdepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['oGanbpHbIE YKOTOTHYECKUE TPOOITIEMBI.

CocyiiecTBoBaHHE IPUPOJIBI U YeJI0BEYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHHUs] TPUPOJHBIMU pecypcaMu M HX HUCIHoib3oBaHue. JlocTuxkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JdemoHcTpanuu:

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

Tabmuubr u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuranusy, «IKoJOTHUYECKAs] TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JCWCTBHUS HA IpUpPOAY», «DBaxHueimme UCTOYHHUKH
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BakHEHIIast coCTaBISIOIAs
ounochepr», «DakTophl Aerpaganuu nousy», «llapaukoBeiil 3hdexT», «DakTopbl
paZMOaKTUBHOTO 3arpsi3HeHus Ouocdepbl», «OO0mass cTpykTypa Ouocdepbi»,
«PacnipocTpanenne xuzHu B Ouocdepe», «O30HOBBIM dKpaH OuOChepsD,
«Kpyrosopot yriepoaa B 0uocdepe», «kKpyroBopot azora B mpupoae».

O6opynoBanue: Mojenb-aniuIukanus «Tunudanble OMOLEHO3bI», Tepbapuii
«PacturenbHble co00IIeCTBA», KOJUIEKIUH «buoreHosy, «Bpenurenu BaxHeHmmx
CEIbCKOXO3SIMICTBEHHBIX ~ KYJbTYyp», TepOapud UM KOJUIEKIMH pPACTCHUH U
YKUBOTHBIX, MPUHAJJIEKANIME K Pa3HbIM 3KOJIOTMYECKUM CpyIrnaM OJHOTO BHUAA,



Kpacnas knura Poccuiickoit ®enepauuu, H300paX€HUsT OXPAHIEMBIX BHJIOB
pACTEHUH U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiuBarTCd TpeOOBaHUS K pE3yJbTaTaMm
OCBOCHHS OOYyYalIIMMHUCI TporpaMM CpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA mpeameTra «buomorusy»
BBIJICIICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME O0YJarONUMUCS POCCUHUCKON
rpaXJaHCKON UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, HaJluyue MOTHUBAIMM K  OOyYeHHI0  OHOJIOTHH,
I[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH MU HMCTOPUYECKUX TPAAUIUN Pa3BUTUS OHOJIOTMYECKOIO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIUXCSl PYKOBOJCTBOBAaTHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMHM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIA U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHHUs mpenmeTa «buonorus» gocTurarorcs B
CIMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U AyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY WM IMPABOMOPSIKY, YEJIIOBEKY TPYJa U CTapIlIeMy MOKOJICHUIO,
B3aUMHOI'0 YBa)KCHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaaullMsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit deneparuu, npupoae u
OKpYXKaroulen cpee.

JIngyHOCTHBIC pE3yibTaThl OCBOSHMs ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIINXCsl PyKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPECHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBbITA U OMbITA JECATEIBHOCTH B MPOIECCE peaiu3allMd OCHOBHBIX HaIpaBJICHUM
BOCMUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH 00YyJarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;



OCO3HAaHHE CBOMX KOHCTHUTYLUMOHHBIX TpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX U MO3HABATENIbHBIX 3a/1ay, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPEAESATh COOCTBEHHYIO TMO3WLHUI0 [0 OTHOLICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCIENOBATENbCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh poccuiicKkoin IPaXKIaHCKON UJEHTUYHOCTH,
NaTPUOTU3MA, YBaKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPEN
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSALIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTHMH, TOHWUMAaHUS 3HAYCHHUS OWOJOTMH B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI'0 OOIIECTBA;

ujaeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HUIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX LIECHHOCTEW pOCCUNCKOTO HAPOIa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O0 MPHUHATHS LEHHOCTEM CEMEUHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HaposoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;



NOHMMAaHUE 3MOLIMOHAJIBHOTO BO3AEHCTBUS JKUBOW IPUPOJIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JIUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHsA:

NOHMMAHWE W pealih3alus 3J0pOBOTO M 0€30MacHoro obpa3a KU3HU
(3mopoBOE€  TUTaHUE, COOJIOJICHME TUTMEHWYECKUX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH U OTAbIXa, peryisipHas (dusndeckas
aKTUBHOCTbH), O€pEeXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LE€HHOCTH MpPaBWJI HWHIWBHUIYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 3J0POBBIO U KU3HU JIIOJEH;

OCO3HaHWE MOCHEACTBUN W HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTU MacTepCTBa, TPy 10J1to0ue;

TOTOBHOCTh K AKTHMBHOW JI€ATETbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JI€SITEIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaMm MpodhecCHOHANBHOW JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymie mpodeccnrt W pearn30BHIBATH
cOoOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYeCKOT0 BOCITUTAHMSA:

HKOJIOTUYECKU 11€JIeCO00PAa3HOE OTHOIICHHE K IMPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHNUS,

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX IIOCHEACTBUI s
OKPY>KaroIEen CPebL;

OCO3HaHMWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOIOTUU
3HaHMSI M YMEHUS IMpU PEIICHHH Npo0JieM, CBSA3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTIOIb30BaHNEM  (COOJNIOJIeHMEe  MpaBuUi  MOBEIEHUS B IPHUPOJE,
HAIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HOKOCHUCTEMAaxX, OXpPaHY BHJIOB,
AKOCHUCTEM, OroCchephl);



AKTUBHOE HENPUATUE JECUCTBHUM, NPUHOCAIIMX BpEI  OKPYKAOLIEH
IPUPOIHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOJIATOMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANIPUHUMAEMBIX IEUCTBUN U MPEIOTBpALATh UX;

HaJIMYME PA3BUTOrO IKOJIOITMYECKOrO0 MBIIUIEHUS, IKOJIOTHUECKON KYJIbTYPHI,
OmbITa NEATEIBHOCTU JKOJIOTMYECKON HaIPaBJIECHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOU JESITEIBHOCTH 3KOJIOTUUYECKOU
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YHWTATEIbCKOM KyJIbTYpPbl KaK CpeICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U MTO3HAHUSI MUPA;

NOHMMaHHE chnerupuKd OHOJIOTMM KaK HayKH, OCO3HaHUsI €& poJiu B
dbopMHUpOBaHNY PAlMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXalollleM MHpe KaK O €JUHCTBE NMPUPOJbI, YellOBeKa U
oO1IecTBa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peHIeHuH MpodiemM
COXpaHEHMS IPUPOJTHOIO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINHU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh pPEeCypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTe BBIXOJA U3 II100aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHnss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTUYECKUX 3HAHUW B IEJISIX
MOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM yacTH (PyHKUMOHAJIBHOW I'PaMOTHOCTH OOydJarommxcs, Gpopmupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJNIb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a U
OOBSACHEHHUSI SIBJIICHUW OKPYXKAIOLIEr0 MUPa U MPOUCXOAUIMX B HEM H3MEHEHUH,
yMEHUE Je7aTh OOOCHOBAHHBIC 3aKJIFOUYCHHsS] Ha OCHOBE HAy4YHBIX (DaKTOB U
VMMEIOLINXCS JAHHBIX C LIEJIBIO MOJYUYEHHS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIs
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME ILIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO 1€ TEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



FOTOBHOCTh M CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OHMOJOTHH B
COOTBETCTBUHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS ydeOHOTo mpenmera «buosmorusy
BKJIFOYAIOT: 3HAYMMbIe JUIT (OPMHUPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, HAy4YHbIN (haKT, MPUHIIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE,  W3MEpPEHUEe, HKCOEPUMEHT U  JPYIrux),
yHUBEpCalbHbIe Yy4yeOHbIe JelcTBHS (TO3HABATENbHbIE, KOMMYHUKATUBHBIC,

peryJISITUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue GyHKITMOHATBHON
IPAaMOTHOCTH W  COIMAJIbHOM KOMIIETCHIIMM OOYYarOIIMXCSA, CIOCOOHOCTH
oOydJarormxcst WCIIOJI30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHPOBO33PEHUYECKHE 3HAHUS W  yHUBEPCAIbHBbIE Yy4ueOHbIE JCHCTBHS B
IO3HABATEIBHON U COLIMAJIBHOM MPAKTUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsl TOJKHBI OTPAKATH:

Osaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMo3HaBaTeJbHBIMH
JIeMCTBUSIMM :

1) 6a30BbIe JJOrMUYeCKHUe JeiiCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  Mpoodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIIICHUS
(aHanu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKH, YCTaHABIWBAaTh
CBSI3U C IPYTUMHU MOHSITHUSIMH);

ONpeNeNiATh LeJd JACATEeIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThl ACATEIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCII0JIb30BaTh OMOJIOTHYECKHUE TOHATHUS JJIsl 0OBbSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, TIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC cpencTBa INIE:| MPECTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaKKE  MPOTHUBOPEUYMI  Pa3HOTO  pOAA,  BBIABICHHBIX B  Pa3IUYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHajaU3a MMEIOLIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB
EJISIM, OLICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 0a3oBbIe HcCCIeI0BaTEIbCKUE e CTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTENIbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCTIONb30BaTh pPAa3MyYHbIE BUABI JEATEIBHOCTH IO TOJXYYCHHIO HOBOTO
3HAaHUA, €ro HHTEpIpeTaluy, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYyalUsX, B TOM YUCIIE IIPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMuUpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMHU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTeIbHOU
NeSITEIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pelieHHs, HaXOAWTh apTyMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMEeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJE peUIeHHs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYAIlUsIM, OIIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN MOMCK TEepeHoca CPEACTB M CHOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMETb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTUUYECKYH 00JacTu
KU3HEACITEIbHOCTH;

yMETh HHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, MpEJiaraTb OPUTMHANBHBIC MOAXOABl M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0IYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIUK (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaTrype, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax MJaHHbIX, B VHTepHeTe), aHanu3upoBath



nH(OPMAITUIO PA3TMYHBIX BUIOB B (DOPM MPECTABICHUS, KPUTUUECKHA OTICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMUYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckoi mHpopManru, HEOOXOAUMOM JIJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOOpeTaTh OMBIT WCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TpEICTaBICHUS
ononornyeckoit nHbopmaruu (CXeMbl, rpaduK, TUArpaMMBbl, TAOIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeAcTBa Npu pabdoTe C
Ouosornyeckol HMHPOpMaLUEN: TPUMEHATh XHUMHYECKHe, (U3UUYECKUE W
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTONBb30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY 0OCYXHaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaracMon
3aJ]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYaCTHUKOB
JIAAJIora Ui JTUCKYCCHUM);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh PAa3IMYHBIMH CHOCOOaMM OOINEHUS U B3aUMOJEWUCTBUSA, MOHHUMATH
HaAMEPEHUSs IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUAYaJIbHOM
paboThI MpH PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOICHCTBHS MPU PEIICHUH YIeOHOM 3a1a4H;

BbIOMpAaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0T0 4jieHa KOJIUICKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUIAH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXXJIaTh pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
001 pe3ysbTatr Mo pa3paboTaHHBIM KPUTEPHUSIM;

peajarartb HOBBIE IPOEKThI, OLICHWBAaTh MHJEH C I[O3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJSATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHUS MpoOOJIeM U UX
pelIeHus B )KU3HEHHbBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTWYECKHUX 3HAHUI IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSITEIbHOCTb, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJjlauyd B 00pa3oBaTEIbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpodsiieMbl C  Y4ETOM
UMEIOIIIMUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX PEAINOYTEHUN;

JieJlaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYJULUU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TIOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLUEHKH CUTyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHMUIO;



IPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPM aHAJU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarbl ocBOeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CIeUpUUIECKUE I yueOHOTo penMeTra «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JAESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B PAa3UYHBIX YUYEOHBIX CHUTyallUsIX, a TaKKe B peaIbHBIX
KU3HCHHBIX CHUTYaIlUsIX, CBA3aHHBIX ¢ Owonoruedi. B mporpamme mpeametrHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c¢(hOpMHPOBAHHOCTh 3HAHUNW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOCeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIHHOU
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpbIBaTh COJIEPHKAHUE OMOJOTMYECKUX TEPMUHOB U TOHSATHM:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeIIeCTB M IIPEBpallcHHC
DHEPTHM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OpraHU3AIMS KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JIlaraTh OWOJIOTHYECKHEe Teopun (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHAs JOrMa MOJEKYJsipHON Ouosoruu), 3akonbl (I
Mennens, T. Moprana, H. V1. BaBunioBa) u ydyeHus (0 1eHTpax MHOT00Opa3us u
IPOUCXOXKIEHUS KyJIbTypHbIX pactenuit H. 1. BaBunosa), onpenensitb rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHUE BJIAJICTh METOJIaMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE YKMBBIX CUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYSHHBIX



pe3yIbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BHIBOJIBI HA OCHOBAHUY MOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
SYKapuoT, OMHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOIIECCOB: OOMEHa BEIIECTB W TMPEBpAIICHHS DHEPTHH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh MOJyYEeHHbIC 3HAHUS IJi1 OOBSICHEHUS OMOIIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUISl NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KHU3HU C LeNplo obOecredeHus: 0e30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBbS
OKpYKaroIIuX J0AeH, cOOII0/IEHUsI HOPM I'PaMOTHOTO MIOBE/IEHUS B OKpY KaroIen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUN
COBpeMeHHOW  Ouosormn U OMOTEXHOJNOTHMH A PalOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHME pelaTh »3JIEMEHTAapHble TIEHEeTHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHWE, CIICTVICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJISl MPEICKa3aHMsl HAcleAOBAaHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBHIMONHATH JTa0OpAaTOPHBIE M MPAaKTHYECKHE pPabOoThI, COOIIOAATH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HHTEPIPETHPOBATH HHGOPMAILIUIO
OMOJIOTMUECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MAacCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeIMILIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLICHUS,
000011258 OMONOTMYECKY0 MH(DOPMAILIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCII0JI30BATh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHbIe pe3yibTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUIA O MECTE M POJN OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUSI ECTECTBEHHBIX HAyK, B (OpPMHPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX U
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE OHONOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa Il pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COACpKaHHE OHUOJOTHMUECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALKUSA, TeHO(OHA, SBOIIONMS, ABIKYIINE CUIbI ((DaKTOPBI) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYyLEHThI, I[eMA  IUTAHUS,
HKOJIOTHYECKasl Tupamua, OMoreoreHos, onocdepa;

yMEHUE Hu3IaraTb OWUOJOTMYEeCKHe Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimieBoro cxonacrea K. M. baspa, depenoBaHusi riIaBHBIX HalpaBlIe€HUN U
nyteit aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTpeIeNsATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OTHMCAHUE JKUBBIX CHCTEM, MPOIIECCOB W SBJICHUHN, OpPraHM3aIs U IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBABMKCHHE  THUIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCICIyEMbIMH BEIMYMHAMH, OOBSICHEHHE TIOTYyUYEHHBIX
pe3yiabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpU W 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIICCTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHUECKHUX
00BEKTOB: BHJIOB, TMOIMYJSIINN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOolEHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa3oBaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MBI, IEpeHoca
BCIIECTB W TIOTOKA DJHEPTHMH B DKOCHCTEMax, AHTPOIOTCHHBIX W3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPY>KaIOIIUX JIIOJIeH, COOII0ICHHUS] HOPM TPAaMOTHOTO TIOBEACHUS B OKPY Karolen
IPUPOAHON cpeje, MOHUMaHWE HEOOXOJMMOCTH MCIOJb30BaHUS JTOCTHKEHUMN
COBPEMEHHOM OMOJIOTUH JJIsl PAIlMOHAILHOTO MTPUPOIOTIOIb30BAHMS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKUE 3a/aYd, COCTABISATH CXEMBI
NepeHoca BeIleCTB U IHEPTUU B IKOCUCTEeMaxX (LIeNH MUTaHus);

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBAaTh M HHTEPIPETHPOBATH HH(GOPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYIO TIICEBJOHAYYHBIE 3HAHUA W3
pPa3TUYHBIX UCTOYHUKOB (CpPEJCTBAa MAacCCOBOW MH(OpPMAIIUU, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HDKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011258 OMONOTUYECKYI0 MH(DOPMALIMIO U3 HECKOJbKUX HCTOYHHUKOB, I'PAMOTHO
WCIIOJI30BATh OHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

. HaumenoBanue pa3aesios
0 H TeM NMpPOorpamMMbIl

buonorusa xak HayKa

JKuBnle cucTeEMBI U UX
OpraHu3aIus

XUMHYECKUN COCTaB U
CTPOEHUE KIIETKU

}KI/ISHC,HGHTGJ'IBHOCTI) KIICTKHN

Pasmuoxenne u
WH]JIUBUYaJTbHOE Pa3BUTHE
OpraHu3MOB
HacaencrBeHHOCTS U
W3MEHYMBOCTH OPTaHU3MOB
Cenexkuusi OpraHnu3MoOB.
OCHOBBI OMOTEXHOIOTHHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

KoanuyecTBo 4acoB

KonTpoabHbl

Bcero
e padoThbl

34 0

IIpakTuyecku
e padoThI

0.5

1.5

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

bubmuoreka I{OK https://m.edsoo.ru/7f41¢292

bu6mmoreka IIOK https://m.edsoo.ru/7f41¢292

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

bubmuoreka I{OK https://m.edsoo.ru/7f41¢292

bu6mmoreka IIOK https://m.edsoo.ru/7f41¢292

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292



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

Ne
/ HaumenoBanue pa3ieioB u
n
TeM MPOrpaMMBbl
n

DBOJIOMOHHAS OMOIOTHS
Bo3sHukHOBEHME U pa3BUTHE
JKM3HHU Ha 3emie
OpranusMbl ¥ OKpYy>Karomas
cpena

Coo0mrecTBa u
JKOJIOTMYECKUE CUCTEMBI
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoJabusbie
padoThI

IIpakTHyeckue
padoThI

0.5

2.5

JIEKTPOHHBIE (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChbl

bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74

bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74

bu6nuoreka LIOK https://m.edsoo.ru/7f41cc74

bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74

bubmuoreka I{OK 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 IINTAHUPOBAHHUE
10 KITACC

Tema ypoka

buonorus B cucreme Hayk

MeTo bl TO3HAHUS KUBOW MPUPOJIBI.
[TpaxTnueckas pabora Ne 1
«Hcnonb3oBaHue pa3aINuHbIX
METOJIOB MPHU U3yUYEHUU
OMOJIOTUYECKUX OOBEKTOBY

buonornueckue CUCTEMBI, ITPOLCCChI
N UX U3YUCHHUC

XMMHYECKUH cOCcTaB KJIeTKU. Bonga n
MHHEPAIBHBIE COJIU

benxu. Coctas u ctpoeHue 0enkoB

depMeHTh — OHOJIOTHYECKHE
KaTtanuzaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KATAJINTUYECKON aKTUBHOCTH
(depMeHTOB (Ha MpUMeEpPEe aMUIIa3bl
WM KaTajasbl)»

Yrinesonsl. JIunuast

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnmnoreka [IOK
https://m.edsoo.ru/863e6122

bubnunoreka [IOK
https://m.edsoo.ru/863e6564

but6mmoreka [IOK
https://m.edso0.ru/863e674¢

but6mmoreka [IOK
https://m.eds00.ru/863e6b72

bubmuorexa [JOK
https://m.eds00.ru/863e6b72

bubmorexa [JOK
https://m.edso00.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

HyxneunoBble kucnotsl. AT®

HCTOpI/I}I U MCTOAbI U3YUYCHUA
kiaeTku. Knerounas TCOpHUA

Knertka xak nenoctHas )KuBas
cucremMa

CrpoeHune 3yKapuOTUYECKOU KIIETKH.

