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MNOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamMma mo OHWOJOTMM Ha YpPOBEHb CpEIHEro oOmero oOpa3oBaHUS JUIS
o0ywaromuxcsa 10-11-x kmaccop HOY «Ilepdekr-rumnasus» pa3paboTaHa B COOTBETCTBHHU C
TpeOOBaHUSIMU:

o @epaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MwuHOOpHaykn oT 17.05.2012 Ne 413 «O06 ytBepkaeHun (enepaibHOro
rocy/IapCTBEHHOI'O0 00pa30BaTeIbHOIO CTaHIapTa cpeaHero obiero odpazoBaHusm» (C
W3MEHEHUSIMH, BHECCHHBIMU TTPHKa30M MuHIpocBemeHus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yTBepkaeHuu ¢eaepaabHOi
00pa30BaTeNbHOM MPOrpaMMBbI CPETHEr0 O0IIEr0 00pa30BaHUsY;

e 1mpukaza MunnpocsemeHus or 09.10.2024 Ne 704 «O BHeceHMHM U3MEHEHUH B
HEKOTOpbIe TpuKa3bl MuHucTtepcTtBa TmpocBenieHuss Poccuiickon Dexnepanuy,
Kacatommecs: (eepasbHBIX 00pa30BaTENBHBIX MPOrpaMM HA4YaJIbHOTO — OOIIEro
0o0pa3oBaHMsl, OCHOBHOTO 00I1Ier0 00pa30oBaHUsl U CPEAHETO 00IIEro 00pa3oBaHUs»;

e mpuka3za MunmnpocBenieHuss ot 22.03.2021 Ne 115 «OO6 ytBepxkaenuun Ilopsika
OpraHM3alliii ¥ OCYIIECTBICHUS 00pa30BaTENIbHON AESITENbHOCTH 10 OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HaudyaIbHOTO
00111ero, OCHOBHOT'O O0IIIET0 U CPETHETO 0OIIEro 00pa3oBaHUs»;

o Konnenuuu npenogaBanus yueOHoro npeamera «buonorusy;

o KoHIenuuu 3K010ruueckoro oo0pa3oBanus B cucteMe oomiero oopa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-3MUIAEMUOJIOTHYECKUE TPeOOBAaHUS K OpraHU3alUsiIM
BOCIIUTaHUsI U OOy4YeHMs, OTAbIXa U O3JO0pPOBICHHUS JeTed U  MOJIOIEKM»,
YTBEPKACHHBIX TOCTAHOBJIIEHUEM TJIaBHOTO CAHUTApHOT0 Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHuueckne HOpPMAaTHBBI M TpeOOBaHUSA K 0OECIEUECHUIO
6e3onmacHOCTH U (M) Oe3BpenHOCTH A 4YenoBeKa (aKTOpPOB Cpelbl OOUTaHMS»,
YTBEPKACHHBIX TOCTAHOBJIIEHUEM TJIaBHOT'O CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e y4eGHOrO IUIAHA CPEJHEro OOIIEro obpa3oBaHMs, yTBEpKAeHHOro mpukazoM HOY
«Ilepdexr-rumuazus» ot 26.08.2025 Ne 108;

e (denepanbHOil paboueil mporpammsl 1o ydeOHomy mnpeamery «buonorus» 6a3oBoro
YPOBHSL.

PaGouas mnporpaMma OpHEHTHpPOBaHA Ha IIEJIEBbIE MPHOPUTETHI, CGHOPMYIMPOBAHHBIE B

(enepanbHoli paGouel mporpamMMe BOCIMTaHUS M B paboueil mporpamme Bocruranus JOY
«IlepdekT-rumuazus»

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY JUISl OMpEAeTICHUs
NOIXO0J0B K (opMHpOBaHHUIO cojepx aHus ydeOHoro mnpeamera «buomorus» cocraBuu:
koHuenryaiabHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COIEpKaHUS,
pe3ynbTaToB 00ydeHHs U TpeOOBAHUN K YPOBHIO MOATOTOBKH BBHIMMYCKHUKOB, MOJOXEHHS 00
o0IIMX IEMsIX ¥ MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmero obpaszoBanus B Poccuiickoit denepamnuu, a TakKe MOJT0KEHUS O crienuduke OMOIoTnu,
e 3HAUEHHWU B TO3HAHMM XUBOW MPHUPOABI U OOECNEYEHHU CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IMOJIOKECHHSIM, OIMPEIEICHBI OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.



[Iporpamma no Guosioruu JaéT MpencTaBiIeHrue O LEesIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIUTAHUS ¥ PA3BUTUS OOYyYarOIIMXCS CpeacTBaMu ydeOHOro mpenMera «buonorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue Io
pa3zeniaM U TeMaM, PEKOMEHIYEMYIO IOCJIEeOBATeIbHOCTh M3yUeHUsl yueOHOro marepuaina C
y4E€TOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TIOTUKH 00pa30BaTEILHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroIXCsl.

B mporpamMmme 1o OHONOTMM TakKe YYHUTHIBAIOTCS TPEOOBAHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEJIMETHBIM U MpPEeIMETHBIM pe3yJibTaTaM OO0y4YeHHs B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON 1E€ATEIbHOCTH/yUeOHBIX AEUCTBUI 00yUaroUuxcs 1Mo
OCBOCHHIO COJIEP)KaHHSI OMOJIOrMYECKOT0 00Pa30BaHMs.

