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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoaXxoq0B K (OPMHPOBAHUIO COAEpKaHUS Y4eOHOTro TMpeaMera
«buosorusi»  coctaBuiIM: KoHUentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COJAEp)KaHUA, pPE3yJIbTaTOB OOyuYeHUs H
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
NPUHIUMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
ob1iero oopazoBanus B Poccuiickoit deneparinu, a Takxe MOJ0KEHUS O crieruduke
Ouonoruu, €€ 3HAUCHUH B TO3HAHUM IKUBOW MPUPOABI U OOECHEeUYeHUHU
CYLIECTBOBAHMS UeJIOBEUECKOTro oOmiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSM,
oTpezeNieHbl OCHOBHBIE (PYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosioruu 1aé€t NpeacTaBiIeHue O LeNx, 00 oOlIel cTpaTeruu
00Oy4eHus, BOCOHUTAHUSI ¥ Pa3BUTHs 00yUaIOIIUXCsI CPECTBAMHU yUE€OHOIO IpeAMETa
«buonorusy, onpenenser 00s3aTeNIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpezieieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEMYIO MOCJIEJ0BATeIbHOCTD
U3y4YeHUsl y4eOHOro MaTepHalia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBA3€H, JIOTUKKM O0O0pa30BaTENbHOrO TMpoOLiecca, BO3PACTHBIX OCOOEHHOCTEU
00ydJaronmxcsi.

B nporpamme o Onosiornu Tak:ke y4uThIBaIOTCS TPEOOBAHUS K MNIAHUPYEMBIM
JUYHOCTHBIM, METaNpEAMETHBIM W MPEIMETHBIM pe3yjbTaTaM oOOydYeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NEeATEIbHOCTH/YYEOHBIX JEeHCTBUM OOydYaroIMXCd MO OCBOCHMIO COJAEpIKaAHUS
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMHM OHMOJIOTHM, OJjlarojapsi 4yeMy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpasze >XM3HH U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHOU cpere.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOEHUU >KUBBIX CUCTEM PA3HOrO PaHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 337124, B
TOM dYHcJe: TPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYITBTUPOBAHMSI, 000CHOBAHUS SKOJIOTHUECKH I€J1eCO000Pa3HOTO
TOBEJICHUSA B OKPYKAIOWIEW MTPUPOIHON CpEAE, aHAIIN3a BIIMSHUSA XO3IMCTBEHHOM
JESTEIIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcuneHue BHHMMaHUS K TPUKIAQAHON HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus NpoAUKTOBaHO HEOOXOUMOCTHIO 00eCTIEYeHHS YCIOBHIMA IJISl PEIICHUS



OJTHOU M3 aKTyaJbHBIX 33J1ay IIKOJBHOTO OMOJIOTHYECKOTO 00pa30oBaHuUs, KOTOpas
npeamnoaaraetT GopMupoBaHUe y 00yJarONIUXCS CIOCOOHOCTH aJanTUPOBATHCS K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa obecreynBaeT (OPMHUPOBAHHE y OOYYAIONIMXCS MPEACTABICHUN O
HAyYHOW KapTUHE MHpA, pacimpseT U 0000maeT 3HaHUS O KUBOU HpHpone, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allMM W HSBOJIONNU, CO31aET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIEC
U YEJIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUS BOCIIUTATEILHBIX U
pa3BHBAIOMIMX  3aJad  CpeIHEro  o0mero oOpa3oBaHWs, COLMATH3AIUH
obyuaromuxcs. M3yuenue Ouonoruu obecrnieurBaeT yciaoBUs Il GOpMHUPOBAHUS
WHTEJUICKTYallbHbIX, KOMMYHHKAIIMOHHBIX ¥  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET HHTETpAIlMHd OMOJOTUYECKUX 3HAHUMA C
MPEICTABICHUSIMU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpadun. HasBaHHBIC TONOXEHUS O TMPETHA3HAUYCHUH YYeOHOTO TIpeIMeTa
«buonorus» CcoCTaBUIM OCHOBY JUIS ONPEICICHUS IMOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHMS, TPEICTABICHHOTO B MPOrpaMMe IO
ononoruu.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3UIUN KyJIbTYpOCOOOPA3HOTO IMOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIuecs: MOJDKHBI OCBOUTH 3HAHHMS W YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONNE aJCKBATHOE IOBEICHUE
YEJIOBEKa B OKPYXKAIOIIECH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOU
KU3HU U TpaKTUYecKou aestenbHOCTH. Ocob0oe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJCPKAHMS, KOTOPBIE CIy)KAaT OCHOBOH It ()OPMHUPOBAHUS
MPEACTABIICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
IIEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOJIOrHYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE COJEp)KaHUs ydeOHOro Marepuaja B Tporpamme IIo
OMOJNIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUH: «bronorus kak Hayka. MeTosl
HayyHOTo To3HaHUI», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak
ouonormueckas cucreMa», «CucTeMa W MHOT000pa3we OpPraHUYeCKOTO MUY,
«IBOITIOIHS KUBOHW TPUPOIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus yueOHOTOo mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHHEe  OOYyYarONMIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHW3alMKM >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHrne yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS JJISI TPAMOTHBIX JACHCTBUM B OTHOIIEHHUH OOBEKTOB
YKUBOM TIPUPOJIbI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1ienu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTMYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIUX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpaA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOTO YPOBHSI OpTaHU3AIMH, BBIJAIONTUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWOJIOTMY HAYYHBIX B3IJISIOB, WJEH W TOAXOJOB K HM3YyYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJIEHHE Yy oOOydvaromuxcsi oOmeld KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIETO
MUpa KUBOW MPUPOJIBl HA OCHOBAaHUY 3HAHUH W OTIBITA, TIOTYYCHHBIX MTPU U3yUEHUN
OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
PUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STUYECKHIX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [JIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KHU3HU IJIs
OLICHKH MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAKOLIEN Cpee,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEP NPOPUIAKTHKU
3a00s1€eBaHU.

B cucreme cpemnero obmero o6pasoBanus «buomorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOISIINM B
coCTaB NpeaMeTHOM 00nacTu «EcTecTBeHHO-HAYyUYHbIE TTPEIMEThI.

st u3yueHus: 6MoJIoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 yaca
(1 yac B Heneno).



PaGouas nporpamma pa3zpaborana B cootBeTcTBHH ¢ [[prkazom MunmCTEpCTBA
npocBemieHus PO ot 9 oktabps 2024 r. Ne 704 «O BHeceHHWH HU3MEHEHHH B
HEKOTOpbIE MpuKa3bl MwuHHCTEpCcTBa mpocBeumieHuss Poccuiickonn denepanuu,
Kacaronecs: (enepalbHbIX 00pa30BaTEIbHBIX MPOrPaMM HA4yajJbHOTO OOIIEro
00pa3oBaHms, OCHOBHOTO 00IIIeT0 00pa30BaHUs U CPETHETO OOIIETO 00pa30BaAHMSI
U y4YUTBhIBaeT TpeOoBaHus (enepantbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAapTOB.

Pabouas mporpamma no ydeOHomMy mpenMery «buosiorus» cocraBieHa Ha
OCHOBE OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbI CPEIHEro o0Iero oopa3oBaHus
no ®I'OC c yderom mnporpammsl BocnuTanuss MBOY COII Ne6 (Moaynu
«YpouHas IeATenbHOCTHY, «BHeypouHas nesrenbHOCTHY, «IIpodopueHTanusy,
«PaboTa ¢ poauTensaMmn).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponb Ouonoruu B GopMHUpPOBAHUN COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

Mertoabl O3HAHUS KUBOM MPUPObI (HAOIIOIEHNE, SKCIIEPUMEHT, OIUCAHUE,
U3MepeHue, KiaacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOIBI.

JlabopaTopHble U MpaKTHYECKHEe PadoOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMS.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ne. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKU KU3HWY», «YPOBHU OpraHU3alluu
YKUBOU NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTAaB KIETKU. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHMEe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depMmeHThI — Ononornyeckue karaau3atopbl. CTpoeHue pepMeHTa: akTHBHBIN
HeHTp, cyOcTpatHas cnenupuuHocTb. Kodepmentsl. Burtamunsl. Otrianuus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TIIH0K03a, pr003a 1 1€30KCUpr003a), Aucaxapuibl
(caxapoza, JlakT03a) M THoOJMcaxapuabl (Kpaxmaj, IVIMKOT€H, LEJUI0i03a).
buonoruueckue GyHKIMU YrII€eBOJOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
rupodoOHble  cBolcTBA. buonornueckne QyHkumu Jmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotel: JHK u PHK. Hykneornasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{uTonorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJECUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MeTO/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01ne npu3Haky KJIeTOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JJHK kak renermdeckwii ammapar, cucrema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U IpokapuoTruueckas. (OcoOeHHOCTH
CTpOEHMS NpoKapuoTHueckol kieTku. Kiierounas ctenka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
dbyukiuu. [1nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opraouasl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
In30COMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenue MUTOXOHApUA W miacTua. Buasl muactua. HememOpanHbie
OpraHouAbl KIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KryTUKU. OyHKIIMY OPTaHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynsatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHYECKUX 2JIEMEHTOB B HEXKUBOU IIPUPOIEY,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmuupl n cxemsl: «llepuoanueckas TabnMIa XUMUYECKHX 3SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «buocunres 6enka», «CTpoeHre MOJIEKYJIbl OENIKay,
«Ctpoenue ¢pepmentay, «Hyknennososie kuciotel. JJHK», «Ctpoenne monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKON KIIETKn», «CTpoeHue KMBOTHOU KIETKW»,
«CTpoeHHe paCTUTENbHON KIEeTKH», «CTpoeHHe NPOKApUOTHUECKON KIETK,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD, «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, O0O0OpYy/IOBaHUE JJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIECTOK.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUs KIETOK pPACTEHUI,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax U uX
ONKCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, WK MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUI OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTeTUUeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHMH B MOHUMAHUU
MeTabonmu3ma.