Jlabopartopnast pabota Ne 2
«W3ydeHne cTpoeHust KIETOK
pacTeHUii, )KUBOTHBIX, TPHOOB U
OakTepHii O] MUKPOCKOTIOM Ha
FOTOBBIX MUKpOIIpenaparax u ux
OTIFICAHUE)»

OOMEeH BeLIECTB WIN METa00IN3M
doTtocunTe3. XeMOCHHTE3

DHepreTUYecKuii 00MeH

JKu3HeHHBIN UK KICTKU. [leneHue
kietkn. Muro3. JlabopatopHast
pabota Ne 3 «Habmronenne Muto3a B
KJIETKaX KOHYHMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOTIpenapaTaxy»

Buocuures 0enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsuus — OnocuHTe3 Oenka

Hexnerounsie popMBbl )KU3HU —

0.5

0.5

bubnmnoreka [IOK
https://m.edsoo.ru/863e6d5¢

bubnuorexa [JOK
https://m.edso0.ru/863e6e88

bub6moreka [JOK
https://m.edso00.ru/863e6110
https://m.eds00.ru/863¢e716¢

bubmuorexa [JOK
https://m.eds00.ru/863e766¢

bubmuorexa [JOK
https://m.edsoo0.ru/863¢7¢98

bubnunoreka [IOK
https://m.edsoo.ru/863e7aae

bubnunoreka [IOK
https://m.edsoo.ru/863e7dc4

bubmuorexa [JOK
https://m.edsoo.ru/863e796¢

bubmorexa [JOK
https://m.eds00.ru/863e796¢

bubnunoreka [IOK



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

BUPYCBI

DopMBbI pa3MHOKEHHUSI OPTraHU3MOB

Metios

O6pa3oBaHue U pa3BUTHE MOJOBBIX
KJ1eTOK. OII040TBOPEHHE.
Jlaboparopnast pabota Ne 4
«/3yueHune CTpOeHHsI MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

NunuBuyanpHOE pa3BUTHE
OpraHNU3MOB

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U H3MEHYMBOCTH

3aKOHOMEPHOCTH Hacle10BaHUs
npU3HaKoB. MoHOTHOpUIHOE
CKpeLIBaHNe

JurnbpuaHoe cKpemuBaHue. 3aK0H
HE3aBUCUMOI'0 HACJIEJOBAHUS
MIPU3HAKOB

CreImieHHOE HacaeI0BaHue
npu3HakoB. JlaboparopHas padota
No 5 «3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIHOTO
CKpEIIMBaHUs Y APO30(UIIbI HA
TOTOBBIX MUKpPOIIpenapaTax»

I'enetuka noma. Hacinenosanue

0.5

0.5

https://m.edsoo.ru/863¢7540

but6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1¢
bu6moreka [JOK
https://m.edsoo.ru/863e7f4a

bu6moreka [JOK
https://m.edsoo.ru/863e81b6

bu6moreka [JOK
https://m.edso00.ru/863¢8436

bubnunoreka [IOK
https://m.edso00.ru/863e8612

but6mmoreka [IOK
https://m.eds00.ru/863e¢8878

but6moreka [IOK
https://m.edsoo.ru/863e89a4

bu6moreka [JOK
https://m.edso0.ru/863e8c60

but6mmoreka [IOK


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, CICIVICHHLIX C ITOJIOM

NsmenuunBocTh. HenacnenctBeHHast
U3MEHYMBOCTH. JITabopaTopHast
pabota Ne 6. 3yuenue
MOJU(UKAIIMOHHON U3MEHYUBOCTH,
IIOCTPOEHNE BapHALlMOHHOTO psiaa U
BAPUALIMOHHON KPUBOI»
HacnenctBeHHast U3MEHYMBOCTb.
JlaGopatopHnas pabora Ne 7.
«AHanu3 MyTauui y 1po30¢puiibl Ha
rOTOBBIX MUKpPOIIpenapaTax»

I'eneTnka yenoBeka

PezepaHblil ypok. O6001eHue 1o
teme «HacnencTBeHHOCTD 1
U3MEHYMBOCTH OPTaHU3MOBY»

CGHCKHI/IH KaK HayKa U IIpouecc

Metoabl U JOCTUKEHHUS CENEKIINU
pacTeHU U KUBOTHBIX
buotexHosorust kKak oTpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

0.5

0.5

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

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

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

but6mmoreka [IOK
https://m.edsoo.ru/863e8d78

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

bu6moreka [JOK
https://m.edsoo.ru/863e9214

bubnunoreka [IOK
https://m.edso0.ru/863¢9336



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

OpPraHu3MOB U
BUJI000pa3oBaHueE.

Ne KounyecTBO yacoB Jara
JIEKTPOHHBIE N (ppoBbIE
n/ Tema ypoka KonTpoabHbI IIpakTH4eckn HU3yYCHHU
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n e padoThbl e padoThlI b
DBOIONUS B METOMEI €€ 1 bu6mmorexa [IOK
U3yYEHUS https://m.edsoo.ru/863ea20e
Hcropus passutus
MpeACTaBICHUIN 00 1 bubmmorexa [IOK
pest https://m.eds00.ru/863e¢9570
3BOJIIOIUU
Bbu6nuoreka [JOK
MuKkposBOIIIO 1
HKPOIBOIIOUHA https://m.edsoo.ru/863e9cle
[Momynsauus kax
AJIIeMEHTapHas €IMHUIIA
BHJIa Y DBOJIIOLIUH. Bu6 10K
nonmoTexa
JlaGopartopnast pabota Ne 1 1 0.5
paTopHas pabot https://m.edso00.ru/863e99c6
«CpaBHEHUE BHJIOB 10
Mopdonoruueckomy
KPUTEPHUIO»
BIDKYIIIHE CUITBI
gHeMZHTa HbIE (PaKTOPHI) 1 bubmorexa HOK
p p https://m.edsoo.ru/863e9da4
SBOJIIOIUU
EctecTBeHHbIi1 0TOOD U €ro | bubmmorexa [IOK
dbopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbrarsl 3BOMIOIUN:
pUCIOCOOICHHOCTh | 0.5 bubnuoreka [IOK

https://m.edsoo.ru/863e91fde



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

10

11

12

13

14

15

16

17

Jlaboparopnas padota Ne 2
«Omnucanue
IPUCTIOCOOTIEHHOCTH
opraHnusma u eé
OTHOCHTEJIBHOTO XapaKTepay

Hanpasnenus u nmytu
MaKpO3BOJIIOLUU

HeobOpatumocTs 3BOMIOIUN

Wcropus xu3nu Ha 3emiie u
METO/IbI €€ U3YUYECHUS

['umoTe3b! mpoucxXoXaACHUS
JKA3HU Ha 3eMiie

Pa3Butue xu3Hu Ha 3emiie
0 3paM U TepHoIaM

OCHOBHBIE 3TaNbI 9BOJHOIUN
PACTUTCIIBHOTO U )KUBOTHOT'O
mupa. [IpakTiueckas padora
Neo 1 «3yuenne
MCKOIIAEMBIX OCTAaTKOB
pacTeHUH 1 )KUBOTHBIX B
KOJUTCKIIMSIX)

CoBpeMeHHas cucTema
OpPraHU4eCcKOTO MHpa

DBOJIIOLHUS YEI0BEKA
(aHTpOIIOTEHE3)

JBuxynue cuibl (hakTophl)
aHTPOTIOTeHEe3a

OCHOBHEBIE CTaINN

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5ab

bu6mmorexa [IOK
https://m.edsoo.ru/863eabbe

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ea48¢e

bubmmoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

18

19

20

21

22

23

24

25

9BOJJIIOIMH YCJIOBCKA

UYenoBeyeckue pacel v
MIPUPOJIHBIC aIalITAIIH
YyeJjIoBeKa

Pe3epBHbIii ypoK.
O0001IeH1E 10 TEME
«Bo3unkHOBEHHE U
pa3BUTHE )KU3HU Ha 3eMIie)»

DKOJIOTHUs KaK HayKa

Cpenpl oOuTaHus U
9KOJIOTHYeCKHe (PaKTOPhI

AOuoTtndeckue (HakTopsl.
JlaGopaTopnas pa6ota Ne 3.
«Mopdonornyueckne
O0COOCHHOCTH paCTeHH U3
pa3HBIX MECT OOUTAHUY.
JlaGopatopHas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeycay

Buotnueckue dakrops

OKOJIOTUYECKHE
XapaKTePUCTUKU
nonyJsuun. [Ipaktuueckas
paborta Ne 2 «Iloacuér
MJIOTHOCTH TIOMYJISIIANA
Pa3HBIX BUJOB PACTCHHIN

CoobmecTBa OpraHu3MOB —

bu6mmorexa [IOK
https://m.edsoo.ru/863eaeca2

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

0.5 bu6mmoreka [IOK
) https://m.edsoo.ru/863eb10e
bubmmoreka [JOK
https://m.edsoo.ru/863eb348
0.5

Bbubnuoreka [JOK


https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

26

27

28

29

30

31

32

33

34

OHOIIEHO3

DKOJIOTHYECKUE CUCTEMBI
(9KOCHCTEMBI)

OcHOBHBIE TIOKA3aTENN
9KOCHCTEMBI.
DKOJOTUYECKHE MUPAMUJIBI.
CBoliCcTBa IKOCUCTEM.
Cykueccust

[Ipupoaubie 3KO0CHCTEMBI
AHTpPOIIOTEHHBIE
9KOCUCTEMBI

buocdepa — riiodansHas
3KOCHCTEMA 3eMIIU
3aKOHOMEPHOCTHU
CYILIECTBOBaHMS OHOCHEpHI
YenoseuecTBO B OHochepe
3emun

CocyuiecTBOBaHUE NIPUPOIBI
U YeJIOBEUeCcTBa
PesepBHBIi ypOK.
O0600611eHNE TEMBI
«CoobmecTBa u
9KOJIOTUYECKHUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

2.5

https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eb5fa

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ebb5e

bubmmoreka [JOK
https://m.edso0.ru/863ebd16

Bbubnuoreka [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

n/n

HaumeHoBaHue pa3ieiioB U
TeM MPOrpaMMbl

buosorus kak Hayka

JKuBBIE CUCTEMBI H UX
OpraHu3aIus

XMUMHYECKUH COCTaB U
CTPOEHHUE KIIETKH

}KI/ISHGI[CSITCJ'IBHOCTI) KIICTKHU

PasmBoxenue u
WHIMBUyaJIbHOE PAa3BUTHE
OpraHu3MOB

HaCJ'IeI[CTBeHHOCTB n
HU3MCHYUBOCTb OPraHU3MOB

Cenexuusi OpraHu3MOB.
OCHOBBI OMOTEXHOJIOTHHA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