B mporpamme mo Oumonoruu (10—11 kiaccel, 6a30BbIi ypOBEHB) PEaTU30BaH MPUHIIMIT
MPEEeMCTBEHHOCTH B UW3Y4YeHMHM Ouoyioruu, Onarojmapss 4eMy B HEW MpocMaTpuBaeTcs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PCHHUS, IICHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NpPEICTAaBICHUN O 37I0pOBOM 0OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydyeHHEM OOIEOMONIOTMYECKHX TEOpUid, a TaKkKe
3HAHUU O CTPOCHHH >KHUBBIX CHCTEM Pa3HOT0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TPOrpaMMe 1O OHOJIOTUM YJEIEHO BHHUMAaHHE HCIOJIB30BAHUIO MOIYYSHHBIX
3HAHWI B TIOBCETHEBHOM JKM3HU JIJISl PEIICHUS MPUKIIATHBIX 33134, B TOM YHCJIE: TPOMUIaAKTUKA
HACJICICTBEHHBIX ~ 3a00JieBaHUN  4YeNOoBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEJACHHS B OKPYXKAIoIIe MPUPOAHOI cpele,
aHAJIM3a BIMSIHUS XO3SHCTBEHHOW JIEATEIHPHOCTH YEJIOBEKAa Ha COCTOSHUE NPHPOJIHBIX U
UCKYCCTBCHHBIX DKOCHCTEM. YCWICHHE BHUMAHHS K MPUKIAJIHONH HAIMPABICHHOCTH Y4eOHOTO
npeaMera «bruONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIeYeHUs YCIOBHUM IS pelIeHUs
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/Irnoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aTalTHPOBATHCS K H3MEHEHHSAM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obOecrieunBaeT (QopMUpOBaHHE y OOydYAIOMIMXCS TPEACTABICHUNM O HAay4YHOH KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O KUBOW MPUPOJIE, €€ OTIIMIUTEIIBHBIX PU3HAKAX — YPOBHEBOK
OpTaHW3aIlMl W DBOJIONHH, CO3MaéT YCIOBHS JUIS: IO3HAHUS 3aKOHOB JKUBOH IMPHUPOJIHI,
dbopmupoBanusa (GyHKIIMOHATHHOW TPaAaMOTHOCTH, HAaBBIKOB 370POBOTO M Oe30macHOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33J71a4 CPEAHETO OOIIEero o0pa3oBaHus, CONMAIM3AIMK oOydJarommxcs. M3yuenue
6uosorun obecrnieunBaeT YCIIOBUS TUIS dbopMupoBaHUs WHTEIJIEKTYalbHBIX,
KOMMYHHKAITMOHHBIX U HH(POPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpBI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSAMU W3 JIPYTUX YYeOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3NKH, XUMHUH U Teorpaduu. HazBaHHBIC MTOIOXKEHUS O MPEAHA3HAYCHUH YIeOHOTO
npenMera «buonorus» cocraBUIM OCHOBY Uil ONpENENCHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TTPEJICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.

Ot60p conepkanusi yaeOHOTO npeameTa «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTypOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs: JOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC TSI (POPMUPOBAHUS OOIIEH KYJIbTYpHI, ONMPEACISIONINe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU W MPAKTHUECKOU aesTenbHOCTH. Oco00e MECTO B 9TOHM cHCTEeMe 3HAHUU



3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
NpPEJCTAaBICHUNA O COBPEMEHHON ECTeCTBEHHO-HAYYHOM KapTHHE MHpPa W HEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOMIMX I'yMaHU3alUU OHOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TIPUPOABI, O €€ YPOBHEBOM OpraHM3alMHd W 3BOJIOUUHM. B COOTBETCTBUMH C 3TUM B
CTPYKType ydeOHOro mpenmera «buosorus» BbIIENEHBI CIEAyIOIINE COIEpKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosoruyeckas cuctema», «Cuctema U MHOroo0pasue OpraHMuecKoro Mupay,
«OBOITIONHSI )KUBOH MPUPOABD, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Llens w3ywyenuss ydeOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE — OBIIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHUI UCIONb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JCHCTBHI B
OTHONICHUH O0BEKTOB )KMBOW IIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTmwkenne nenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypoBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1ayu:

OCBOEHHE OOyYaroIIUMHUCS CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpPaBUJIAX, CIY)KalIMX OCHOBOH s (HhOPMUPOBAHHS
NPEICTAaBICHUN O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJax HAy4YyHOTrO ITO3HAHHWSA,
CTPOCHUH, MHOTOOOpa3MH U OCOOEHHOCTSX MKHBBIX CHCTEM pPa3HOTO YpPOBHS OpTraHU3allNU,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHHIX B OMOJIOTUH;

dopmupoBaHre y OOYyYarOIIUXCS IMO3HABATEIBHBIX, MHTEIICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH B Tpollecce aHali3a JaHHBIX O IyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IIISAOB,
UeH U MOIXO0I0B K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBIIEHHE Yy O0OydJaromuxcsi oOIe KynbTyphl, (DYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO MHpA KUBOW MPUPOJLI HA
OCHOBaHWH 3HAHWH ¥ ONBITA, MOJTYUYCHHBIX IPU H3yUYESHUU OHOJIOTHH;

dbopMupoBaHHe Yy OOYYarOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUM B TMPAKTUYECKOW MAESITETbHOCTH YeJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOT U