Turnbel oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponk ¢hepMeHTOB B
oOMEeHe BEIECTB U NMPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocuHTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOObI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciiernsieHue BellecTB, BbIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTalbl SHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh FIHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunresa. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. |'€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Ortanbl TpaHchsiuuu. KoawpoBanue aMuHOKUCIOT. Ponb pubocoMm B
OouocuHTe3e Oemka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyaurtens CIIM/la.



OOparHast ~ TpaHCKpWmIHs, peBepraza u  uHTerpasa. lIpodmmakTuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u PyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moxaenu-anmunkauuu «Yasoenue [IHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOeib cTpykTyphl JITHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuus MaTPUUYHOTO
cunteda JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHbIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  UHIUBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast ruGeshb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKycCcTBEHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUIHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUN CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JYKHUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKHA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTPOEHUSI SAMIIEKIETOK U crnepMaro3ouaoB. OIuiooTBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButHe. THIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenne xknetku Oakrtepuily, «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpssmoe n HenpsMoe pa3BUTHEY, «l aMETOTeHe3 y MIIEKOIUTAIOIIUX U
YyeJoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKONMUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «J/leaeHue KIeTKu», MOJIEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTUKU. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHSA. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3YEMAs B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpPUIIOB TEPBOTO
nokosieHus. [IpaBuito ToMUHUPOBaHUS. 3aKOH pacUICIIEHHs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHHPOBAHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyrouee ckpeumBanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOE HacnenoBaHue npu3HakoB. Pabota T. Moprana no cremnjieHHOMy
HacJIEJOBaHUIO T'eHOB. HapylleHue cuenienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpOMOCOMHas TEOpUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['eHetnka nmona. XpoOMOCOMHOE ONpeAeieHHE moya. AyTOCOMBI U TOJIOBBIE
XxpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIICACTBEHHAA U HACJICICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIU(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIMUeCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBennass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KomMOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOWMHATUBHOMU
U3MEeHUYMBOCTUA. MyTarmoHHast "3MeHUYUBOCTh. Kimaccudukanus MyTanmii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3mMeHunBoctu H. 1. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3BMEHUYHBOCTD.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHMA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE reHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacimencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOU
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YEIIOBEKA.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYEeCKast
OCHOBa», «3aKOH pacCUICIUICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurnbpunnoe ckpemubanuey, «lluromornyeckre 0CHOBBI AUTUOPUITHOTO
CKpeumBanusay, «Menos3y», « BzauMoeicTBre aJuIelIbHBIX TEHOBY, «l eHeTnYecKue
KapThl PACTEHUM, )KUBOTHBIX U 4YeJIOBEKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIUICHHOTO C MoJIoM», «KapuoTuIbl 4eloBEeKa M >KUBOTHBIX),
«Buner m3menunBocTH», «MonudukanmonHas W3MEHUYUBOCTH», «HacmemoBanue
pesyc-bakTopay, «I'eHeTnka rpynmn KpoBu», «MyTallnoOHHAsS U3MEHYHBOCTD.

O6opynoBaHue: MoJieNu-anmuKanuu «MOHOTUOPUIHOE CKpEITUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipernapart «J[po3oduna» (Hopma, MyTaniuu OpMsI
KPBUIBEB U OKPACKH Tena), repdapuii «I'opox moceBHOIN.



JlabopaTopHble M IpaKTHYEeCKUE PadOThI:

JlabopaTopHas pabota Ne 5. «/3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAIMOHHOU KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POAOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka W MPOLECC. 3apOKICHHUE CEJNCKIUH U JIOMECTUKAIIMS.
VYyenne H. 1. BaBunoBa o ieHTpax mpouCX0XKACHUS U MHOT000pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbI MpOUCX0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpPOA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJeKUMHA pacTeHUH M KHUBOTHBIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBaHue — WHOpuauHr. Yucrtas nuHusA. CKpelIMBaHWE YHCTHIX JIMHHM.
['eteposuc, wiu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rudpuauzanus u e€ ycrnexu. cKyCCTBEHHBIM MyTareHe3 u noJiydeHue
NOJIUTIIONI0B. JIOCTHXKEHUS CeNEKIIMKU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTambl
co3nanusa pexomOuHanTHoW JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounbie KyabTypbl. MUKpOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

DKoJlorMuyeckue W dthueckue  npobiembl. MO —  reHeruyecku
MOAU(UITIPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Illopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzaius», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OObekThl OuoTexHONOTUNY, «KileTouHble KyIbTYpPHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUIO0B U KOPHETIIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pactenuii, repbapuii «CeabCKOX035HCTBEHHBIEC PACTCHI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOAblI U JOCTHUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENIbHBIM  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOPHUIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBorOOHHAsE OHOJIOT M.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusiHuEe 3BOJIIOLMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBuzerensctBa 3BOMOIMUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTb
NOSIBJICHUS BHUJOB B THAJCOHTOJIOIMYECKON JIETOMMCH, MEPEXOIHBIE (POPMBI.
buoreorpaguyeckue: cxoacTBo U paznuune (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3inuvs SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTMYHBIE, AHAJOTWYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpPraHU3MOB.

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochuiku BO3HUKHOBEHMS
napBUHM3MA. J[BIDKyIIME CHUJIBI 3BOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeIEHHAss W3MEHYUBOCT,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Bomonnu (CTO) u e€ 0OCHOBHBIE MOJIOKEHUS.

Mukposontonus. [Tonynsuusa kak equHUIA BUAA U 3BOJIIOLIMH.

JBuxymiue cuibl ((akTopbl) SBOMIOIUHN BHAOB B IpHUpoje. MyTallMOHHBIHI
IpoLEecC M KOMOMHATHBHAas WM3MEHUYMBOCTH. llomynsiliOHHBIE BOJHBI U Apeid
re’oB. M3oisanms u Murpanus.

EctrectBennblii oTO0p — Hampapistonmii  (aktop 3BomONUH. DPOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3BooUud. [Ipumepsl
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANOATANTALINH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3BomonMU:  QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMOCTh 3BOIIOLUY.

[IpoucxoxaeHne OT HeCNeNMAIN3UPOBAHHBIX NpeakoB. lIporpeccupyromas
crienuanu3anys. AJanTuBHAS pagualusl.

JdemoHncTpanun:

[Toptpetsi: K. JInnnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. CeBepuios.



Tabmuie! u cxemsl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emiiey, «3apoabIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasme COpTOB pacTEHUII»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unuoamantamuuy, «OO0mas nereHepamus»,
«/IBmkymue cunsl dBomonum», «Kapra-cxema wapumpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymecTBoBaHue», «lIpucmoco6IeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
AKHUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHHS 3BOJIOLMU», 00bEMHAs MOJENb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMUBOTHBIX M pacTeHui», wmonaenb anmiukanus «llepekpécr
XpPOMOCOMY, BIIaXKHbIE ITpenapatsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYILIKNY,
Mukpornpenapar «Jpo3oduiia» (Hopma, MyTau (OpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlaGopatopHas padota Ne 2. «Onucanre nprucrnocoOJIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ouosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
®opMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3oMckas 3pa W €€ mNOepuoApl: NaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUH U
KUBOTHBIX. [l0siBIIEHME, pacliBET M BBIMUPAHKE TPYNIl KUBBIX OPTaHU3MOB.



Cucrema OpraHMYeCKOro Mupa Kak OTpaxeHue 3BoJouud. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeactaBieHui o
MIPOUCXOKICHUHN 4YelIoBeKa. Meronsl Hu3ydeHus aHTponoreHesa. CxoncrBa u
pa3IMyYKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBuxyniue cuibl (hakTopbl) aHTpornoreHesa. HacnenctseHHas H3MEHUYNBOCTb
U ecTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TPYyZa, MBILIJIEHUE, PEYD.

OCHOBHBIE CTAIUM W BETBU 3BOJIFOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenmoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pa3ymHbld. Haxolnku HCKOmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoBeueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioWjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  YUepTel ~ MPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

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

Tabmuupel u cxembl: «Bo3nnkHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHe
OpraHM4YecKkoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIETKay,
«IIpokapuoTnueckast kietka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelIoBeUeCKre pach».