KoanuyecTBO 4acoB

KonTpoas
HbIe
padoTbI

IIpakTHYeckue

Bcero
padoThbI

34 0 6

JuekTpoHHbIe (HU(pPOBBIE)
o0pa3oBaTe/bHbIE PeCypChl

but6mmoreka [IOK
https://m.edsoo.ru/7{41¢c292

bubnunoreka [IOK
https://m.edsoo.ru/7{f41¢c292

bubnuorexa [JOK
https://m.edsoo.ru/7{41c292

but6mmoreka [IOK
https://m.edsoo.ru/7{41¢c292

bubnunoreka [IOK
https://m.edsoo.ru/7{41¢c292

bubmorexa [JOK
https://m.edsoo.ru/7{41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7{41¢c292

bubnunoreka [IOK
https://m.edsoo.ru/7{f41¢c292

KoanuectBo
Jacos,
OTBE/IeHHBIX Ha
yBeJIMYeHue
U3yqeHust
pasaena

17


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 KIIACC

n/n

HaumenoBanue pa3aeioB U
TEM NMpPpOrpaMmal

DBOJIOMOHHAS OUOIOTHS

Bo3HukHOBEHME U pa3BUTHE
KHU3HU Ha 3emiie
OpranusMsl 1 OKpysKaroas
cpena

CoobmecTBa
9KOJIOTHUECKHE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

KoaunuyecTBo 4acoB

Bcero

34

K
oRTpOIL IIpakTHyeckue
Hble
padoThI

padoTbl

1

0.5
1
0 5

DyekTpoHHbIe (IU(pPOBLIE)
o0pa3oBaTe/ibHbIE peCypChl

but6mmoreka [IOK
https://m.edsoo.ru/7{41cc74

bu6moreka [JOK
https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6moreka [JOK
https://m.edsoo.ru/7{41cc74

KoauuecTBO
4acoB.,
OTBeJ€HHbIX HA
yBeJIUYeHue
U3yYeHUst
pasaeJa

10

34


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

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne

n/ Tema ypoka
n

buonorus B cucreme HayK

MeTo1p! TO3HAHUS KUBOH
npupoabl. [IpakTuueckas
pabota Ne 1
«Hcmnone3oBanne
pa3IMYHBIX METO/I0B IPU
U3YYCHUH OMOJIOTHIECKIX
00BEKTOBY

bronorndeckue CUCTEMEI,
MPOIECCHI U UX U3YUCHHE

* BHOJIOTHYECKHE CUCTEMEI,
MIPOIECCHI U MX U3yYCHHE.
CoBpeMeHHBIC HAPaBICHUS
Oouosoruu

XUMHYECKUHN COCTAB KJIETKHU.

Bona u MuHepanbHbIE COTH

*Heoprannueckue
BEIIIECTBA: BOJA, COJIH

KoanuyecTBo 4acoB

Bcero

KonTtposbHbIe
padoThI

IIpakTHyeckue
padoThbI

0.5

JlaTa
H3YYeHH
|

JJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/IbHbIE PECYPChI

bu6mmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a

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

bu6mmoreka [IOK
https://m.eds00.ru/863e6564

bu6mmorexa [IOK
https://m.edsoo.ru/863e674¢



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

10

11

12

13

14

15

16

17

benku. CocTaB u cTpoeHue
OenKkoB

DepMeHThI —
OHoJOTHYecKHe
KaTaJan3aTophlL.
JlaboparopHnas pabota Ne 1
«3y4yeHune KaTaauTH4ecKon
aKTUBHOCTH (hepMeHTOB (Ha
npUMepe aMHJIa3bl WIH
KaTasasbl)»

YrieBonasl
* JInnu el
HyxkenHOBBIE KUCIIOTHI.

*ATD

Hctopust u MmeToapl
W3YYEHUS KICTKHU.
Knerounas teopus
KieTka kak nemnoctHas

JKHBasi CHCTEMA

CtpoeHune 3yKapuoTHYECKOI
KIeTku. Pubocomel. SAapo.
DHAoIUIa3MaTHUECKAs CETh

*OpraHou bl KJIETKH.
Baxkyonu.Kommiekc
["onpmxu. JIn3ocoMel

*OpraHou bl KJIETKH.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK
https://m.edso0.ru/863e6870

bu6mmorexa [IOK
https://m.edsoo.ru/863e6d5¢c

bu6mmoreka [IOK
https://m.edso00.ru/863e6e88

bubmmoreka [JOK
https://m.edsoo.ru/863e610
https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

18

19

20

21

22

23

24

Muroxonapuu. Ilnactuasr.
OpraHou/ibl IBH>KCHHUS.
Knerounsie BKIIFOUEHUA.

*JlabopatopHas paboTa Ne 2
«M3ydyeHue crpoeHus
KJIETOK PaCTEHHU,
KHUBOTHBIX, TPHOOB H
OaxTepuil 10l MUKPOCKOIIOM
Ha TOTOBBIX
MHUKponpenapaTax 1 Ux
OIHCaHUE»

OOMeH BeLIECTB WA
METa0O0IN3M

dorocuHTE3. XEMOCHUHTES

DHepreTUYecKuii 0OMeH

JKu3HEeHHBIN IUKIT KICTKU.
Jlenenue kiaeTku. MuTo3.
JlaGopartopnast pabota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYMKa KOpPEeITKa
JyKa Ha TOTOBBIX
MUKpOTIpenapaTax»

Buocuures Oenka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsuus — OGMOCUHTE3
Oenka

0.5

Bbubnuoreka [JOK
https://m.edsoo.ru/863e766¢

bubmmorexka [JOK
https://m.eds00.ru/863e7¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

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

bu6mmorexa [IOK
https://m.edso0.ru/863e796¢

bubmuoreka [JOK
https://m.edsoo.ru/863e796¢e



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

25

26

27

28

29

30

31

32

33

34

35

Hexnerounsie ¢popmbl
KHU3HH — BUPYCHI

@DopMbI pa3MHOKEHHUS
OpPraHu3MOB

Metios

*Meiio3

OO6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJIETOK.
JlaGopatopHas pabota Ne 4
«3y4yenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»»

*OM1010TBOPEHHE
WNunuBunyansHOE pa3BUTHE
OpraHU3MOB

*OHTOreHes.

I'eneTuka — Hayka o

HaCJICACTBEHHOCTH U
HU3MCHYNBOCTH

3aKOHOMEPHOCTH
HACJICJIOBAHMSI IPU3HAKOB.
MonorubpumaHoe
CKpEIIMBAHKE

Jurubpunxoe
CKpelIMBaHKe. 3aKOH

0.5

bubmmoreka [JOK
https://m.edsoo.ru/863¢e7540

bu6mmoreka [IOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a

bubmmoreka [JOK
https://m.edsoo.ru/863e81b6

bu6mmorexa [IOK
https://m.edsoo.ru/863e8436

bu6mmoreka [IOK
https://m.edso00.ru/863e8612

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6mmorexa [IOK
https://m.edsoo.ru/863e89a4



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

36

37

38

39

40

41

42

HE3aBHCHUMOTO
HaCJICOAOBaHUA IIPU3HAKOB
* [lurubpuHOE
CKpelIrBaHue. 3aKOH
HE3aBUCHMOTO
HaCJICOAOBaHUA IIPU3HAKOB

CremieHHOE HacJIeI0BaHUE
MPU3HAKOB.

*JlabopaTtopHnast pabota Ne 5
«3ydeHue pe3yabTaToB
MOHOTUOPHIHOTO U
JTUTHOPUTHOTO
CKPEIIUBAHUS Y APO3O(HIIBI
Ha TOTOBBIX
MUKpOIIpEnapaTax»

*["eHeTHKA 1OJIA.

*HacnenoBaHue Npu3HaKoB,
CIICIIJICHHBIX C II0JI0M
M3MeHYHUBOCTb.
Hewnacnencrsennas
W3MCHYUBOCTb.

*JlabopaTopHas padota Ne 6.

N3yuenue
MOIU(PUKAITMOHHON
U3MEHYMBOCTH, IIOCTPOCHUE
BApUALIMOHHOTO Psia U
BapUALIMOHHON KPUBON»

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo0.ru/863e8c60

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

43

44

45

46

47

48

49-
50

51

Hacaencrsennasa
N3MCHYHNBOCTB.

*JlabopaTopHas pabota Ne 7.

«AHanu3 MyTauui y
Np030(HIIBI HA TOTOBBIX
MHUKpOIpenapaTax»»

I'eneTnka yenoBeka

Pe3epBHbIii ypoK.
O00011IEHIE IO TEME
«HacnencrseHHOCTE U
W3MEHYHBOCTH OPTAaHU3MOBY»
Cenexuus Kak Hayka u
mpoiiecc

MeToabl U JOCTUKEHHUS
CEJICKIINH PaCTeHUI 1
JKUBOTHBIX

*BHOTEXHOJIOTUA KaK
OTpaciib MPOU3BOJICTBA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

51

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

bu6mmoreka [IOK
https://m.edso00.ru/863e8d78

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e9214

bubmmoreka [JOK
https://m.eds00.ru/863e¢9214

bu6mmoreka [IOK
https://m.eds00.ru/863e€9336



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 KJIACC

9BOJJIIOIIMH

Ne KoanuyecTBO 4acos
Hara DJIeKTPOHHbBIE N (pOoBBIE
n/ Tema ypoka KonTtpoabHbie IIpakTnyeckue
Bcero U3yuyeHusi  oOpa3oBaTe/IbHbIE pecypcehl
n padoThI padoThI
DBOJIIOIHS U METOJIBI €& | bubnuotexa [JOK
W3YyUYEHUS https://m.edsoo.ru/863ea20e
*DBOJIIOLUSA U METOEL €6 1
U3YYICHHUS
UcTopus pazsuTus
Pt p o6 | bubmmorexa [JOK
MpEeICTaBICHUN O
et https://m.edso0o.ru/863e¢9570
HBOIIOLIAN
*Ucropus pa3BUTHSA
MpEICTaBICHUHN 00 1
IBOJTIOINH
MIKDOSBOTIO I bu6mmoreka [IOK
UKPO3BOJIIOLUS
P t https://m.edsoo.ru/863e9cle
TTonynsitiust kKak
Y | bubmuorexa [JOK
DJIEMEHTapHAas eUHUIIA BU]IA
P AT BHA https://m.edso0.ru/863e99c6
Y DBOJIIOIUH.
*JlabopatopHas padota Ne 1
«CpaBHEHME BHJIOB 110 1 1
MOP(OJIOTHUECKOMY
KPUTEPHUIO»
* JIBHOKYIIHE CHITBI
Hpmicym bubmmorexa [JOK
(amemeHTapHBIC (HAKTOPHI) 2

https://m.edsoo0.ru/863e9da4



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

10

11

12

13

14

15

16

17

18

*EcTecTBeHHBIN 0TOOP U €T0
bopmbI

*N3menenus reHooHa,
BBI3BIBAEMbBIC €CTECTBCHHBIM
oTOopoM

PesynbpTatsl sBOIIONMY:
MPUCTIOCOOICHHOCTD
OpPraHU3MOB U
BUJI000pa3oBaHueE.