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM KHBOW TPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUIEHHUS K HEel, COOMIOIEHUs] ITUYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAHWE [EHHOCTH OMOJOTHYECKUX 3HAHWH JUIS MOBBINICHUS YPOBHS JKOJOTHYECKON
KyJbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MHUPOBO33PCHHS,

MpPUMEHEHUE MPUOOPETEHHBIX 3HAHWU U YMEHUH B TOBCEJIHEBHON JXU3HU TS OIEHKH
MOCJEACTBUM CBOEH JEATENILHOCTH I0 OTHOIIEHUIO K OKpYXKaloLel cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obuiero oopasoBanus «buonorus», nzydaemas Ha 0a30BOM YpOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBeHHO-HAYUYHBIE IPEAMETHIY.

st m3ydenus: 6uojaoruyd Ha 6a30BOM YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yac B Hezenio), B 11 kmacce — 68 gacoB (2 yac B HEEIIO)



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKaMu, (QuiIocodueid, 3TUKOW, 3CTeTUKOH W TpaBoM. Ponbs Ouosoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTo1p1 TO3HAHMS KUBOM MPUPOIbI (HAOII0OJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmu1e! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBD.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTHYECKHX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbI,  OPraHU3MEHHbIN,  MOMYJALHMOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTreo1IeHOTHUECKUI ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpraHU3alUy KHUBOMH
MPUPOIBD».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUN ~ CcOCTaB  KJIETKM.  XHMHUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnmbIe
U 3aMEHHMMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBON
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epmeHThl — OHojoruyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHBHBIN IEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJIMKOTeH, Ieiunono3a). buonornueckue QyHKIuM
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTI€BOJOB, OEIKOB W JUMHAOB Kak
MCTOYHUKOB DHEPIUH.



Hykneunosbie kucnotel: JIHK u PHK. Hykneotnasl — MOHOMEPBI HYKIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS UAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OO1ie mpu3HaKy KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE DyKapUOTHUCCKOM KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbpmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, /[x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumel u cxembl: «llepuomudeckass Tabmua XUMHUYECKHUX JJIEMEHTOB», «CTpoeHmue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOSHUE siApa KIETKI», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHWH, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U UX OMHCAHHEY.

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tunber oOMena BerecTB: aBTOTpOGHBIN U reTepoTpodHsbii. Poms depmenToB B 00MeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakium ¢dorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTalbl JHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. [ eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitus Bupyco (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHOepUIINTa YeTOBEeKa

(BUY) - Bo30oymurens CIIMJla. OOparHas TpaHCKpWIIIHS, pEeBepTaza W HWHTETpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«JHepreTnueckuit oomen», «Xmnopormiact», «Dorocunres», «Ctpoenne JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MojieTb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaausAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHHsSI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAHHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KUBOTHBIX. [lo0oBBIE Kene3bl:
CeMEHHUKHU U suuHuKH. OOpa3oBaHHWE M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30u,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPHI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOIHOE OIUIOOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOoe pa3MHOXKEHUE pacTeHUi», «JlelieHne KieTku
OaxTtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHe XpoMocoMbD», «KIeTOUHBINH UKD,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

OO6opynoBaHMe: MUKPOCKON, MHKporpenaparbl «CrepMaro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka miekonutaromero», «KapuokuHes B KJI€TKax KOpEIIKa JyKa», MarHUTHas
MoJIeNb-anInKanms «/Jlenenue knetku», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopnas pabota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reneruku. Mcrtopus pasButrus reHetuku. Ponbs nuronorun u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TMOpHI0JIOTMYECKUHM, LHUTOT€HEeTHYECKUH, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equHo00pa3us THOPUIOB MepBoro nokosieHus. [Ipasumo
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKUEe OCHOBBI IUTHOPHUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEe CKpEllMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CuerulenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cliernieHns TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHJIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAceACTBEHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW U3MEHYMBOCTH.

HacnencTBenHas, iy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalliOHHAs
u3MeH4nBOCTh. Krnaccu¢ukaiuss MyTaluii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbIE. YacTtoTa



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHM, MOJEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HACJIEJACTBEHHOW  IPelpacrlojoKEeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIBTUPOBAHME. 3HAYEHHE MEAMIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE M €r0 UTOTeHETHYeCKas OCHOBaY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uToMOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIJIEHHOIO C IOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalioHHas
M3MEHYUBOCTDY.

O6opynoBanue: Mojaenu-anmiukainuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabota Ne 7. «AnHamu3 wmyranuid y JApo3oduIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa M Ipolecc. 3apoKICHUE CENEKIMU U goMecTukanusa. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, IOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. bIU3KOpOICTBEHHOE CKpEIIMBaHHE — MHOPHUIMHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
NcKyCCTBEHHBI MYyTareHe3 M IMOJYyYEHHUE IOJUILIOUI0B. J[OCTHIKEHUS CENEKLMU PaCTCHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXEHHUE pacTeHui. KiioHupoBaHuEe BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxembl: Kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Knetounslie KylabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeuss «OCHOBHBIE METOJBI U JIOCTHIKEHUSI CENEKUIWU PAacTeHU U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHSI JBOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMOJI0rHH. BiMsiHue 3BOMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HAyK.