O6opynoBanue:  mynsixu  «lIpoucxoxnaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKU WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHH MEepBOOBITHOIO YENOBEKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHMYeckass Tabnuma, Kojuiekuus «Dopmer
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[TpakTrueckast padora Ne 1. «/3yuenne nckonmaemMbIx OCTaTKOB PacTeHUN U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUi My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.



OKOJIOTHSl KaK HayKa. 3aJa4u U pa3Jiesbl 3KOJIOTMH. MeTOo bl IKOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHA.

Oxonornueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abuoTnyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiicTBHE SKOJOTHYEeCKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIlEpaTypa, BiIaXHOCTb. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue daxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapazutusMm, koomepanus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IOKa3aTeNIH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JdemoncTpanuu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpl u cxemsl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®otonepuoanzmy», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puHu-Tyhenbkuy, «l lumieBsie nemm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUI pa3HBIX BUAOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.

CooOiiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OuOIIEHO3a: BUIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momunantsel. CBsizu B
ouoneHose.

Okonoruyueckne cucrembl (dkocucteMbl). [loHaTne 00 »3KocucTeME U
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYILIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTrUU B IKOCHUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [IuiieBbie 1ienu u cetu. OCHOBHbBIE
MOKa3aTeIM 3KOCHCTEMBI: OuoMacca, MPOAYKIHs. OKOJIOTHYECKHE MHPaMUIbL:



OPOJYKIIMHM, YHUCICHHOCTH, Omomacchl. (CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJanus, pasutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ounocdepe.

KpyroBopoThl BelIeCTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUST B Onocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHM€ IPUPOIBI U uesoBeuecTBa. Coxpanenue OnopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPABICHUS
IPUPOAHBIMU PECYPCAMU U UX HCIOJIb30BaHUE. JloCTHKEHUS OMOJIOTUM U OXpaHa
TPUPOJIBI.

JdemoHncTpanun:

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

Tabmuubl u cxemsl: «llumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobOmiecTBay, «llenu nuTtanusy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpumepHsbie
aHTPOIOTEHHbIE BO3/ICHCTBUS HA IPUPOAY», « BaxkHEH e NCTOUHUKY 3arps3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMIas cocTaBistomas orochepo»,
«®aktoppl  gerpagauuu  nouB»,  «llapHukoBblii  3dpdexT», «DakTOphl
paZvoaKTUBHOTO 3arpsi3HeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopoT yriiepoaa B 0uocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PactutenbHbIe co00OMEecTBay, Koymekun «buorieHo3y, «Bpeaurenu BaxXHEHIIIIX
CEIBCKOXO3SUCTBEHHBIX KYIbTYpP», FepOapru U KOJJIEKIINHU PACTEHUHN U )KUBOTHBIX,
pUHAAJIEKAIINE K Pa3HBIM HKOJIOTHYECKUM TpynaM oJHOTo Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUST OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCAI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCS TPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rpak1aHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHUI0, HaJu4yhe MOTUBAlMM K OOY4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUoiorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMONO3HaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBaXKECHUS K 3aKOHY W IMPABOIMOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUui0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY’KaroLIEH cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH O0YJArOIINXCsl pYKOBOJCTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCcTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIHOCTH B MPOIECCE pealn3allii OCHOBHBIX HapaBICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00513aHHOCTEH, yBAKEHUE 3aKOHA
Y TIPABONOPSIIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOMN IEATEITLHOCTH MPHU CO3/TaHUH yISOHBIX
IPOEKTOB, PEIICHHMH Yy4YeOHbIX W MO3HABaTEJIbHBIX 3aJa4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEN C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOTO BBIITOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHYy, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOI'OHallMOHaJIbHOI0 Hapoaa Poceny;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U AMSITHUKAM MPUPOBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs OWMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICMCTBUS )KUBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAJIBLHOIO 0JIaronmoJy4ns:

MOHUMAaHUE U pean3alus 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HH (310pOBOE
UTaHue, COOJTIOICHIE TUTUEHUYECKHUX MPABIII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATUH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OEpekHOro,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370pPOBBIO;

MOHMMAHWE 1EHHOCTH TNPaBUJl HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOIINUX 3J0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKEHNN BCEH KU3HM;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCIEACTBUM JJIA
OKPYKaroUIEH Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTed uX
peLICHHUS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpETaeMble MPU U3yUEHUN OUOTOTUHU 3HAHUS
U yMEHHUS Tpd pEHICHUH TpoOJieM, CBSI3aHHBIX C  paIlMOHAIBHBIM
IPUPOONOIL30BaHNEeM  (COOMIOZICHNE  TpaBWUJ  TOBEACHUS B MPUPOJE,
HAIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHS B JOKOCHCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE AEHUCTBUH, IPUHOCAIINX BPE OKPYKAIOIIEN TPUPOAHON
cpene, yMEHHe MPOTHO3UPOBATh HEOIArOMPHUATHBIE HIKOJIOTUYECKUE MOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN IESITENBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBiICHUsT 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodseM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAHUIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH O00ydYarommxcs, GopMupyemoi
U U3Y4eHUH OUOJIOTUH;

IIOHMMAHHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSICHEHUS SBJICHUI OKPYKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[EHHOCTH HAy4YHON JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHnI0, K AKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OOyUAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIece,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNe, HAOII0ICHNEe, N3MEPEHUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecnieyuBaroniue GopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHOM
KOMIETEHIIUU  OOYy4YalIIMXCs, CIOCOOHOCTh OOYyYalolmMXCS  HCIOJb30BaTh
OCBOCHHBIC MEXKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHMS U YHUBEPCAIbHBIC
y4eOHbIe IEVCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh 1LeNu JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBSICHEHUS (DAKTOB M SIBICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE paACCYKIEHUs (MHIYKTUBHBIC, JI€yKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITbHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€ W OTHOIICHWA B U3YYaEMBIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEYHMIT PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;



pa3pabaTbIBaTh IUIaH PEIICHHs] MPOOJIEMbI C YUETOM aHaIu3a UMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBUSIX PEAIHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAaHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYallUsX, B TOM YUCIIE MIPH CO3aHUM YUEOHBIX U COLMATbHBIX IPOCKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTYMEHTHI U1 JOKA3aTEIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HENEATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUI'aTh HOBBIC WJEH, MpeyiaraTb OPUTMHAIBHBIE MOAXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JjuTeparype, OHOJIOTUYECKUX CIIOBapsX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHbIX, B VIHTepHETE), aHAIU3UPOBATH
UH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPECTABICHUS, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;



dbopMynIpoBaTh 3alpoChl U TPUMEHSTh PA3IUYHBIE METOJBI IIPU MOUCKE U
otbope Oumosiorrmueckoil nHpoOpMaIuy, HEOOXOTUMOM JIJIsi BBIMIOJHEHUST yUeOHBIX
3ajad4;

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYpPY AaKTUBHOTO MCIIOJIb30BAHUS PA3IAYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKy, TUarpaMMbl, TAOTUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uHGpOpMalLUend: TNPUMEHATh XUMHUYECKHE, (QU3UYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAacClO3HABaHMS M 3AlIUTBl  MH(POpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J€HCTBUSIMU:

1) oOmenme:

OCYULIECTBJISITh KOMMYHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBIIOJHEHHS MpeiiaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wi TUCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYCHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU Y4eOHOH 3a1a4u;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
UHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacnpenensaTb poyid ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYKJIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHUBATh KaYECTBO CBOETO BKJIAJa U KaXKAOT0 YYaCTHHKA KOMAH bl B OOIIHIA
pe3yJbTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAaTh HUIEHM C IO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOUX JAEMCTBUSIX M MOCTYNKaxX MO OTHOLIEHUIO K KUBOW MpPUPOJE,
CBOEMY 3/I0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MMO3HABATEIbHYIO AESTENbHOCTb, BBISIBIATDH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTeIbHON
JESATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIBHO COCTABJIATS IIJIaH PELIEHUS TPOOIEMBI ¢ YIETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM O0pa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, MX PE3YJIbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUH IS OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

YMETh OLIEHUMBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJbTaToB
JeSITEIbHOCTH;



3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NESITENIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIUOKHU;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuueckue ajs yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUIbI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHBIX Y4E€OHBIX CUTYyallUsiX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABICHBI [0 TOAaM O0y4EHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUH B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pa3BUTUE OHONOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH Y€JIOBEKA VISl pEIIECHUS dKU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBbIBAaTh COAEpNKAHHE OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIIECTB U IIPEBPaICHUE SHEPTHH ),
roMeoctas (CaMmoOperyJysiiusi), ypOBHEBas OpraHu3alus O KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PEMPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIKYJIApHON Ouonorun), 3akoHbel (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOKIECHUS KyJIbTYpHbIX pactenuit H. 1. BaBuiioBa), onpenensiTh rpaHULIbl KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTHYECKOr0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHME IMOJYUYEHHBIX PpPE3yJlIbTaToOB,
MCITOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObBI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB U MPEBpAIICHUS dHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SIBJICHWM, /ISl TPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0ICHNSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KArOIICH
IPUPOTHON cpefie, MOHUMaHWEe HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JJIi  PaIlMOHAIBHOTO
TIPUPOOTIOIH30BAHHS,