*JlabopaTopHnast pabota Ne 2
«Omnucanue
MIPUCTIOCOOICHHOCTH
opraHu3mMa u €€
OTHOCHUTEIILHOTO XapaKkTepay»

Hanpasnenus u mytu
MaKpO3BOJIIOLUU

*HanpaBieHus u myTu
MaKpOABOJIOLHH.
Jurenepanus

H606paTI/IMOCTB 3BOJIIOIIUH

*HeoOpaTuMOCTh SBOIOINH

Ucrtopus xxu3nu Ha 3emiie u
METOABI €€ N3y4YeHUs
*WcTopust )kU3HU Ha 3emiie U
METO/bI €€ N3yYEeHUs

bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0

but6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

19

20

21

22

23

24

25

26

27

28

29

I'unioressl mpoucxoxacHUs
JKU3HU Ha 3eMiie

*'umoTe3bl MPOUCXOKICHUS
JKA3HU Ha 3emiie

PasBurue xu3Hu Ha 3emiie o
JpaM H Ieproaam

PaszButHe xu3Hu Ha 3emiie 1o
9paM U TIEPHOIAM.
*["eoxpoHOIOTHYECKAS
Ta0IMIIA.

OCHOBHBIE TaITbl YBOJIOIUH
PacTUTENILHOTO U )KHBOTHOTO
MUpa.

*[IpakTuueckas padora Ne 1
«M3y4yeHne ucKonaemMbIx
OCTaTKOB PACTCHUH U
KUBOTHBIX B KOJIJICKITHSIX)

CoBpemMeHHas cuctema
OpPTaHUYECKOTO MUpa

*CoBpeMeHHas cucTeMa
OpPTaHHYECKOTO MHUPA

DBOJIIOLHUS YEI0BEKA
(aHTpOIIOTEHE3)

* AHTpOTIOTEHE3

JBwwxymue cuibl ((hakTopsr)
aHTPOIIOreHe3a

Bbubnuoreka [JOK
https://m.edsoo.ru/863ea5ab

bu6mmorexa [IOK
https://m.edsoo.ru/863eabbe

Bbubnuoreka [JOK
https://m.edsoo.ru/863ea8bc

but6mmoreka [IOK
https://m.edsoo.ru/863eca48e

Bbubnuoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44
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* IBMOKYIIHE CHJTBI
((axTopsr) aHTpOIIOrEeHE3a

OCHOBHBIE CcTaJuu 3BOJIIOIINH
YCJIOBCKAa

*(OCHOBHBIE CTaIUN
JBOJIIOLIMY YEI0BEKA

Yenoseueckue pacsl U
HPUPOJTHBIC AN TAlUH
JeroBeKa
*YenoBeveckue pacel U
TPUPOTHBIC aTaNTalluH
JeroBeKa

PesepBHbIii ypOK.
O0o001meHue no Teme
«BO3HUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3emiie»

DKOJIOTHUs KaK HayKa.
*JKOJIOTHS KaK HayKa

Cpenpl obuTanus u
9KOJIOTHYECKUE (AaKTOPbI

*Cpenpl OOUTaHUS U
HKOJIOTHUECKUE (PaKTOPbI

*JKronorudaeckue HaKTophbl.
AbGuotnyeckue GakTopsl.

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea2

bubmuorexa [JOK
https://m.edsoo.ru/863eafec
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JlaGopatopHas pabora Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUY.

JlaGopatopHas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue GakTopsl
*bruotndeckue HakTophI

* AHTpOTNIOTE€HHBIE (DAKTOPBHL.
DKOJIOTUYECKHE
XapPaKTEPUCTUKH TTOMYJISIITIH.
*[IpakTudeckas padora Ne 2
«IToacu€T mIoTHOCTH
TIOTTYJISIIIH Pa3HBIX BUJIOB
pacTeHui»

Coo0riecTBa OpraHu3MOB —
OHOIICHO3

*buoron. Dxocucrema.
OKOJIOTHYECKHUE CHUCTEMEBI
(3KOCUCTEMBI)
*MckycCTBEHHBIE
YKOCHUCTEMEI.

OcCHOBHBIE TTOKa3aTen
YKOCHUCTEMBI.

DKOJIOTHYECKUE TUPAMUJIBI.
CBOICTBA DKOCHUCTEM.

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [IOK
https://m.edso0.ru/863eb348

bubmmorexa [JOK
https://m.edsoo.ru/863eb46a

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eb46a

but6mmoreka [JOK
https://m.edsoo.ru/863eb5fa



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

53
54
55

56

57

58

59

60

61

62

63

64

Cykueccus

[IpupoaHbie 5KOCUCTEMBI

AHTpOHOFeHHLIe 9KOCHCTEMbI

buocdepa.

*buochepa — rimobanbHas
’KOCHCTEMA 3eMIIU
*Hoocdepa.
3aKOHOMEPHOCTH
CyIIeCTBOBaHUS OMOChEpHI

*3aKOHOMEPHOCTH
CYILIECTBOBaHMS OHOCHEpHI

YenoseuecTBO B OHochepe
3emun

*YenoBeuecTBO B Onocdepe
3emiu.

CocyuiecTBoBaHUE IPUPOBI
1 YeJIOBEYECTBA

*Cocy1iecTBOBaHHE
MPUPOJIBI U YETOBEUECTBA

Pe3epBHBIiT ypOK.
O00011IEHHE TEMBI
«Coo01ecTBa 1
HKOJIOTMYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

68

Bbubnuoreka [JOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM NPOI'PAMMBbI

10 KVIACC

Kon
NMpoBepPsAEeMOro
pe3yJbTarTa

1

2

3

4

5

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTh 3HAHUN O MECT€ U PONH OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUK COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Oouonorun; (HyHKIMOHATLHOW TPAMOTHOCTH YENIOBEKa JJISl PEIICHUs

JKNU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COJACpXKAHUE OHOJOTHYECKHX TEPMHUHOB U
MOHSATHUI: KH3Hb, KJIETKA, OPraHU3M; MeTa0013M (OOMEH BEIECTB U
MIpEBpaIlCHUEe DSHEPTHH), TOMEOCTa3 (CaMoperyssnus), YpPOBHEBas
OpraHM3aIMs JKUBBIX CHUCTEM, CaMOBOCIPOMU3BEACHHE (PENPOTyKIUs),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PA3BUTUC

YMeHue uznarate OMOJIOrMYECKHE TeOpuH (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas ), 3akonbl (I'. Menaensa, T. Moprana, H.1. BaBusnosa) u
ydeHus (0 LEHTpax MHOrooOpasusi M NPOUCXOXKICHHUS KyJIbTYpPHBIX
pactenuii H.11. BaBuiosa), onpenensts rpaHULbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMAaM

YMeHue BIafeTh METOJAaMH HAy4YHOTO I[IO3HAHWS B OHOJIOTHH
(HabyroieHNe M ONMCAHUE KHMBBIX CHUCTEM, IPOLIECCOB M SIBIICHUIA;
OpraHu3alusi M TPOBEJCHHE OHOJIOIMYECKOro  HKCIEpUMEHTA,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBIABIEHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIMYMHAMM, OOBSICHEHHE INOJYUYEHHBIX PE3yJIbTATOB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATHM, TEOPUM U 3aKOHOB; YMEHHE

ACJIaTb BbIBOABI HAa OCHOBAaHHWHU ITOJTYYCHHBIX pGSYJ'ILTaTOB)

YMeHue BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BHUPYCOB, KIIETOK
NPOKapUOT W  JYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTHM  TPOIIECCOB OOMEHa  BEHIECTB W
MpeBpaIIeHus] dPHEPruM B KIETKe, (OTOCHHTE3a, TUIACTUYECKOTO H
DHEPreTUYeCKOro  oOMEHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIJIOJOTBOPEHHSI,  Pa3MHOXCHHS, HWHAWBUAYAIBHOTO  Pa3BUTHUS

opraHu3Ma (OHTOI'€HE3)
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11 KIIACC

Kon
MPoOBEPAEMOro
pe3yJbTarTa

YMeHue [OpUMEHSATh IOJNy4YEHHble 3HaHUS AN OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U ABICHWM, U MPUHATHA MPAKTHUYECKUX
peIIeHHIA B TOBCETHEBHOMN KHM3HM B LIEJsIX oOecrieueHust 0€301macHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbSI OKPYKAIOIIUX JIFOAEH, COOIOICHUS HOPM
IrPaMOTHOTO  TIOBEJIEHUS B  OKPYJKaIOLIEH MPUPOAHON  Cpenc;
IIOHMMAHHE HE00X0MMOCTH HCIIOJIb30BaHUS JNOCTUKCHUN
COBPEMEHHOM OuoJoruu ¥ OHOTEXHOJOTUH [UIsl PalUOHAJIBLHOTO

MpUpOAO0II0JIb30BAHUA

YMeHue pematbh 3JIEMEHTApHbIE T'€HETHYECKHE 3a7aud Ha MOHO- M
TUTHOPHUIHOE CKpPEIMBaHUE, CIETNICHHOE HACJIelIOBaHUE; COCTaBIATh
CXEMbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUSA  JUIA  TpeICcKa3aHUs