CBuzerenbcrBa dBomonuu. [laneoHTosOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTonucH, nepexoansie popMel. buoreorpaduueckne: cxoacTso
U paznnume GayH U Giiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIuyus 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMsS JapBHHU3MA.
JIBIKymime CHibl SBOJIOUMH BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas W3MEHYMBOCTb, OOpbOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lomynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxyume cunbl ((akTopbl) 3BOJIOLMK BHIOB B Ipupoje. MyTalMOHHBIN Ipolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauus u
MUTpaLus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonud. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bojtonun. [IpumMeps! npucrnocoOaeHui
y opranu3mMoB. ApoMop(}03bl U HIMOAATITAIIH.

Bun u BupmooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmupr u  cxembl: «Pa3BuTue oOpraHuueckoro Mupa Ha 3emiey, «3apoJbliin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHUYHUBOCTbY, «ApomMop(ho3bD»,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomrorun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPAaCKH, HA0Op IUIOAOB U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOeKIUs «QDPOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpakTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTEPa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TPEJCTaBICHUS O 3apOXKACHUU >KU3HU. HaydHble runore3sl BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKON 3BoJtonnK. HavanbHble Tansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
sBoNMOLMA. PDOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaM U nepuoaaMm. Karapxeill. Apxeiickas u
npoTepo3oiickast dpel. [lanmeo3oiickas spa u €€ TEpUONbl: KEMOPHHCKHUMA, OpPIOBUKCKHUM,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIOTHYeCKuX MpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOIMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOIOJOTUSl Kak Hayka. Pa3BuThe mpencTaBieHUd O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorese3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cuinbl  (pakTopel) aHTpormorene3a. HacnencTBeHHass HW3MEHUHMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UYenoBek npsmoxonamuii, YenoBek HeanaepTaibckui, YenoBek pasymubii. Haxonku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIeOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3uaTrcko-amMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer 1 cxembl: «Bo3nukHOBeHNe COTHEYHON CHUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTUYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CIECNKH WM U300paKeHHs] KaMEHHBIX OpyIui
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKIHs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTiueckast padota Ne 1. «M3yueHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUIEKLIHASX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3elibl dKOJOTHH. METOJbl HKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Oxonoruueckue (akropsl. Kimaccudukamus skogorudecknx (GakToOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTCHHBIE. J[efCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTAHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Buabpl OMOTHYECKMX  B3aUMOJEWCTBHUN:  KOHKYPEHIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapAKTEPUCTHKUA MOmyssiuid. OCHOBHBIE TOKAa3aTeNyd TOMYJISIIUH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJICHHOCTHU MOMYJIALNU U €€ PEeTyIIsIusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupoaubie 3081 3emuny, «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«®oronepuonuzmy, «llomymsiuny, «3aKOHOMEPHOCTH pOCTa YHUCJICHHOCTH MOIMYJISIUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4ecCKHUe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
QOyHKIMOHAJIBHBIE KOMIIOHEHTBI JKOCUCTEMBI: IMPOMYLEHTBI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemiecTB W MOTOK JHEPrHM B JKOCHCTeMe. Tpodudueckue (NUIIECBBIE) YPOBHHU
skocucteMbl. [lumeBsie 1enu u cetu. OCHOBHBIE TIOKAa3aTelid SKOCHCTEMBbI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUPAMUABL: TMPOMYKIUHU, YUCICHHOCTH, Ouomaccel. CBoOHCTBa
3KOCHUCTEM: YCTOMUYHMBOCTb, CAMOPErysiius, pazputre. CyKueccusl.

IIpupogHbple  AKOCUCTEMBL. DKOCHCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOrO  WJIH
IINPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  IKOCHCTEMBI.  ATPOIKOCHUCTEMEI.  YpOOdKOocHCTeMBI. buomornmyeckoe u
XO035HICTBEHHOE 3HaYEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobOpasne kak QakTop ycroitumBoctH d3KocucTeM. CoxpaHeHHE OHOIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Gumocdepe. I'panunsl, coctaB u crpykrypa Ouocdepsl. JKusoe
BeniecTBO U ero (QyHkiuu. OcoOeHHOCTH OHochepbl Kak TJI00aNbHOM 3KocHUCTeMbl. J[MHaAMUYeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOr€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouochepbl. OCHOBHBIE OMOMBI CYIIIH.,

YenopeuecTBO B Ouochepe 3emiin. AHTPOIOTCHHbIE H3MEHEHUs B Ouocdepe. [odanbHbIC
3KOJIOTMYECKUE TTPOOIEMBI.

CocymiecTBoBaHHe NPHPOIsI M 4YenoBedecTBa. CoxpaHeHHe OMOPa3HOOOpa3Ws Kak OCHOBA
ycroiunBocT Onocdepbl. OCHOBa palMOHAIBHOTO YIPABICHUS TMPHPOIAHBIMH pecypcaMd U HUX
ucnosabs3oBanue. JlocTimkeHns: OMOIOTHH U OXpaHa MPHUPOJIBL.