YMEHHE pemiaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadyl Ha MOHO- W
TUTHOPUHOE CKpEIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABIISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKA3aHUs HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOIHITH J1A00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHUPOBATH WHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIMu, HayqYHO-MTOMYJISIPHbIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MEANIMHE, OMOTEXHOJIOTHH;

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OHOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUSI ydeOHOro mpeamera «buomorus» ¢ 11
Kjlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTHUHU B CHCTEME HAYYHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCHMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs KU3HCHHBIX 337124,

yYMEHUE PACKPHIBATH COACP)KaHNE OMOIOTHUECKIX TEPMUHOB U TIOHSTUM: BUI,
MONYJISIIUs, TEHO(POHH, DBONIONHUS, ABWXKYIIUE CHIBl ((PaKTOphI) HBOIIOLNH,
MIPUCIIOCOOJICHHOCTh OPTaHM3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOMYIEHThI, KOHCYMEHTBHI, PpEIYyLEHThl, IeNMd TMHUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, ouocdepa;



YMEHHE H3JaraTh OHOJOTUYECKUE TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit spomornuu A. H. CeeprioBa, yueHnus o ouochepe B. . Bepnanckoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHUCTEMaM;

YMEHHE BJaJIeTh METOAaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHNUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHMI, OpPraHU3alMsl U MPOBEACHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSCHEHUE IMOJYYEHHBIX pE3YyJbTaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHATUN, TEOPUNA U 3aKOHOB, YMEHHUE JIeNIaTh BBIBObI
Ha OCHOBAHHHM TMOJYYCHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKMX (PAKTOPOB HA OpraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCUCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BEHIECTB M OHOTCOXMMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHWM, IJI NPUHATHS NMPAKTUYECKUX PELIECHUH B IOBCEIHEBHOU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbsI U 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKaroIen
OPUPOAHON cpefe, MOHMMaHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PALlMOHAIBHOTO MPUPOIOTIONH30BAHMS;

YMEHHE pPelIaTh dJeMEHTapHble OMOJIOrMYecKre 3aJaud, COCTABIIATH CXEMBI
IepeHoca BEIlIeCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHUPOBATH HHOOPMALIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBa MacCOBOM MHGOpPMAIK, HAYYHO-TIONYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  rJ00aJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111258 OMOOTHYECKYI0 MH(OPMAIIMIO W3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHnue pa3aeoB U TeM nudpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOSIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 bubnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE U THANBUYAIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MoOB ' https://m.edsoo.ru/7{41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM udpoBLIe
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1 1
IBOIMOUKOHHAS GHOOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HHU Ha 9 0.5 bubnnorexa [HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 1 OK arolas cpena 5 1 bubmorexa LOK
p PyKarot pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa 1 HKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME



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 INIVTAHUPOBAHUE

10 KIIACC
KouaunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabnbie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.1ru/863e6122
https://m.edsoo.ru/863e632a
MeToap! T03HaHUS JKUBOI
npupossl. [Ipaktudeckas padota
2 NE 1p<<§ICHOJ'II:)30BaHI/Ie aSIJ)'II/I‘IHI)IX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUIECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckue cucremsi, 1 bubmuorexa [JOK
MPOLIECCH] U UX U3YUYECHHE https://m.edsoo.ru/863e6564
4 XUMHYECKUH COCTaB KIIETKH. Boma | Bbu6nmmoreka [JOK
Y MUHEPAJIbHBIE COJIHA https://m.edsoo.ru/863e674¢
Bbu6nmuoreka [JOK
5 b .C 0 1
CAICH, LOCTAB 1 CTPOCHHE HEIKon https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIU KaTajasbl)»
Bbu6nmmoreka [JOK
7 v I 1
[JICBOJBL. JUITHIBE https://m.eds00.ru/863e6870



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

Bbu6nmuoreka [JOK

8 Hyxnensossie kerotst. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropust u METObI N3y4EHUS bubmmoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucrTema
CTpoeHune 3yKapuoTHYECKOM
kieTku. Jlaboparopras padora No 2
«M3yueHue cTpoeHns KIETOK bubnumoreka [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6f0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo0.ru/863¢716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
Bbu6nmuoreka [JOK
12 OOMeH BelecTB WM MeTa00JIN3M hitps://m.cdsoo.ru/863¢766¢
Bbu6nmmoreka [JOK
13 PotocuiTes. XemocHHTe3 https://m.edso0.ru/863¢7¢98
. bubmuorexa [JOK
14 Dnepretiieckuii 00men https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
Jenenue kneTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubanorexka HOK
«Habmonenne MuTO3a B KIIETKAaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [JOK
MAaTPUYHOT'O CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancusmus — OnocuHTE3 OENKa buGnnorexa LIOK

https://m.edsoo.ru/863e796¢



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

13 Hexknerounsie ¢popmbl )KU3HH — bubmmoreka [IOK
BUPYCHI https://m.edso0o.ru/863e7540
Bbu6nmmoreka [JOK
19 DopMBbI pa3MHOKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaboparopHnas pabota Ne 4 0.5 bubanorexa HOK
«3yueHne CTpOECHUS MOJTOBBIX ' https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
” WHauBuayanbHOe pa3BUTHE bubnunoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HACJEJACTBEHHOCTH U bubmmorexa [OK
A https://m.eds00.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 npu3HaKoB. MoHOrubpuaHOE bubmmorexa HOK
p ] pr https://m.eds00.ru/863e8878
CKpeIllIUBaHHe
UTHOPHUIHOE CKPEIUBaHUE.
25 J:;[aKOH l1.;ejaBHcmforL:)l bubmorexa [TOK
https://m.edsoo.ru/863e89a4
HACJIEJOBaHUsI IPU3HAKOB
CueruieHHOe Hacae10BaHUE
%6 npu3HakoB. JlabopaTtopHas paboTa 0.5 bubnnorexa HOK

Ne 5 «MI3yuenue pe3ynbraTtoB
MOHOTHOPUAHOTO U AUTHOPHUIHOTO

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



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

CKPEILIUBAHUS y IPO30(HIIbI HA
TFOTOBBIX MUKpOMpENapaTax»»

7 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
NPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
HN3menunBocth. HenacnencrseHHas
W3MEHYHBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnnorexa HOK

28 . 1 0.5
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO psiia
Y BapUallMOHHOW KPUBOW»

HacnencTBenHnass U3MEHYHUBOCTD.

29 JlaGopaTopnas pabota Ne 7. | 0.5 bubanorexa [HOK
«AHanu3 MyTanuil y 1po30¢puibt ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Tenernka wesobexa ! https://m.eds00.ru/863¢8d78
Peseprubiil ypok. O60011eHIE TIO

31 teme «HaciaeacTBeHHOCTD U 1
M3MEHYMBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 (Cerexins kak Hayka u npotecc ! https://m.eds00.ru/863¢9214

1 MeToabl U JOCTHKEHHS CeIICKIINU 1 bubmuorexa [JOK
pacTeHui 1 )KUBOTHBIX https://m.edso00.ru/863¢92 14

34 buorexHonorus kak oTpacib | bubmmoreka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863¢9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuteckue u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3YyUEeHUS 1 bubmmnorexa [IOK
https://m.edsoo.ru/863ea20e
) Hctopus pa3BUTHSs IPEACTABICHUI 1 bubanorexa HOK
00 3BOJTIOLINH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 MuipoosomoLHs ! https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOINH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 10
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIMe CUitbl (3J1€eMEHTapHBIC | bubnnorexa HOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennbIit 0TOOP U €10 HOpMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
. BH1000pazoBanue. JlaboparopHas | 0.5 bubnnorexa HOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHU3Ma
€€ OTHOCHUTEIIHLHOTO XapaKTepa
2 Hamnpasnenus u nytu | bubmmoreka [JOK

MaKpO3BOJTHOIHNN

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



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

9 HeoOpatumocTs 3BoMIONNN
10 Ucrtopus xu3nu Ha 3emiie U
METO/Ibl €€ N3YUECHHUS
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie 1o 3pam bubmmoreka [JOK
U IepUoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yueHne UCKOIMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUIEKIIHSX »
14 CoBpeMeHHas cuctema bubanorexa [HOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIOLMS YEI0OBEKA Bbu6nmuoreka [JOK
(arTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuiie cuibl ((aKTopbl) bubmmoreka [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLNU
4eJloBeKa
18 YenoBeueckue packl U IPUPOIHbBIE bubmmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIit ypok. O60061ICHHE TIO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKOJI0rus Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

Bbu6nmuoreka [JOK

21 (hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubmmorexa HOK

https://m.edsoo.ru/863ebl10e
oburtanusy. JlabopatopHas pabora
No 4. «Bnugnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
Bbu6nmuoreka [JOK