HACJICOAOBAaHHUA IIPU3HAKOB Yy OPTaHU3MOB

VMeHHe BBIIONHATH JIAOOpAaTOpHBIE W  IPAaKTUYECKHE paboOTHI,
coOmonaTh TpaBWia Tpu padboTe ¢ y4eOHBIM W JaOOPaTOPHBIM

o0opyaoBaHEM

YMeHHe KpUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(OpMAIUIO
OMOJIOTHYECKOT0 COJEpKaHUs, BKIIOYAOIIYIO TICEBJIOHAYYHbIC 3HAHUS
13 pasnuyHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIApHBIC MaTepUalbl);
9TUYCCKHUEC ACIICKTBI COBPCMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,

MCIUIHEC, OMOTEXHOJIOTHH

YMeHne co3maBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIICHHMS,
000011128 GMOJIOrMYECKYI0 UH(POPMAIMIO U3 HECKOJIBKHX UCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSTUUHBIN arrapar OouoIoruu

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOW MPOrPaMMBbI CpPeJHEro o01ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHWUH O MECTE W POJM OHOJIOTHU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
owonoruu; (HyHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHN3HCHHBIX 3aJa4

YMeHHe pacKkphiBaTh COJACpPKAHUE OUOJOTHYECKUX TEPMHUHOB H

MOHSITHH: BUJ, HOIYJIALUA, FCHO(I)OHII, 9BOJIIOLUA, ABWIKYIIHUC CHUJIbI



(pakTopsr) HBOJIIOIINH, MPUCTIOCOOTICHHOCTh OpPTaHHU3MOB,
BH1000pa3oBaHueE, 9KOJIOTUYECKUE (bhakTophI, AKOCHUCTEMA,
MIPOIYLICHTHI, KOHCYMEHTBI,  PEIyIEHTHI, Henu  MUTaHHA,

HKOJIOTHYECKasi MUpamMuia, OMoreoreHos, ouochepa

YMeHue uznaraTb OMOJOTHYECKUE TEOpUU (IBONIONMOHHASA Teopus Y.
JlapBuHa,  CHHTETHYecKass TeOpuUs  HBOJIOLMHU), 3aKOHBI H
3aKOHOMEpPHOCTH (3apojeiimieBoro cxoactBa K.M. Bapa, yepenoBanus
IJIaBHBIX HampaBieHui u mytei spomtonuu A.H. CeBeproBa, yueHus o
ouochepe B.M.  BepHanckoro), ompenensTh TPaHUIBI  HUX

MMPUMCHUMOCTHU K JXUBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMH HAYYHOTO TIO3HAHHMS B OHOJOTHH
(HaOnrofieHWe W OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHm3alnusi W MpoOBeJeHUE OHOJIOTHYECKOr0o  SKCIIEpUMEHTA,
BBIJIBU)KEHWE  TUIOTE3bl;  BBISIBIEHHWE  3aBUCHUMOCTH  MEXIY
UCCIIelyeMbIMU BEITMYMHAMH, OOBSICHEHHE TIOTYUYEHHBIX PE3yJIbTaTOB,
WCIONIb30BAaHHBIX HAYYHBIX MOHITHHA, TEOPHH W 3aKOHOB, yMEHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU IIOJTYYCHHBIX pCS}’J'IBTaTOB)

Ymenne BBIJICIIST CyIIIeCTBEHHBIE MPU3HAKH CTPOCHUS
OMOJIOTHYECKUX  OOBEKTOB: BHJOB, TMOMYJSIIHAN, MPOAYICHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOrCOLEHO30B M  IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN W3MEHYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, NPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MEpPEeHOca BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOIIOT€HHBIX
W3MEHEHHI B 9KOCUCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB U

OMOTreOXMMHYECKUX IIUKJIOB B Onochepe

YMeHue [OpUMEHSATh IOJy4YEHHblEe 3HaHUS AN OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBJICHUM, JUIsl IPUHATHA MPAKTUYECKUX
pelIeHHiA B TOBCETHEBHON KHU3HH B LEJSIX 00ecTieueHust 0€301MacHOCTH
CBOETO 3/I0POBbS U 3[J0OPOBbS OKPYKAIOLIUX JIIOJIEH, COOIIOACHUS HOPM
IpaMOTHOTO TIOBEIEHUS B  OKpYXarollell NpUpOAHON  cpere;
IIOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOI OMOJIOTUY JIJIsl pAallHOHAIEHOTO TIPUPOAOTIOIH30BAHUS
YMeHne pemaTh dJIEeMEHTapHbIE OHMOJIOTHYECKUE 3aadd, COCTABISATH
CXEMBI [TepeHOoca BEIIECTB U SHEPTUU B IKOCUCTEMAX (1€ TUTaHUS)
YMeHHne BBINOJHATH JIA0OpAaTOpHBIE H  TPAaKTUYECKHE padoTHl,
coOmonaTh mpaBwia Npu pabore c ydyeOHBIM U JTa0OpaTOPHBIM

o0opya0OBaHHEM
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YMeHue KpUTHYECKH OLEHUBATh U HMHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTMYECKOT0 COZIEePKaHMs, BKIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3inuuHbIX UCTOYHUKOB (CMMU, HayuHO-ONyJIsipHbIE MaTepHallbl);
paccMaTpuBaTth rJ100anpHbIC AKOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

VYMeHue co3naBaTh COOCTBEHHbBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS,
000011as1 OMOJIOTHYECKY0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHHUKOB,

IpPaMOTHO UCTOJIb30BaTh MOHATHHHBIN anmapar OHMoIorun



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

33

34

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

buonorus xak HayKa

buomorus — Hayka o xuBoil mpupoze. Pomp Ouonoruu B ¢dopMUpOBaHUU

COBPEMEHHOW Hay4YHOH KapTHUHBI MUpa. CucTemMa OMONOTHYeCKUX HayK

Metoapl MO3HAHUS XUBOW TPUPOABI (HAOIIOJCHHUE, SKCIIEPHUMEHT, OIHMCaHUE,
U3MEpeHHue, Kiaccu(ukanus, MOJICTUPOBaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX)
JKvBble cHCTEMBI M X OpTraHu3aIus

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouosoruu. CBoiicTBa

OuocHcTeM U UX pa3HOOOpasue

YpoBHU oOpraHuzanuyu OUOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUN, KIETOYHBIMH,

OpraHU3MEHHBIH, MOMYJIAIIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OOoCepHBIit
XHUMHYECKUN COCTAB U CTPOCHUE KIIETKH

XUMHAYECKUA COCTaB KIETKM. XHUMHUYECKHE DJJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MHUKpO37eMeHThl. Bona u  muHepanbHble BemiecTBa. DyHKIuUM BOABI U

MUHEpaJbHBIX BEIIECTB B KieTKe. [loanepxanue ocMoTrdeckoro 0agaHca

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHMMBIE M 3aMEHUMBbIE AMMHOKHCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YpOBHU CTPYKTYpbl O€lIKOBOW MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonornueckue
byHKIIUU OETKOB.

depmeHTH — OMonornyeckue karanuzatopbl. CTpoeHHe (pepMeHTa: aKTHUBHBINA
neHrp, cyOctpatHas cnenuduaaocts. Kodepmentsl. Burtammubl. Otnuuwns

(bepMeHTOB OT HCOPraHNYCCKUX KAaTalIu3aTOpOB

VYraeBoasl: MOHOCaxapuabl (II0KO3a, pubo3a W Ae30Kcupudo03a), Aucaxapusl
(caxapos3a, JaKkTo3a) W TONUCaxapuabl (KpaxMai, TJIHKOTeH, IEeJUI003a).
Bbuonornyeckne GpyHKIMN yriaeBOgOB.

Jlumuael:  Tpurimuepuanl,  crepounbl,  ¢Gochommnuasl.  ['mppodunbHO-
ruapodoOHble cBoiicTBa. buonormueckue ¢yHkmuu sunuaoB. CpaBHEHHE

yTJI€eBO4O0B, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUUN

Hyxknennoseie kucnotel: JJHK n PHK. Hykneotuabr — MOHOMEpPBI HYKJIEMHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucnotr. Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynkumu PHK. ATO:

cTpoeHue u pyHKIu
[utonorust — Hayka o kietke. Kinetounas teopusi. MeTopl H3y4eHus KIETOK

Knerka kak nenoctHas kuBas cucrema. OOuue NMpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMemOpaHna, moiekynbl JJHK kak reneruueckuii ammapat, cucrema

cuHTe3a Oelika

Turer KIeTOK: dyKapuoTHYecKas U npokapuorndeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckor  kimetku. Kierounas crenka  Oaktepmit.  CtpoeHue
AYKAPUOTHYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, KUBOTHOU U

IpUOHON KIIETKU

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, IJHMKOKAJIHMKC, X
¢bynkmun. [Inazmarndeckas memOpaHna, e€ coiicTBa U GpyHkmu. L{uTonmaszma u eé
opranonsipl. OHOMEMOpaHHbIE OPraHOMIBI KJIETKU: SHAOIUIa3MaTHYECKasl CeTb
(OIIC), ammapat ['onbmxu, nu3zocombl. [1odyaBTOHOMHBIE OpPraHOMJIBI KIIETKH:
MHUTOXOHIPHUH, IUIacTHABL. [IponmcxokIeHHe MHUTOXOHIPWM W IUIacTHA. Buis
wiactu. HememOpaHHBIE OpraHOMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA LIEHT,

pPECHUUKH, KIyTUKUA. DyHKIIMKA OpraHOUIO0B KJIETKU. BKiroueHus

SAnpo — perynaropHbiii neHTp kiaeTku. CTpoeHue siapa: siaepHas 000J0uKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KIIETKE
XKu3HenesaTeNnbHOCTD KIETKH

OOMeH BemiecTB, WM METa00JU3M. ACCUMUIIALNS (TUIACTUYECKHH OOMEH) W
JTUCCUMUJIISANINASA (PHEPTETHUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IpoIecca
MeTabonmu3ma. Turbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Poib

(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAIEHIUH YHEPTHU B KIETKE

®dortocunte3. CreroBasi u TemMHOBas (a3bl hoTocuHTe3a. Peakuu GorocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3a I JKU3HH Ha 3eMile.
Bnusiaue ycnoBuwid cpembl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XemocuHTe3. XEeMOCHHTE3Upylonme Oakrepun. 3Hau€HHE XEMOCHHTe3a IS

JKU3HU Ha 3eMiie

OHepreruueckuii oOMeH B KkieTke. PaciiernyieHue BeEIIECTB, BBbIIEICHUE U
aKKyMyJHMpPOBAaHUE JHEPrMM B KIETKE. OTambl 3HEPreTHYECKOro OOMEeHa.
I'mukonu3. bpoxkenne u ero Buabl. KuciopoaHoe OKHUCIEHHE, WIH KIETOYHOE

neixanue. DPHEeKTUBHOCTh YPHEPTETUIECKOTO 0OMEeHa

Peakiun marpuuHoro cunte3a. ['enernueckas undopmanus u JJHK. Peanuzamms

TCHETHYECKOW WH(POpPMAIUU B KJIETKe. |'€HEeTHMYecKHid KOJ M €ro CBOMCTBA.