JdemoHcTpanuu:
Iloptpetsr: A. JIx. Tencnnu, B. H. Cykaués, B. . Bepraackwuii.
Tabmumsr n cxemsl: «llumessie nenm», «buoneHo3: cocrtaB u CcTpykTypay, «llpupomgHsie

coobmiectBay, «llemn muTtaHusy, «OKoNorHUecKas nupamuiay, «buocdepa u yenmosek», «IKocUcTeMa
IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro yeca», «buormeHo3 Bomoéma», «ArporeHos»,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JIEHCTBHS Ha MPUPOAY», «BakHeWIne HCTOYHUKH 3arpsi3HEHHUS
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIasi cocrapistomas onochepb», «DakTopsl Jerpajaiui
nouB», «[lapHUKOBBIH dPPekT», «DaKkTophl PaJMOAKTUBHOTO 3arpsisHeHHs Ouochepbl», «Oo0mas
CTpyKTypa Ounocdeps», «Pacnpoctpanenue xusHu B Ouochepe», «O30HOBBIH 3KpaH Onocheps,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopor azora B mpupoe».

ObopynoBanue: Mojenp-ammumkanus «TunuuHbsle OHONEHO3BD»Y, TepOapuili «PacturenbHble
coobmiectBay, komnekuuu «buonenos», «Bpemutenn BakHEHIINX CEIBCKOXO3SHCTBEHHBIX KYIBTYDPY,
repbapuy M KOJUISKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAILINE K Pa3sHBIM DKOJOTMYECKUM TpyIIaM
onHoro Buzaa, Kpacnas xuura Poccuiickoit denepannn, n300pakeHus] OXpaHIEMBbIX BHUIOB PACTCHUH U
JKUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4aroIMMHUCS IPOrpaMM CpeHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buoiorusay BbIJICJICHBI
CJIEIYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAaHWs, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTD LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuaOCTHBIC PE3YJIbTAaThl OCBOCHUA IMPEAMCETA «bnonorus JOCTUTI'aOTCA B C€AUHCTBC
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMU B
o011ecTBe MpaBWIAMH W HOpPMaMHU TOBEICHHUS U CIIOCOOCTBYIOT IIpoOIlecCaM CaMOIIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHUIO, B3aUMHOIO
YBOXEHHs, OEpPEeKHOTO  OTHOIIEHHWS K  KyJIbTypHOMY  HAaCIeIUI0 H  TPAAMUIIHIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JImaaOCTHBIC PE3YIbTATBl OCBOCHUS yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE p€ain3alliid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM UHCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOyYarOmIeToCss KaK aKTHUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX ITIPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJIOTHYECKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOT'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU yOEKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX U HCCJIENIOBATENBCKUX 3aJlay, YBAXKUTEIBHOTO OTHONICHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOIBL,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEWHOMN KMU3HU B COOTBETCTBUM C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3JACHCTBUS AKUBON PUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U pealn3als 3JOpOBOro U 0e30MacHOro o0pasa KU3HM (30pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHYECKOMY 370POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM cepam MpodeccnoHalIbHON AEsITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCEU
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX PEIICHUS;

CIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANpPaBICHHBIX HA COXPAHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPY>KAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
NEHCTBUI U IPeIOTBpAILATh UX;

HaJU4Me PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, JKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAEITeTbHOCTH YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW TMPAKTUKHW, OCHOBAHHOTO Ha JAHaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEXIy JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUsI 00 OKPYKaroIIeM
MHpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUS PUPOTHOTO PAaBHOBECHS,

yOSXKAEHHOCTh B 3HAYUMOCTH OUOJIOTMH AJII COBPEMEHHOW IMBHIIM3AIMN: OOECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTEH BBIXOJIA U3 TII00aTbHBIX
AKOJIOTHYECKUX MPOoOIIeM B obecrieueHus nepexoaa K YCTOWIMBOMY Pa3BUTHIO, PAIlHOHAITBHOMY
HCIIOJIE30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KYJbTYpPbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a WU OOBSICHEHHS SBICHUUN
OKPY’)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJIIOUYEHUsI Ha OCHOBE HAyuyHbIX (DAaKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMs ydeOHOro mnpeamera «buojorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYalOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenr(uKy METOZ0B MO3HAHMS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAIbHbIC
yueOHble JeiCcTBUS (1103HAaBAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJATUBHBIE), 00eCIEeUHUBAIOIINE
¢dopmupoBaHre (YHKIIMOHAIBFHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaroImuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUSIMHU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POpMYIMpOBaTh U aKTyaJlM3UpOBaTh MNpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KiIacCU(PHUKAIMM, OOOOIIEHMs), pPacCKpbIBaThb CMBICHT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHATHSIMH);