23 Bromieciue paxTopet https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonyisiiuu. [Ipaktuueckas pabora

24 Ne 2 «IToncuét IioTHOCTHU 0.5
MOMYJISILIUK pa3HbIX BUJOB
pacTeHui»

25 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OnolLeHO3 https://m.edsoo.ru/863eb46a

%6 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKa3aTEIU

7 9KOCHUCTEMBI. DKOJIOTHYECKHE bubmnorexa [JOK
nupaMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [Ipupoanbie 3KOCUCTEMBI

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rnobanpHas bubanorexa [HOK

3KOCHUCTEMA 3eMIIN

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS ) bubmmoreka [JOK
onocdepsl https://m.edsoo.ru/863ebd 16

32 YenoeuecTBo B Onochepe 3eminn 1

1 CocyiecTBoBaHUE TPUPOLBI U | bubmmoreka [JOK
YeoBeyecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600ICHHE

34 teMbl «Coo01iecTBa u 1
HKOJIOTUIECKHE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdhopMHUPOBAaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHH B CHCTEME
HAyyHOTO 3HAaHMUS €CTECTBEHHBIX HAayK, B (opMHpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHHU; (YHKIIMOHATHHOW TPaMOTHOCTH

YCJIOBCKA IJIA PCIICHHUA )KU3HCHHBIX 3a1a4

YMeHrne pacKpbiBaTh COJIEP)KaHHE OMOJOTHMYECKHMX TEPMHHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OpraHU3M; MeTa0oau3M (0OMEH BElIeCTB U
IpEBpalleHUE SHEPruu), romMeocTtas (camMOperyJsuus), ypoBHEBas
OpTraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOIYKITHS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHC

YMenune — uwznarath ~— OWoJoTMYecKWe  Teopuud  (KJIETOYHas,
XpoOMOcOMHasi, MyTarimonHas), 3akoHbl (I'. Mennemns, T. Moprana,
H.M. BaBunoBa) u yueHus (0 IIGHTpax MHOrooOpasuss H
IPOUCXOXKAECHNUA  KynbTypHbIX  pactenuii H.M.  Basuiosa),

OMpEACIIATh 'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BIaneTh METOJaMU HAyYHOrO II0O3HAHUS B OHOJIOTHUH
(HaOnrofieHHe W OMMCAHUE XUBBIX CUCTEM, MPOLIECCOB U SIBICHMIA;
OpraHM3aiysi ¥ TpoBeleHHE OMOJOrMYEeCKOro JKCIEPUMEHTA,
BBIJIBUKEHUE  TUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEJIMYMHAMH, 00BsICHEHHE MOJIYYE€HHBIX
pe3yNbTaToB, MCHOJIb30BAaHHBIX HAYYHBIX MOHATHH, Teopuil u
3aKOHOB; YMEHHUE€ JeNlaTh BBIBOJBI HAa OCHOBAHHMM TMOJYYEHHBIX

pe3yJIbTaTOB)

YMeHHE BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BHUPYCOB, KIIETOK
NPOKapUOT U OYKAPUOT, OJHOKIETOUYHBIX H MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB |
NpEBpaIlCHUsT YHEPTUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO U

DHEPreTHUECKOro  OOMEHa, XEMOCHHTe3a, MHTO03a, Melo3a,




OIJIOAOTBOPCHUA, Pa3MHOXKCHUA, HHAUBUAYAJIBHOT'O Pa3BUTHA

opraHu3Ma (OHTOTEHE3)

YMGHI/IG HpI/IMeH}ITB HO.HyLIeHHI:IG 3HAHUA JUIA 06’[>$ICHGHI/I$I
6I/IOJIOFI/I‘-I€CKI/IX HpO]_IGCCOB n HBHGHHﬁ, JUIA HpI/IHHTI/IH HpaKTI/I‘-IGCKI/IX
pemieHuii B TOBCEJHEBHOW JKM3HM B LEIAX oOecredeHus
0€30MacCHOCTH CBOETO 3JI0POBBSI U 3JI0POBbSI OKPYXKAIOIIUX JTIOJEH,
COONIIOJIEHUsI HOPM TPAaMOTHOTO TOBEACHHS B OKpY’Kalolen
OPUPOJHON cpele; MOHUMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTYDKCHUH COBPEMEHHOW OHWOJIOTMM W OWOTEXHOJIOTHH ISt

PaLMOHATILHOTO MPUPOAOIOIB30BaHUS

YMenue pemarh 3J€MEHTapHbIE TEHETUYECKUE 3a7ayd Ha MOHO- U
TUTHOPHIHOE CKPEIIMBAHKE, CIICTNICHHOE HACIIEJIOBAHNE; COCTABIIATh
CXeMbl ~MOHOTHOPUIHOTO  CKpEIIMBAHWS JUIS  NPEICKa3aHUs

HaCJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOMHATH JaOOpaTOpHbIE U TNpPaKTHUYECKUEe paloThl,
cobOmomaTh TpaBuia MpU padboTe ¢ ydeOHBIM U J1aOOPaTOPHBIM

o0opyI0BaHuEM

YMeHue KpuTH4YECKH OLIEHWBATh U UHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTUYECKOTO  COJIEpXKaHMs, BKIIIOYAIOIIYIO IICEBJIOHAYYHBIE
3HaHUS M3 pazauuHbIX HcToyHHKOB (CMMU, Hay4yHO-TOMYJIsIpHBIC
MaTepuaibl); STUYECKHE acCMeKThbl COBPEMEHHBIX HCCIIEIOBAHUN B

OMOJIOrMH, MEIULIMHE, OMOTEXHOIOTHI

10

YMeHne co3naBatbh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKHUX HCTOYHHUKOB,

IPaMOTHO MCHOJIb30BATh MOHATHHHBIN anmapar OHOoI0ruu

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECT€ W POJU OMOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HayK, B (OPMHUPOBAHHU
COBPEMEHHON €CTECTBEHHO-HAyYHOW KAPTHUHBI MUpPAa U HAYy4YHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMH; (PYHKIIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA IJIA PCIICHHUA )XU3HCHHBIX 3a1a4




YMeHue packphiBaTh COJACpPKAHHE OWOJIOTHMYECKUX TEPMUHOB U
MOHSITHIA: BUJ, TOMYJISIHS, TeHO()OH, BONIOIMS, IBIKYIIAE CUIIBI
(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUJI000pa30OBaHWE,  JIKOJIOTHYECKHE  (PaKTOpBl,  IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTHI, PECAYLCHTHI, nenun INUTaHu,

HKOJIOTHYECKas MUpaMuia, OMOreoreHo3, bnocdepa

YMeHue uznaratb OMOIOTHYECKUe TEOpUH (IBOTIONMOHHASA Teopust Y.
JapBuHa, CHUHTETUYECKass TEOpUS  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbiieBoro cxoactBa K.M. bapa, yepenoBanus
rJ1aBHBIX HampaBieHuid u nyter sBomonnn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), ompenensiTh TpPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BIaneTh METOJaMU HAyYHOrO IIO3HAHUS B OHOJIOTHUH
(HaOnrofieHNe W OMMCAHUE XUBBIX CUCTEM, MPOLIECCOB U SIBICHMIA;
OpraHM3anysi M TpoBeleHHE OMOJIOrMYEeCKOro JKCIEPUMEHTA,
BBIJIBUKEHUE  TUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIe1yeMbIMU BEJIMYMHAMHU, O0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaToB, MCHOJIb30BAaHHBIX HAYYHBIX MOHATHH, Teopuil u
3aKOHOB; yMEHHE JejaThb BBIBOJbl HAa OCHOBAaHHHM IOJYyYEHHBIX

pe3yJIbTAaTOB)

YMeHue  BBLICTATh  CYIIGCTBEHHBIE  TPU3HAKA  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHUAOB, TOMYJSIHUNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  pEAYLICHTOB, OHOTeOllEHO30B U  JKOCHCTEM;
OCOOEGHHOCTH  TPOIECCOB  HACJIEICTBCHHOH  WM3MEHYHMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUsS, MPHUCITOCOOICHHOCTH
OpPTraHU3MOB, JIEHCTBHUSA SKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI,
MepeHoca BEMIECTB W IMOTOKA DJHEPTHH B JKOCHUCTEMaX,
AQHTPOIIOTEHHBIX HW3MEHEHWH B HKOCHCTEMAaX CBOEH MECTHOCTH,

KPYrOBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe

YMeHue mNpUMEHSTh TMOJNyuYeHHble 3HAHUS Uil  OOBSCHEHUs
OMOJIOTUYECKHX MPOLIECCOB U SIBICHUH, I IPUHATHS IPAKTHYECKUX
pelieHuii B TIOBCETHEBHOW KH3HM B LEIsIX oOecrnedeHus
0€30MacHOCTH CBOETO 3JI0POBbS U 3[I0POBBS OKPYKAIOIIUX JIIOJIEH,
cOoONIOAEHHUSI HOPM TpaMOTHOTO TMOBEACHHUS B  OKpY’Karolel
OPUPOIHON cpefie; TMOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTIDKEHUI ~ COBPEMEHHOM  OMOJIOTMH Ui paIlMOHAJILHOTO

MPUPOIONOIB30BaAHUS




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOrHYECKHUe 3aaa4u, COCTaBJIATH