4.5

5.1

5.2

53

5.4

5.5

Tpanckpunius — matpuunslii cuate3 PHK. Tpancmsiius — 6uocunTe3 Oenka.

KonupoBanue amunokuciot. Poibs pubocom B OnocuHTe3e Oenka

Hexnerounsie ¢Gopmbl ku3Hu — BHpYyChl. Mctopusi oTkpeitus Bupycos (/1.W.
WBanoBckuil). OcOOEHHOCTH CTPOEHUST U JKU3HEIEATEIBHOCTH BHPYCOB.
bakrepuodaru. bomne3nu pacTeHuidd, XUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIC
BUupycamu. Bupyc nmmynonedunura yenoseka (BMY) — Bo3Oynurtens CIINa.

[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA
PasMHOXeHNE U MHIUBUIYAIbHOE Pa3BUTHE OPTaHHU3MOB

Knerounsnii 1Mk, WIM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuUTO3.
[Ipoueccel, nporekatomue B uHTepdaze. Pemmmkanus — peakuuss MaTpUuHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBII Habop — KapHOTHIL
JIUMITONAHBIA W TalJIOWJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHUBL.
[uTomornyeckre OCHOBBI PAa3MHOKEHUSI W HWHIMBUIYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craauu murtosa. lIpomecchl, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuit cCMBICT MUTO3a

@®opMbl pa3MHOXKEHHsI OpPraHM3MOB: Oecmojoe W mojoBoe. Bumel Oecrnosioro
pa3sMHOXEHHUs: JeJIeHHe HaJBOe, IIOYKOBAHHWE OJHO- ¥ MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUCHUC OJI CCICKINN

[TonoBoe pa3MHOXkEHHE, €r0 OTINYUSA OT OECIOIIOrO.
Meiio3. Cragun wmeiioza. Ilpomecchl, mpoucxopasiiue Ha CTaausx Menosa.
IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuilt cmpica u

3HayeHue Melo3a

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Yy KHUBOTHBIX. [1oi0BBIC
’KeJe3bl: CEMEHHUKH U AnYHuKU. OOpa3oBaHME M Pa3BUTHE ITOJOBBIX KJIETOK —
ramer (CrepMaro3ouj, SULEeKIeTKa) — ciepMaToreHe3 u ooree3. OcoOeHHOCTH

CTpOEHMSI SIMLEKIIETOK U criepMaTo3ou0B. Omnogorsopenue. [laprenorenes

WnauBunyanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobnenue, racTpyisuus, opraHoreHe3. [loctamOpuonansHoe pa3zButue. Turbl
MMOCTAMOPUOHAIILHOTO PAa3BHUTH: TPsAMOE, HempsiMoe (TMUMHOYHOE). BrmstHume
Cpedbl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC
YpOJICTBA.

Poct u pa3Butue pactenunii. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHHU,

CTaauu pa3BUTUSA

HaCJ'IeI[CTBCHHOCTB U USMCHYUBOCTDb OPraHU3MOB



6.1

6.2

6.3

6.4

6.5

6.6

[Ipeamer u 3agaun reHetuku. Micropus pa3BuTus reHeTUKU. Bknaa poccuiickux
u 3apyOexHBIX YuU€HBIX B pa3BUTHE TEHETHKU. MeToapl TIeHETHKHU
(THOPUIOTOTUIECKUH, IUTOT€HETHYECKUM, MOJICKYJISIPHO-T€HETHUECKUH ).
OcHOBHbIE TE€HETHYECKUE MOHATUA. ['eHeTnYeckass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXemax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HacJelOBaHUs MPU3HAKOB, yCTaHOBIeHHBbIe [. MeHnzaenem.
MonHoruOpuaHOe CKpelMBaHWe. 3aKOH eAMHOO00pa3us THOPUIIOB TIEPBOTO
IIOKOJICHUA. HpaBI/IJ'IO AOMUHHPOBAHUA. 3akoH PaCICIUICHUA TMPU3HAKOB.
I'unoresa unctoTh TameT. I1o1HOE U HETOIHOE JOMHUHHUPOBAHUC.

JlurnbpuaHoe CKpeuMBaHue. 3aKOH HE3aBUCHMOTO HACIIENOBaHUS MPHU3HAKOB.
[{uToreHeTHYECKNe OCHOBBI JTUTHOPUIHOTO CKPEIIUBaHM. AHAIU3MpPYIOIIEe
CKkpemmBaHue.  lcmonp3oBaHWE — AHAIM3HPYIOMIETO  CKPEIIMBAHHS U

OTIpe/ieNICHUs] TEHOTHITA 0COON

CuerieHHoe HaclieZjoBaHue npusHakoB. Pabota T. Moprana no cuersieHHOMY
HaCJICa0BaHUIO T'CHOB. HapymeHHe COCIIVIICHUA T'€CHOB B PE3YJIbTATC
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. [eHeTmueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OHIpefeseHHe I0J1a. AyTOCOMBI M IIOJIOBBIE
XPpOMOCOMBI. I'omorameTHnle © TCTCPOraMCTHLIC OpPraHU3MBI. HaCHeI[OBaHI/Ie

IMPU3HAKOB, CHCIUICHHBIX C ITIOJIOM

HUsmenunBocTh. BUIBl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HaCJICJACTBEHHAs.
Pone cpenpl B HEHACIEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOIU(DHUKAITMOHHOW W3MEHYMBOCTH. BapWarMoHHBIN psII W BapHAIIMOHHAS
kpuBasi. Hopma peakunum mnpusHaka. KoignyecTBeHHblE M KayeCTBEHHBIE

IMPU3HAKU U UX HOpMa pCAKIINU. CsolicTBa MOHH(I)HK&HHOHHOﬁ HU3MCHYUBOCTH

HacnencrBennasi, WM TEHOTHUIHMYECKas, W3MEHUMBOCTh. KoMOWHATHBHAS
M3MEHUYMBOCTh. Mel0o3 U TONOBOW TMpolecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHass W3MEHYHMBOCTh. Kiaccudukamus MyTammii:
TE€HHBIE XPOMOCOMHbBIE, TEHOMHbIE. HacToTa ¥ MpUYUHBI MyTalil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotunm udenoBeka. OCHOBHBIE METONbI TEHETHKHU
YeJIOBEKA: reHeaJJOTHYeCKHUi, OIU3HELOBLIH, [IUTOTCHETHYCCKHUH,
OMOXMMHUYECKUH, MOJEKYJIspHO-TeHeTHYecKkuid. COBpEeMEHHOE OmpecicHHe
T'CHOTHUIIA: ITOJIHOTCHOMHOC CeKBeHI/IpOBaHI/Ie, FGHOTI/IHI/IpOBaHI/IC, B TOM 4YHUCJIC C
nmomompio IIl[P-ananu3a. HacnencTBeHHbIe 3a00JieBaHHS 4YEIOBEKAa: T'CHHBIC
0oJie3HH, 0OJIE3HU C HACJICIICTBEHHOW IMPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

Oone3nn. ComaTWdeckue W TEHEpAaTUBHBIE MyTanuu. [IpHHIMIBI 310pOBOTO
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oOpa3a J>KU3HU, JUATHOCTHKHU, NPOMUIAKTUKA M JIEYCHUS TEHETUYECKUX
Oose3Hel. Meauko-TeHeTHUeCKOe KOHCYIbTUPOBAaHHE. 3HAYCHHE MEIUIIMHCKOM

IFCHCTUKHU B IPCAOTBPAICHUHN U JICUCHUH I'CHCTUICCKUX 3a00JIeBaHM YeJIOBEKA
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekmusi Kak Hayka W TIpolecc. 3apOoXKICHUE CEICKIUA U JOMECTHKAIIMS.
VYuenne H.M. BaBunoBa o0 1eHTpax TMPOUCXOXKICHUS M MHOT000pasus
KyJbTYpHBIX pacTeHHi. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
opoJa, MTaMM

CoBpeMeHHbIE METOABI CENEKIMH. MacCOBBId W HHAMBUAYAIbHBI OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OleHKa sKkcrepbepa. bimskopoacTBeHHOE
cKkpemuBanue — WHOpuAWHT. Yucras nuHuMs. CKpenMBaHUE YUCTBHIX IJIMHUH.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanénnas tuOpummsamuss U e€ ycmnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJYyYECHUE MOMUIIONAOB. JIOCTHKEHUS CENEKLMH PACTEHUM, >KUBOTHBIX M

MUKpPOOPTraHNU3MOB

buorexHonorust kak oOTpacib MPOWU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
coznanust pekomOuHanTHOi JIHK u TpaHcrennsix opranu3moB. Knertounas
nHxeHepus.  Kierounele  KynbTypbl. MHKpPOKJIOHAJIBHOE  Pa3MHOMKEHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTHUBHBIX  CEJIbCKOXO3MCTBEHHBIX
OpraHM3MOB. OJKOJIOTMYECKHE U 3Tudeckue mnpobdiiemMbl. MO — reHermdecku

MOJU(UIIMPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

1.1

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

DBOIOIMOHHAs OMOIOTHS

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BoNOLMU.  [lanmeoHTONOrMYECKUEe:  TOCIEA0BATEIBHOCTh
IIOsABJICHUSI BHJOB B MMaJICOHTOJIOTHYECKOM JICTOIMUCHU, TICPCXOAHBIC (bOpMBI.
buoreorpaduueckue: cxoactBo u pasznuune GayH U (HIop MaTEpUKOB U
OCTPOBOB. DMOPUOJIOTUYECKUE: CXOJICTBA U Pa3INYMs SMOPHOHOB Pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTUYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IMyTeH Yy Bcex

OpraHu3MoOB
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OpomounonHass  teopusi Y.  [apBuna. IIpeanocbulku  BO3HMKHOBEHUS
napBUHU3MA. JIBOKyIIME CUIIBI 3BONIONMK BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYMBOCTD,

0opn0a 3a cyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunretnueckass Tteopust sBomouun (CTD) M OCHOBHbIE €€ TIOJOKEHUS.