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN O0OBsCHEHHS (AKTOB U SIBICHUM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCYKIEHUS (MHIyKTUBHBIC, JEIyKTUBHbIE, IO AaHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TakKKe MPOTHBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX pEAIbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TEHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(bopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNOTe3y €€ pelleHus, HaXOAWUTb AapryMEeHThl Ul JIOKa3aTeIbCTBA CBOMX YTBEpPXKIACHUM,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTMUYECKUX CIIOBApsX M CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOoChl M TNPUMEHATh pa3IMYHbIE METO/Abl NpPH TOUCKE M OoTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMaNbHYIO (OpMYy NpEACTaBICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4YeCKUe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) obuenue:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/ICHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpeUlaraéMoi 3aJayd, YYHUTHIBAaTb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JICHCTBUH ¢ yué€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeHcTBUS MO €€ NOCTM)KEHHUIO: COCTaBJATh IJIaH JEHCTBUH, pacHpenessiTh polu ¢ y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIEHUS NpoOJieM M HUX pelIeHHs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPENOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO MIMPOKON IPYAULIUN B Pa3HBIX 00JACTSIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH MMO3HABATENBHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEeHCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduueckue s yaeOHoro npenmera «buonorus HaydHbIC 3HAHHS, YMEHUS H
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 1O IMOJyYSCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMme NpeaMETHbIE PE3YJIbTaThl IPEICTABIEHBI 110 TOAAM 00YUYEHHUS.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE u3jaraTb OMOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaswiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacteHuil H. U.
BasuioBa), onpeaensTh rpaHULBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€]1aTh BEIBOJBI HA OCHOBAHUU IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BELIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOr0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJIy4YEeHHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IMPOLECCOB U
SIBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LIE€IbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHue HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUe, CIEIUIEHHOE HACEeI0BaHUE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO CKpEIIMBaHUs
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHUYECKH OILICHUBAThb U HHTEPIPETHUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCBMEHHBIE M YCTHBIE COOOIICHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W POJU OHOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh CO/Iep)KaHNe OMOJIOTHUECKUX TEPMUHOB U TIOHATHI: BHI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHME, SKOJIOTHYECKHE (DAKTOPHI, DSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyeckas nupaMua, buoreoueHos, ouocgepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUMHAMHU, OOBSICHEHHWE TOMYYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHUH MOJTYUYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUSI B OKpYXarolllell NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMaX (I[eTIN MMUTaHNUA);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEpPKaHMS, BKJIIOYAIONIYIO0 ICEBJOHAYYHBIE 3HAHMS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

yMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOIICHHMs, 0000mIas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (ungposbie)
Ne i/m Konrpoabnbie | IIpakTuyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Bubmmorexa ®I'MC «Most mkoma»
1 buosorus kak Hayka 5 1 ~ lesson.academy-
content.myschool.edu.ru/06/10
Tpenaxep «O0IaK0 3HAHHUIT».

5 JKuBble CUCTEMBI U X OpraHu3aIus 7 5 Buonorus. 10 kmace, 000
XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU «Duzukon JIad»

. DIEKTPOHHBINA 00pa30BaTEIbHBII
Knerounpiit yposeHs pecypc «JlomalHue 3agaHusl.

3 JKuzHenesaTeabHOCTh KIETKH 37 2 17 Cpeztee o61ee 06pasoBaHHe.
PazmHoOXeHME 1 HHIMBUYaAIBHOE Pa3BUTHE Buonorus», 10-11 kmacc, AO
OpPraHu3MOB «M3natensctBo "lIpocremnienne"»

bubaroreka ®TUC «Mos mkoaa»

4 OCHOBBI reHeTHKH. HacieacTBeHHOCTh 1 10 5 — lesson.academy-
M3MCEHYHUBOCTH OPraHU3MOB content.myschool.edu.ru/06/10

5 Ceneknust opranu3mMoB. OCHOBBI 7 1 4 bubmnorexa [IOK
OMOTEXHOJIOTHHI https://m.edso00.ru/7f41¢c292

6 PeszepBHoe Bpems 2 1

OBIIEE KOJIMYECTBO YACOB I10 68 4 30

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (ungposbie)
Ne i/m Konrpoabsnsie | IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Bubmmorexa ®I'MC «Most mkoma»
— lesson.academy-

1 DBOJOLMOHHAS OUOIOTHS 10 2 ¥
content.myschool.edu.ru/06/11
bubmmorexa ®I'MC «Most mikoma»

5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 7 5 _ lesson.academy-

3emiie. AHTpOIOTreHes3 6 content.myschool.edu.ru/06/11
Tpenaxep «O0mako 3HaHUIT».
3 DKOCHCTEeMHBIN ypoBeHb. OpraHu3Mbl U 26 5 6 Buonorus. 11 knace, 000
OKpy»Karomias cpeaa «Du3ukoH Jlab»
DJeKTpOHHBIH 00pa30BaTeNIbHBIN
pecype «Jlomamnue 3aganus. CpenHee
4 BI/IOC(I)epHLII/I YPOBCHB-COO6meCTBa u 13 1 o0riee oOpazoBanue. buonorus», 10—
OKOJIOTHYECKHE CUCTEMBbI 11 xiacc, AO «HM3garenscTBO
"IIpocsemenue"»
5 PeszepBHoe Bpemst 6 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 13

I[TPOTPAMME




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero odpasoBanusi

ChopMHUpOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHbI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHOM TPAMOTHOCTH 4YeNIOBEKa JUISl peIleHus

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMeOcTa3 (camMOperyJsius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIHs),

HACJICACTBEHHOCTb, U3MCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHe TEOPUM (KJIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MHPOUCXOXKJIEHUS KyJIbTYPHBIX
pactennii H.J. BaBunosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