CXEMBI MepeHOCca BEIIECTB U YHEPTUHU B HIKOCUCTEMAX (LI MUTAHUS)

YMeHue BBINOMHATH Ja0OpaTOpHbIE U TNpPaKTHUYECKUE paloThl,
coOmoaTh mpaBwia mpu pabore ¢ yueOHBIM M JIaOOPAaTOPHBIM

o0opyI0BaHuEM

YMeHHe KpUTHUECKU OIIEHUBATh M MHTEPIPETHPOBATH WHPOPMAIIHIO
OHMOJIOTUYECKOTO  COJIEPYKAHMS, BKIIIOYAIOIIYIO TICEBJIOHAYYHBIC
3HaHUS M3 pazauuHbIX HcTouyHHKOB (CMMU, Hay4yHO-MOMYJISIpHBIC
MaTepHalibl); paCCMaTPHUBATh TTI00AIbHBIE YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

10

YMeHne co3naBatbh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 OMOIOTHYECKYIO HH(POPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar 0HoI0ruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAepPKAHUA

buoinorus kak Hayka

1.1

buonorus — nayka o >xuBo¥l mpupone. Poms Ouonormum B popmMupoBaHUU

COBPEMEHHOM HayYHOH KapTUHBI MHpa. CrcreMa OMOJOrMYECKUX HayK

1.2

Mertoap! O3HAHUS JKUBOM NPUPOJBI (HAOIIOCHUE, SKCIEPUMEHT, OIHMCaHHE,
U3MepeHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTaTUCTHYECKas oO0paboTka

JTAaHHBIX )

JKuBbIe cucTEMBI U HX OopraHu3anus

2.1

JXussie cucremsbl (OMOCHCTEMBI) Kak MpeaMeT uzyueHus: ouonoruu. CBoiicTa

OMOCHCTEM M BX pa3HooOpasue

2.2

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYISIPHO-TEHETHYECKUH, KIECTOUHBIMH,

OpraHW3MEHHBIN, TOMYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIN

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHUE DIIEMEHTBHI: MaKpOAJIEMEHTHI,
MHUKpOdJIeMeHThl. Boma u MuHepanpHble BemecTBa. DOYHKIIMUM BOIBI M

MUHCPAJIBbHBIX BCIICCTB B KJIICTKC. Hozmepn(aHHe OCMOTHYECKOT0 OajaHca

3.2

benku. CocraB u ctpoeHue OenkoB. AMUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3amenumble M 3aMEHHMBIE aMUHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPpOBHHU CTPYKTYphI OEITKOBOI MOJIEKYIIbI (IEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buomormueckue
¢GyHKIMN OENKOB.

®epMeHThI — Ononoruyeckue karanuzaropel. CTpoeHne GpepMeHTa: aKTHBHBIN
HeHTp, cyoctparHas cnenuduanocts. Kodepmentsl. Burammubl. OTaundms

(epMEHTOB OT HEOPraHMYECKIX KaTaIN3aTOPOB

3.3

YrneBonbl: MOHOCaxapu bl (TJIIOK03a, pu003a U Ie30KCUpr003a), Trcaxapuabl
(caxapo3a, aKTO3a) W TOJWCaxapuabl (Kpaxmall, TIWKOTEH, IIEJUTI0NI03a).
Buonornyeckue GyHKINN yTIIIEBOIOB.

Jlunuasl:  TpUraunepuabl, crepounsl, ¢dochomunuasl.  [uapopuibHO-
ruapodoOHbIe cBoWcTBa. buonormdyeckue Qynkmuu aunuaoB. CpaBHEHHE

Yri€BOJ0B, OEJIKOB U JIUIIUI0B KaK HCTOYHHUKOB SHCPIUH




3.4

Hyxneunossie kuciotsl: JJTHK u PHK. Hykneotn sl — MOHOMEpBI HYKIEMHOBBIX
kucinoT. Ctpoenne u ¢ynkuun JAHK. Crtpoenne m ¢ynkumu PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

[utonorus — Hayka o kierke. Kiierounast reopusi. MeToabl U3ydeHUs KIETOK

3.6

Knerka xak nemnoctHas »uBas cucreMa. OOmiye nNpu3Haku KJIETOK: 3aMKHYTast
HapykHas MeMmOpana, monekynsl JIHK kak renernueckmii ammapar, cuctema

cuHTe3a 6elka

3.7

Tunsl KIETOK: DyKapruoTHdeckas u mpokapruotuieckas. OcoOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi  kietku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUUECKOW KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHOU U

rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, TIUKOKAIUKC, WX
¢bynkuu. [Inasmarnueckas memOpana, e€ cBoiictBa u pynkuu. [{urorazma u
e¢ opranouapl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKH: SHJIOIUIa3MaTHYecKas
cerp (OIIC), ammapar T'onbmku, nu3ocoMmbl. [lomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJIpUH, TacTubl. [IporcxoxxaeHne MUTOXOHAPUM U IJIacTU.
Buner mnactun. HemeMOpaHHbIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LIEHTP, PECHUYKH, )KI'yTUKU. DYyHKIIUU OPraHOUIOB KIETKU. BritoueHus

3.9

Snpo — perynaropHslid 1eHTp KieTku. CTpoeHue sjpa: siiepHas o0oiouka,

KapHuoIlla3Ma, XpOMATHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpaHCcHopT BELIECTB B KIETKE

)KI/I3HG,Z[€}IT€.HBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WK MeTaboIM3M. ACCUMUISIHS (TJIaCTHUECKUN OOMEH) U
TUCCUMIIIALINS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca
MeTtabonu3ma. Tumnbsl oOMeHa BEIIeCTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Pois

(dbepMeHTOB B OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIJIETKE

4.2

®dotocunre3. CreToBas u TeMHOBas (a3bl porocuHTesa. Peaknuu poTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emIie.
Bnusaue ycnmoBwii cpenbl Ha (DOTOCHMHTE3 M CHOCOOBI TOBBIIICHHUS €O
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTEe3a s

JKA3HU HA 3emiie

4.3

DHepreTUYecKuii oOMeH B KJETKe. PaciiernieHue BemecTB, BBIICICHUE U
AKKyMYJIUPOBAaHHE DSHEPTUM B KJIETKE. OJTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Bunapl. KucinopogHoe okucieHne, WiIM KIETOUYHOE

neixanue. DG HEKTUBHOCTh YHEPTETUUECKOT0 0OMEHa




4.4

Peakumu wmarpuuyHoro cuHre3a. [leHernyeckas wuHpopmarms u JHK.
Peanu3zanus renerndeckoil nHpopmanuu B KieTke. [ eHETHUECKUN KOJI U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiid cuHTe3 PHK. Tpancnsuus — 6nocunTtes

oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oeka

4.5

Hexknerounsie hopmbl xu3Hu — BUpychl. Mctopusi otkpeiTus Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS M IKHU3HEIEATEILHOCTH BHPYCOB.
Bakrepuodaru. bone3nu pacTeHuid, >KMUBOTHBIX M 4EJOBEKa, BBI3BIBAEMbIE
BuUpycamu. Bupyc ummynoznedunuta yenoseka (BUY) — Bo3Oynutens CITN/a.

[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00J€BaHUIMA

PasmHOXeHNe U HHANBUAYAILHOE pa3BUTHE OPraHU3MOB

5.1

Krerounslii 1K, WM JKU3HEHHBIM NHMKI KiIeTku. WHTepdaza m MuUTOS3.
[Tpoueccel, mpoTekaronue B nHTepdasze. Perumkanus — peakuss MaTpUYHOTO
cuare3a JIHK. Crtpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIIL
JIMTUIONAHBIE W TalUIOWAHBIA  XPOMOCOMHBIE  HAOOpBL.  XPpOMATHIBIL.
[{uTonornyeckne OCHOBBI PAa3MHOXEHUS W HWHIUBHIYAIBHOTO pa3BUTHUS
OpraHU3MOB.