MuxkposBomtorys. [Tomynsmus Kak eTMHUIA BUAA W SBOJIOINH

JIBrokymme cuiabl ((hakTOphl) SBOJIOIMH BHUIOB B MpUPOJE. MyTallMOHHBII
MPOLeCC W KOMOWHATHBHAS W3MEHUYUBOCTH. [lOMyNsIIMOHHBIC BOJIHBI U JApeid
reHoB. M3omsamus u murpamnus. EctecTBeHHBIN 0TOOp — Hampasistonuil hakTop
sBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTar sBoionuu. [Ipumepsr
NPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMopd0O3bl U HAHOAAANITALINH.

Bunx u Bunoo6pazoBanue. Kpurepun Buma. OcHoBHBIC (POPMBI BUI000pa30BaHMUS:

reorpagpuueckoe, IKOJIOrHIECKOe

MaKpOSBOHIOLII/IH. CDOpMLI OBOJIFOIINHA: Q)HHGTI/I‘{CCKaﬂ, AUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

I[OHayLIHBIe NpeACTaBJICHUA O 3apOXIACHUW JKHU3HH. HaquHe TUIIOTEC3bI
BO3HMKHOBEHHUs >XM3HM Ha 3emje: aOuoreHe3 W MaHCIEpMHs. XUMUYecKas
3BOJIFOIIUSA. 3KCHepI/IMeHTaJ'II)HOC MOATBCPKACHUC XUMHYECKON 3BOJINOIINH.
Hauanpabie stambl Ouonormdeckoit spomtornuu. ['mnmoresa PHK-mupa. IlepBbie

KJIICTKHU U UX 3BOJIFOIUA. cDOpMI/IpOBElHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

Pa3Butne xu3sHu Ha 3emsie mo 3pam u nepuojam. Karapxeill. Apxelickas u
npotepo3oiickas dpel. [lameosoiickass 3pa W €€ TEepHOabl: KEeMOPUUCKUH,
OPIOBUKCKWW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYTOJbHbBIMA, MEPMCKHUM.
Me3so30lickas 3pa 1 €€ MepHuoJIibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaifHo3oiickass 93pa M €€ TIepuOAbl:  MaJCOr€HOBBIH,  HEOTE€HOBBIH,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMaTa U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATaITbl SBOJIIOLUHU PACTUTEIBHOTO U )KUBOTHOTO MUPA. ApoMOP(O3bI Y
pacTeHMi M KUBOTHBIX. [losiBIEHWe, pacuBeT M BBIMHUPAHUE TPYII >KHBBIX

OpraHU3MOB
Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -dBooIMH. OCHOBHBIE
CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

OBoronus 4yejaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mnpencraBieHH o

MMPOUCXOKIACHUN YCJIOBCKA. MeTtoabl HU3YUCHUSA aHTPOIIOTCHE3a. CXO,Z[CTBEI n
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3.5

4.1
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pa3nuyus 4eJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YETIOBEKa.
JiBmxyuue cuibl (hakTopsl) aHTpornorenesa. HacneacrBeHHass USMEHUUBOCTh U
ecTecTBEHHbIN 0TOOp. OOuIecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIEHUE OpPYAUN

TpY/Z1a, MBIIUICHHE, PEYb

OcHOBHEIE CTauu W BCTBU DOBOJIOLNHUU YCIIOBCKA: aBCTPAJIOIMIUTCKH, Yemosek
yMmenbiid, YenoBek mnpamoxondmuid, YenoBek HeaHaepTadbCKui, YenoBek
pa3yMHbIid. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHS, O0JIACTh

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY U

UYenoseueckne packl. OCHOBHBIE OOJBIIME pPachl: €BpONEOUIHAS (E€Bpa3HiicKas),
HETrpO-aBCTPAIOUTHAS (9KBaTOpHANIbHAS), MOHTOJIOHTHASI (a3marcko-
amepuKaHckas). UepTsl MPHUCIIOCOOICHHOCTH MPEICTABUTEIICH YEI0BEYECKUX Pac

K yCJIOBUSIM cyllecTBoBaHMs. EqMHCTBO yenoBedeckux pac. Kputuka pacuzma
OpraHusMsbl 4 OKpy»Karouias cpeaa

Okosiorusi Kak Hayka. 3ajjaud U pasfiesibl 3KOJOTMH. MeTOoJbl 3KOIOTMYECKHX
UCCIIeIOBaHUM. DKoorndeckoe MupoBo33peHue. Cpenbl 0OUTaHMs OpPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AyIIIHAs, IOYBCHHA, BHYTPUOPTaHU3MCHHAs

Okonornyeckue  ¢aktopsl. Knaccudukanus — 3Kkonmorudeckux  (GpakTopos:
abuoTuyeckre, OMOTHYECKHME M aHTpONOreHHble. JleWcTBHE HKOJIOTMYECKUX

(bakTOpOB Ha OPraHU3MBbI

AOunornueckue (aKTOphl: CBET, TEMIIEPaTypa, BIAKHOCTH. DOTONEPHUOIM3M.
[IpucnocoOnenuss OpraHUu3MOB K  JEHCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

buotnueckue dakTopbl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYCCTBO, Mapas’suTusM, MYyTyaliudM, KOMMCHCAJIN3M (HaXHCGHI/I‘-IeCTBO,
KBapTUPAHTCTBO), AaMEHCANU3M, HEUTpanu3M. 3HaueHHe  OHUOTHYECKUX

B3aUMOJICHCTBHI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOIHBIX COOOIIECTBAX

DKOJIOTUUECKUE  XapaKTepUCTUKU  nomyjsiuud. OCHOBHBIE — IOKa3aTeNH
MOMYJIAIMK: YUCJICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPHUPOCT,
Murpanus. JJnHaMuka 9iCcIeHHOCTY TOMYJISIIUK U €€ perymsius

Coo0riecTBa U HSKOJIOTHYECKHUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpodudueckas (mumieBas). Buabl-momuHantel. CBsi3H B

OnolLIeHO3€E

Okosornueckue cucteMbl  (dkocucTemsbl). [loHaTne 00 »dKocucTeMe W
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ouoreoneHose. @OyHKIMOHANbHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOXYLECHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BelecTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (nuieBble) YpPOBHH 3KocUcTeMbl. IlumieBble Ienu U CeTH.
OcHOBHBIE TIOKa3aTEIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHSA. DKOIOTHYECKHUE
NUPaMUbl: NPOAYKIUHM, YHUCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM:

YCTOMYHMBOCTbD, CAMOPETYJIsINA, pa3BuTHe. CyKIleccus

IIpuponHbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOIUCTBEHHOTO JIeca.

AHTpPOTNIOTEHHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonornyeckoe 1 X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpaszue kak ¢aktop ycroiumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

Yuenue B.W. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTpyKTypa
ounocdepsl. XKuBoe BemectBo u ero (gynkmuu. OcobeHHOCTH OUOChEephl Kak
r7100aNbHOM 3KOCUCTEMBI. J[MHaMH4Yeckoe paBHOBECME W oOOpaTHas CBsI3b B
onoctepe. KpyroBopoTel BemIECTB M OHOr€OXMMHYECKHE IIHKIIBI DJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

YenmoseuectBo B Omochepe 3eMim. AHTPOIOTCHHBIC H3MEHEHHSI B Owmocdepe.
I'moGaJibHbIC IKOJOTHUECKUE TPOOIIEMBI.
OcHOBa  palMOHAIBHOTO  YIpaBJIECHUS MPUPOAHBIMU pPECypcaMM U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHUH U OXpaHa MpHUPOAbI



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

JUia peanuzanny IporpaMMbl UCIIOJIb3YIOTCS YUEOHUKH, JONYIIEHHBIE K
UCIOJIb30BAHUIO IIPU PEAIN3ALNN UMEIOLIUX IOCYIapCTBEHHYIO aKKPEIUTALUI0
o0Opa3oBaTeNbHBIX IPOrpaMM HavyaJbHOTO 0OIEro, OCHOBHOTO OOILEro, CpEeaHEro
o011ero 00pa3oBaHus OpraHU3aIUsIMH, OCYIIECTBIISIIOIIUMU 00pa30BaTEIbHYIO
NEeATENbHOCTD, MPUKa30M Munnpocsenenns ot 26.06.2025 Ne 495:

o bwuonorus, 10 knacc/ [aceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepaoe o01iecTBo
«3narensctBo "lIpocBemienue »;

o buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkunonepHoe o6111ecTBO
«3narensctBo "lIpocBeienue' »;

DeKTpOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, JOMYIICHHBIC K UCIIOIb30BAaHUIO TIPH
peanuzanuu 00pa3oBaTeIbHBIMHA OPTaHU3AUSIMH, UMECIOIIUMH TOCYAapCTBEHHYIO
aKKpeauTaIurIo, 00pa3oBaTesbHBIX MPOrPaMM HA4aJIbHOTO 00I111€T0, OCHOBHOTO
o01ero, cpemHero ooIero oopa3oBaHus MPUKa30M MUHIPOCBEIEHUS OT
18.07.2024 Ne 499:

o OJeKTpoHHBIN 00pa3oBaTenbHbli pecypc «Jomamnue 3aganusa. Cpennee
obmiee oopazoBanue. buonorus», 10-11 knace, AO «M3naTenscTBO
"IIpocBewmienne"»;

o Tpenaxep «O6mako 3nanuity». buonorus. 10 knacc, OO0 «DuzukoH
JIab»;

o Tpenaxep «Obnako 3Hanmit». buonorus. 11 kmacc, OO0 «Du3ukon
J1aby;
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