KHUBBIM CUCTCMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHOJOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHm3aus W TMPOBEICHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKGHHWE  TUINOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TOMYyUYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TCOPHUH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

1

2

3

4

5

yMeHI/Ie BBIJACIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OOHOKJICTOYHBIX nu MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOILIECCOB OOMEHAa  BEINECTB U
MpeBpallleHUs] 3HEPruu B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO |
JHEPreTHYeckoro  oOMEHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OILTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHIAMBHIYAIbHOTO  Pa3BHUTHSA

OopraHusma (OHTOI'€HE3)




VYMmenune MMPUMCHATH MOJIYYCHHBIC 3HAaHUA JJISL 06'LSICH6HI/IH
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOAHON  CpEAE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMUM U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCIINICHHOC HACJICOAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHMBATh U HMHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast 6MOIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe W POJM OHOJIOTMH B CUCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQ/Ie POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B Ppa3BUTHE
O6uosiornu; (PyHKIMOHAIBLHOW TPaMOTHOCTH 4YeNlOBeKa ISl PEIICHHS

JKHU3HCHHBIX 3aJ1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTUYECKUX TEPMHHOB U

TIOHSATUN: BHJI, TOIYJAIUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHIIBI




(paxtopsr) IBOJIIOLINN, MPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBHI,  PEOYyLEHThl,  I[eNd  IHUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOpus  HBOJIOLMU), 3aKOHBl H
3aKOoHOMEpHOCTH (3apojsbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJaMU HAYYHOTO TIO3HAHHMS B OHUOJIOTHH
(Habmro/IeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEIyEMbIMU BEIIMYMHAMHU, OOBSICHEHUE TMOJYYCHHBIX PEe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTrMYECKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  pPEOyLIEHTOB,  OWOTEOIIEHO30B U  IKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTA BEILECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsCHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, IJI IIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B IIENSAX oOecrieueHus 6€301MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAWOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

YMeHue pemaTh 3JI€MEHTapHbIe OMOJOTMYECKHE 3a7aud, COCTABISATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TMPAKTUYECKue paboThl,
coOmonarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HAUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu

IMPOBEPSAEMBIE 3JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepKAHUSA

1

buonorus xak HaykKa

11

1.2

2.1

buomoruss — Hayka o wuBOM mpupone. Pomp Ouonmormu B (HopMUpOBaHHUU
COBPEMEHHOW Hay4yHOH KapTHHBI MUpa. CucTeMa OMOJI0rMYecKUX HayK

Mertoabl MO3HaHMS KUBOW HPUPOABI (HAOJIIOJEHUE, SKCIIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccupukalnus, MOJCIUPOBAaHUE, CTaTUCTHYECKas oO0paboTka
JTAaHHBIX )

JKuBnIe ccTeMBI U X opraHusanusa

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT u3yudeHus Ouosoruu. CoiicTBa

OMOoCHCTEM U UX pazHooOpas3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIN,

OpraHU3MEHHBIN, MOMYJIALNOHHO-BUOBON, S3KOCUCTEMHBIN, OMOChepHbI

XHWMHYECKUH COCTAB M CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHUKpOdJIeMEHTHl. Bonxa wu mMuHepanbHble BemecrBa. @OyHKIUMM BOABI U

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI{I[Cp)KaHI/IC OCMOTHYECKOro OanaHca

benku. CoctaB u cTpoeHHe OETKOB. AMHHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHuMble W 3aMEHUMbBIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPpOBHH CTPYKTYpBI OEIKOBOI MOJIEKYJNBI (IepBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonormueckue
(byHKIMN OEJIKOB.

®depmeHTHl — OuoJoruueckue kKatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Butamunabl. OTangus

(epMEHTOB OT HEOPTraHMYECKMX KaTaTN3aTOPOB




3.3

VYrneBoapl: MOHOCaxapuabl (TIIOKO3a, pudo3a U ae30Kcuprbo03a), nucaxapuibl
(caxaposa, JaKkTo3a) M TMOJMcaxapuibsl (Kpaxmall, TJIUKOIEH, LEJUII0I03a).
buonorudeckne (hyHKIIUN YTIICBOIOB.

Jlununapl:  TPULIMIEPUABI,  CcTepouabl,  Qochonumuasl.  ['HAPOPUIBHO-
ruapodoOHbIe CcBoOMcTBa. buonormueckue ¢yHkuuu Jmnuao. CpaBHEHUE

YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnotsl: [JHK n PHK. Hykneoruasl — MOHOMEpBI HYKJIE€MHOBBIX
kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHHe U QyHKIUU

3.5

3.6

3.7

3.8

3.9

3.10

]_II/ITOJ'IOFI/ISI — HAyKa O KJICTKC. Knerounas TCOPHUA. MeTtob1 N3YUCHUS KIICTOK