Jenenne xknetkn — murto3. Cragum mutosa. IIpoueccel, mpoucxonsduiye Ha

pa3HbIX CTAAUAX MUTO3a. bUOJOTHYECKHI CMBICI MUTO3a

5.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecrojioe U 1mosnoBoe. Buabl Gecrosioro
pa3MHOXEHHMS: JEJICHHE HAJBOE, ITOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUC IJI CCIICKIIUN
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[TonoBoe pa3mMHOXKEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Meiio3. Cragun Meriosza. [lpouecchbl, mpoucxonsuiye Ha CTaaudx Meiosa.
[loBenenne xpomocom B Meio3e. Kpoccunrosep. buonormueckuilt cMbicin u

3HaueHue Meiio3a
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l'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [1010BEIE
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHUEe U pPa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaTo30u ], SHIEeKIIeTKa) — cliepMaTorenes u ooreres. OcoOeHHOCTH

CTpOEHUS SMIEKIETOK U criepMaTo30u10B. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayanbHOoe  pa3BuUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  pPa3BUTHE
(smOpuorenes). Dtarbl SMOPUOHATEHOTO PA3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npobiieHue, racTpysiius, opraHorenes. [loctamOpuonanbHoe pa3BuTHE. TUIIBI
MOCTAIMOPHUOHATIBHOTO Pa3BUTHS: MPsSMOE, HENpsiMoe (IMIMHOYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pasButhe pacteHuil. OHTOre€He3 LBETKOBOTO PACTEHUS: CTPOCHHUE

CEMCHH, CTalUN PA3BUTHUA




HaCHGI[CTBeHHOCTB U UBMCHYUBOCTHb OPTaHHU3MOB

6.1

IIpenmer u 3amaun reetuku. Mcropus pa3BuTus reHeTUKU. BKitag pocCUIMCKHUX
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl T'eHETHUKH
(ruOpUAOTOTUYECKHM, IMTOTEHETUYCCKUM,  MOJEKYJSIPHO-TCHETHUYECKUH ).
OcHOBHBIE TeHETHUECKHE TTOHATHA. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIUBaHUN

6.2

3aKOHOMEPHOCTH HACJEIOBAaHUS MPU3HAKOB, ycTaHOBIeHHBIE ['. Mennmenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IWHOO00pa3usi TUOPUIOB IEPBOTO
nokoseHus. [IpaBUiao MOMUHUpPOBaHHS. 3aKOH pACIICIUICHUS MPU3HAKOB.
['unore3a unctoTh rameT. [1oTHOE 1 HEeTTOIHOE JOMHUHHPOBAHUE.

JuruOpunHoe cKpemuBanue. 3aKOH HE3aBUCHUMOTO HACIEAOBAHUS TPU3HAKOB.
[{uroreHeTn4eckre OCHOBHI TUTHOPHIHOTO CKpEHIMBaHUSA. AHAIH3UpPYIOIICee
cKkpemBanue. VICTMONb30BaHWE  AHATU3UPYIOMIETO  CKPCIIUBAHHS IS

OTIpeIeJICHUsI TEHOTHITa 0COOH

6.3

CueruieHHOE HacienoBanue mpusHakoB. Pabora T. Moprana 1o clueryieHHOMY
HacJeJOBaHWIO TeHOB. HapyimieHue cCrerieHuss TeHOB B pe3yjbTare
KpOCCHUHTOBEepa. XPOMOCOMHAs TEOpHsl HACIEACTBEHHOCTH. ['eHeTHueckue
KapThI.

I'enetuka mona. XpoMOCOMHOE ONpEAENieHUE Moja. AYTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE W TeTepoTraMeTHBIe opraHu3Mbl. HacnegoBanue

IMMPU3HAKOB, CICIUVICHHLIX C IMOJIOM

6.4

W3meHunBocTh. BUIBI M3MEHUMBOCTH: HEHACICACTBCHHAS M HACJICACTBCHHAS.
Ponep cpenbl B HEHAcIHEACTBEHHOM  M3MEHUYMBOCTU. XapaKTEPHUCTHKA
MOAU(UKAITMOHHOW W3MEHUMBOCTU. BapuanmoHHBIA psAj U BapUallMOHHAs
kpuBagd. Hopma peaknuu mnpusHaka. KonumdyecTBeHHbIE W KayeCTBEHHBIE

IPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOIM(PUKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnenctBeHnHasi, wWiaM TeHOTUNUYEcKas, W3MEHYMBOCTh. KomOMHATHBHAA
U3MEHYMBOCTh. MeHo3 W TOJIOBOM MpOLEcC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTA. MyTanMoHHas M3MEHYMBOCTh. Kitaccudukamuss Myrtanuii:
T€HHbIE XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHOW H3MEHYHBOCTHU

H.N. BasuinoBa

6.6

I'eneruka uenoBeka. Kapuorun wuyenoBeka. OCHOBHBIE METOJIbl TE€HETHKHU
4eI0BeKa: reHeaIOTHYECKU, OJIM3HEIOBBI, LIUTOT€HETUUECKU,
OMOXMMHYCCKHH, MOJCKYJISIpHO-TeHeTHUeCKui. COBpPEMEHHOE OTpeecHNe
TE€HOTHIIA: TOJIJHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTUITUPOBAHKUE, B TOM YHUCIIE C
noMoipio III[P-ananu3a. HaciencrBeHHble 3a00JieBaHUS YEIOBEKA: I'€HHEIC

00J1e3HM, OOJIE3HU C HACIIECTBEHHOM MPEAPACIOI0KEHHOCThIO, XPOMOCOMHBIE




6one3nn. CoMaTHUECKUE W TeHepaTHBHbIE MyTalMu. [IpUHIUNIBI 310pOBOTO
06pa3a KHU3HHU, OTUArHOCTHUKHU, HpO(bI/I.HaKTI/IKI/I U JICUCHUA T'CHCTUYCCKUX
OoJe3Heil. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIIMHCKOW TEHETUKHM B TPEJOTBPAIICHUH M JIEYCHHUH T€HETUYECKUX

3200J1€BaHUI YEJIOBEKA

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IpOLECC. 3apOKJIEHUE CENEKLUUU M JOMECTHUKAILMSL.
Yuenne H.M. BaBwioBa o0 IeHTpax NPOMCXOXACHUS M MHOT000pasus
KYJIBTYPHBIX pacTeHui. LIeHTpbI IPOUCXOKICHNS JOMAIIHUX KUBOTHBIX. CopT,

mopo7a, mTaMM

7.2

CoBpeMeHHBIE METONBI CENICKIIMU. MacCoBbIi U MHANBUIYAJIbHBIH OTOOpPHI B
CEJIEKIIMM pAacCTeHUM M KUBOTHBIX. OlleHKa 3KcTephepa. bim3kopoacTBeHHOE
CKpelBaHue — MHOpuauHr. Yuctas nuHusa. CKpeuMBaHUE YHCTHIX JHHUH.
I'ereposuc, wim rubpugHas cuna. HepoacrBeHHOe CKpelMBaHue — ayTOPHINHT.
Otrnanénnas tuOpuausanmss u e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJIyYeHUE TMOJIUIION0B. JIOCTH)KEHUSI CEJeKIUU PACTeHUH, KUBOTHBIX U

MUKpPOOPTraHU3MOB

7.3

buorexHonoruss kak oOTpaciab NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl
co3nanus pexomOuHantHoi JIHK u Tpancrennsix opranusmoB. Kierounas
uHxkeHepus. KnetouHele KyJnbTypel. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHME BBICOKONMPOAYKTUBHBIX CEIIHCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOTHYecKHe W 3Thdeckue npodiembl. [MO — reneTnuecku

MOU(PHUIIMPOBAHHBIE OPTaHU3MBI

11 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenscTBa  3BoMOUUHU. [lameoHTONIOrMYECKHe:  MOCIEI0BATENbHOCTh
MOSIBJICHUS. BUJIOB B MAJICOHTOJIOTHYECKOH JIETONHCH, TEpPeXOoJHble (OpMBI.
buoreorpaduyeckue: cxonctBo M paznuuue (GayH U (prop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA M pa3inuus 3MOPHOHOB Da3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pPyJUMEHTapHble  OpraHbl, aTaBU3Mbl.  MoJeKkynsapHo-




OMOXHMUYECKHE: CXO0ACTBO MCXAaHU3MOB HACICACTBEHHOCTH HW OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomonmonHas  Teopuss Y. JlapBuna. Ilpeanoceliku  BO3HUKHOBEHHS
JapBUHU3MA. [[BMKyIiue CHJIBl 3BOJIIOLMU BUAOB No [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOIIPEACIEHHAS U3MEHUYUBOCTb,

O0opn0a 3a cyniecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus dBomommu (CTD) u OCHOBHBIE €€ TOJOKEHUS.

MuxposBontouus. [lonynsauus Kak €eqMHULIA BUAA U SBOJTIOLUU

1.4

JBmwxyume cuibl (GpakTopbl) SBOJIOLMU BUAOB B mpupoje. MyTallMOHHBIN
nporecc U KOMOMHAaTUBHAsE U3MEHUUBOCTh. [lomyssiioHHbIe BOJIHBI U Ipei(
reHoB. M3omsus u murpanus. EcrecTBeHHBIN 0TOOp — HANpaBIsIOMUi GakTop
sBOMOLNU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT »3BoJionuH. [Ipumepsl
MIPUCIIOCOOJICHUH y OpraHnu3MoB. ApoMopGh03bl M HIHOATATI TAIIUH.

Bun wu  BugooOpasoBanme. Kpurepuu Buma. OcHOBHbIE  (OPMBI

BH1000pa30BaHMs: TeOrpapuIecKoe, IKOJIOTHIECKOE

1.5

MakposBomroniust.  PopMmbl  3BOMIOIMU:  (UIETHYECKas, JAUBEPreHTHasd,

KOHBEpreHTHas, napaienbHas. HeoOpaTumMocTh 3BOIOLNN

Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 3eMIIe

2.1

JloHay4yHble MNPEICTABICHUS O 3apOXKACHUM JXKU3HU. HaydHble runoressl
BO3HUKHOBEHHUS JKU3HH Ha 3emye: aOWoreHe3 W MaHChepMus. XUMHYecKas
SBOJIIOLHUS. OJKCHEPUMEHTAIBHOE TMOJATBEPKIACHUE XUMUYECKON SBOJIFOLIMM.
Havansubie sTaner Ouonoruyeckoit ssomtonuu. I'unoreza PHK-mupa. IlepBoie

KJIICTKH U UX 3BOJIOLMA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pazputue xu3Hu Ha 3emiie 1o 3paMm U mnepuonam. Karapxeil. Apxeickas u
npoTepo3oiickass dpel. Ilanmeo3oiickas spa u e€ mepHOAbl: KEeMOpPHUICKHIA,
OPJIOBUKCKHM, CHJIYPUUCKWM, JIEBOHCKUH, KaMEHHOYTOJIbHBIM, MEPMCKUM.
Me3so30iicKkas 3pa U €€ IepUuoabl: TPHACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHozoiickass 2pa W €€ Tepuoapl: TMaJeOreHOBBIM, HEOTC€HOBBIN,
AHTPOIIOTEHOBBIN. XapaKTepUCTHKA KIMMaTa U TE€O0JOIMYECKHX ITPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTENBHOTO U )KUBOTHOTO MHUpa. ApoMopd o3kl
Yy pacTeHMi U KUBOTHBIX. IlosiBIEeHUE, pacuBeT ¥ BBIMUPAHUE IPYIIl KUBBIX

OpPTaHU3MOB
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Cucrema OpraHM4YecKOro MHUpa Kak oOTpakeHue »dBomonuu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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DBOJIIOLMS YeTIOBEeKa. AHTPOMOJIOrUs KaKk Hayka. PazBuTue mpeactaBiaeHUN O
MPOUCXOXKACHUN 4YeloBeKa. MeTonbl M3ydeHusi aHTpororeHeza. CxoacTBa u
pasnanuus YeloBeKa U )KMBOTHBIX. CHCTEMAaTHUYECKOEe MOJI0KEHHE YEI0BEKa.

JiBmxyue cuiiel ((pakropsl) anTponoreHesa. HacnencTBeHHas H3MEHUYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 XKWU3HH, W3TOTOBJICHUE OPYIUI

TpyZa, MBILJICHUE, PEYb

2.5

OCHOBHBIE CTagu U BCTBU 3BOJIIOIIMU YCJIOBCKA: aBCTPAJIOMMUTCKHU, YemoBek
yMenbid, YenoBek mnpsmoxoadmuii, YermoBek HeaHIepTadbCKui, YenoBek
pa3yMHbIid. Haxonku MCKOMaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHUS, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckue packl. OCHOBHBIE OOJBIITNE PAChl: €BpONEeONIHAs (eBpa3uiickas),
HEerpo-aBcTpajiougHass  (dKBaTOpHaibHas),  MOHTOJIOMIHAs  (@3MaTCKO-
amepuKkaHckas). UepTbl IPHUCIIOCOOTIEHHOCTH TPEACTaBUTEIEH YelIOBEYECKUX
pac K YCIOBHSIM CylIecTBOBaHUS. EnuHCTBO uenmoBeueckux pac. Kpuruka

pacuzma

OpraHu3Mbl 1 OKpyKarolias cpeaa

3.1

DKOJIOTHS Kak Hayka. 3aJaud U pas/ielibl SKOJIOTUU. METOoIbl SKOJOTUYECKUX
HcCleNoBaHUN.  DKoJIOTHYecKoe  MupoBo33penume. Cpeasl  oOuTaHUA

OpraHu3MoOB: BOJHAs, HA3CMHO-BO3JyIIIHAA, TIOUYBCHHASA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue (akropel. Kiaccudukanms skonoruyeckux  (pakropos:
abmoTnueckre, OMOTHYECKHE WM AHTPONOTeHHbIC. JleficTBHE HSKOJOrMYECKHX

(haKkTOpOB HA OPTAHU3MBI
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AOGuotnueckue (akTOpbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONMEPHOAH3M.
[IpucnocoOneHuss OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX (PaKTOpPOB.

buonornueckue puTMsl
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buotnueckue ¢axtopsl. Buasl 6MOTHYECKUX B3aUMOJCHCTBUNA: KOHKYPEHIIHS,
XMIIHUYECTBO, MApa3sUTU3M, MYTYyaJau3M, KOMMEHCAJIN3M (HaXJeOHUYECTBO,
KBAPTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaau3M. 3HaYeHHEe OUOTHYECKHX

B3aMMOJICHCTBUII 1715 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTecIn
NomyJjiauu: YUCJICHHOCTL, IJIOTHOCTH, POXIAACMOCTb, CMCPTHOCTbH, MPHUPOCT,

Murpanus. JJuHaMruKa YMCIEHHOCTH MOMYJISIIIUY U €€ peryJisius

COO6H_I€CTBa 1 3KOJOTHUYCCKUC CUCTEMBI




4.1

CoobmecTBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHOBAas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momMuHanTel. CBs3u B

OnoleHo3e

4.2

DKOJIOTHYECKHEe CHCTeMbl (9KocucTembl). [loHsTHE 00 »SKOcHcTeMe WU
ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M TOTOK SHEPIUU B
skocucteme. Tpodudeckue (MHUIIEBbIE) YPOBHU SKOCUCTEMBI. [IuIneBbIe enu u
cetu. OCHOBHBIE TIOKa3aTeNId JKOCHCTEMBbI: Ouomacca, MPOAYKIIHS.
DKOJOTHYECKHE MUPAMHUJIBI: TPOIYKIINH, YHCIEHHOCTH, Onomacchl. CBolcTBa

HKOCHUCTEM: YCTOMYMBOCTb, CAaMOpEryIsitusl, pazsutue. Cykueccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO UITH
IUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATpPO3KOCHUCTEMBI. YpO603KOCHCTEMBL.
Bbuonorunueckoe u X034HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopazHooOpasue kak ¢akTop YCTOMYMBOCTH d3KocucTeM. CoXxpaHeHHE

OMOJIOTNYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. ['panHuipi, coctaB M CTpyKTypa
ouocdepnl. XKuBoe BemectBo U ero ¢yHKun. OcodeHHOCTH Omocdepbl Kak
ro0aNbHOM 3KOCHCTEeMBl. J[MHAMHUYECKOe paBHOBECHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemiecTB U OMOTr€OXMMHYECKHE ITUKIIBI JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTtBo B Ouochepe 3emiin. AHTpOIOTEHHBIE U3MEHEHUs B Omocdepe.
['mobGanpHBIC YKOIOTHYECKUE TTPOOIIEMBI.
OcHOBa pAalMOHATIBHOTO YIPABJICHUS MNPHUPOIHBIMH pEeCcypcaMH H WX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyomios A.M. u ap.;
[Tox penakuueii [Taceunnka B.B. Akmmoneproe o6miecTBo «M3marenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np.;
[Ton penakuueit [laceunnka B.B. Axumonepnoe o61ectBo «31atenbeTBo
«IIpocBemienue»

AradonoBa, 1.b. buonorus.10 knacc: ba3oBbiii 1 yriyOJIeHHBIN YPOBHU:
yuebnuk /U.b. Aradonona, B.I. Cusornazos. M.: [Ipoda, 2020
Aradonosa, I.b. buonorus.11 knacc: ba3zoBslii u yriryOieHHBIN ypOBHU:

yuebnuk /U.b. Aradonona, B.1. Cusornazos. M.: [Ipoda, 2021

METOANYECKHNE MATEPHAJIBI JIJISA YUUTEJIA
bornanosa I'.JI. buonorus: 3aganus u ynpaxaenus. [Tocobue ajis mocTynarmmx

B By3bl. — M.: Bricmas nikona, 1991

buonorus: [Tocobue qis nmoctynaromux B By3sl / moa pea. H.IT. CoxonoBoii —

M.: Bricmasg mkouna, 1994

I'pun H., Crayt V., Teiinop . buonorus: B 3-x 1. / mozg pex. P. Conepa. — M.:



Mup, 1990

Kewmm I1., Apmc K. Beenenue B 6uonoruro. — M.: Mup, 1988. — 671 c.

MennukoB b.M. buonorus: dbopmsl u ypoBHU ku3HU: [Tocobue mist yu-csa. — M.

[Ipocsemenue, 1994

buonorus: TPCHHUPOBOYHLIC U TUITOBBIC OK3aMCHAIIMOHHBIC BAPHUAHTHI / nona pca.

B.C. Poxinosa. - MockBa: M3narensctBo "HanronanbHoe oOpazoBaHue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET

denepanbHBI HHCTUTYT MEAaroruueckux n3mepenuit http:// www.fipi.ru
Ennnoe conepskanue obpazoBanusi. BupTyanbHbie 1abopaTopHbie pabOTHI.
https://content.edsoo.ru/lab/

Most mikona. bubnmuoTexa METOIUYECKIX MaTepHaoB.
https://lib.myschool.edu.ru/market?filters=

SAKnacc https://www.yaklass.ru/

VYuu.py https://uchi.ru/