Kierka kak OCJI0CTHaA XKHUBasg CHCTCMaA. O6H_[I/Ie MMPU3HAKHN KIICTOK: 3aMKHYTAas1
Hapy’KHasd MeM6paHa, MOJICKYJIbI I[HK KaK TE€HETHYECKUM arIrapar, CucTreéMa

cuHTe3a OeKa

Tumnsl kieTOK: syKapuoTHyeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil  kinerku. Kierounas crenka Oakrtepuil.  CrpoeHue
9YKapUOTUYECKOM KieTKH. OCHOBHBIE OTJIMYMS PACTUTENbHOW, >KUBOTHOH H

rpUOHON KIIETKH

IloBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAas CTEHKA, TIUKOKAIMKC, HX
¢ynkuun. [1nasmarudeckas MemOpaHa, e€ cBoiicTBa U pyHkimu. L{utonnasma u eé
opraHouipl. OTHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHIOIJIa3MaTHYeCcKasl CETh
(BIIC), ammapar T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJAPUH, IUIACTUABL IIpoMcxoxkaceHWe MHUTOXOHAPUM M IUIacTUA. Bumsl
wiactu. HememOpaHHbIE OpraHoOMIbl KIETKH: pUOOCOMBI, KJIETOUHBIA LIEHTP,

PECHUYKH, KTYTHUKH. CDYHKHI/II/I OpPraHona0B KJICTKH. Bxirouenus

Snpo — perynaTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpoMaTuH, AJPLIINIKO. XpOMOCOMI)I

TpaHCcnopT BENIECTB B KIIETKE

)KI/ISHG)I@SITGJ'II)HOCTB KJIETKHN

4.1

4.2

OO6meH BeliecTB, WIM MeTa0OIU3M. ACCHUMWIIAIUS (TUIACTUYECKUI OOMEH) H
TUCCUMIIIALUS (SHEPreTUYecKHii oOMeH) — JB€ CTOPOHBI €IMHOrO Ipolecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

®dorocunTte3. CBeToBas U TeMHOBasi ¢daszbl porocuHTes3a. Peaknuu GpoTocuHTE3A.
OddextuBHOCTH (PoTOCHMHTE3a. 3HaYeHWE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIIICHHS €ro
IIPONAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a s




4.3

SKU3HU Ha 3eMiie

DHepreTH4YecKuii oOMEH B KJETKe. PaciieruieHne BeIeCTB, BBIJICICHUE H
AKKyMYJIIPDOBAaHHE OJHEPrUM B KIETKE. OTambl JHEPreTHYEeCKOro oOMeHa.
['muxonus. bpoxkenne u ero Buabl. KuciopomHoe okuclieHHE, WM KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTrETUIECKOTO 0OMEHA

4.4

Peakiun marpuuHoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzamms
TFeHETUYECKON HHpOpMaMK B KJIETKe. | €HeTHMYeCKHil KOJ M ero CBOWCTBA.
Tpanckpunuus — marpuunbslii cunte3 PHK. Tpancnsmus — 6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Posb pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OCOOEHHOCTH CTPOCHHUS U JKU3HEIEATEILHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KMBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BHUY) — Bo3dyaurens CII/]a.

[MpodunakTrka pacmpocTpaHeHHUS BUPYCHBIX 3a00ICBAHHIA

PasMHOkXEeHME M MHAMBUYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

5.2

KreTounsnii UK, WIM KU3HEHHBIM IWKI KieTku. HMHTepdaza u MuTO3.
[Ipoueccel, nporekaromue B nHTepdaze. Permkanus — peakuuss MaTpUUHOTO
cureza JIHK. Crpoenue xpomocoMmM. XpoMOCOMHBIM HabOp — KapHOTHII.
JIUMIIONAHBIE W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUBI.
[uTomornyeckue OCHOBBI Pa3MHOXKEHHS U WHJIMBUIYAJIBbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — wmuto3. Craaumm murosza. Ilpoueccel, mpoucxonsduiye Ha

Pa3HBIX CTaAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a

@®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buiel Gecronoro
pPa3MHOXXEHHUA: JI€JICHHE HaJABOE€, IIOYKOBAaHWUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. UckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC IJIA CCICKINN

5.3

5.4

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYUSA OT OECIOIOrO.
Meiio3. Cragun wmeiio3a. [lpouecchl, mpoucxonadiue Ha CTaaAusIX MeHo3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEHNE MEN03a

I'ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBBIE
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " pa3BUTHEC IOJOBBIX KJIIETOK —
raMmer (CrepMaro3ouj, SUleKIeTKka) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHMS SIMLEKIETOK U criepMaTo3on0B. Omnonorsopenue. [laprenorenes

5.5

NunuBuayanpbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHANTBHOE  Pa3BUTHE

(aMOpuorenes). Jransl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:




npoOieHue, racTpyisiuus, opraHoreres. I[locramOpuonansHOe pa3BuThe. THUIBI
NOCTAMOPHOHAIFHOTO Pa3BUTHSA: MPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHbBIE
YpOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O paCTEHUS: CTPOEHUE CEMEHU,

CTaluu pa3BUTUSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3apaun reHeTuku. VMcropust pa3BUTUS TEHETUKU. BKiIax poCCUMCKUX
U 3apyOexHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeTonpl TI'eHETUKU
(rubpu10JI0rNYEeCKUi, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHoBHbIE TeHETHYECKHE NMOHATUA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yEeMas B

CcXeMax CKpelIrBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJEIOBaHUs TPHU3HAKOB, yCTaHOBiIEHHBIE [. Menaenem.
MoHOTHOpPUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokoneHusi. [lpaBuio ngoMuHHpOBaHMs. 3aKOH pacCIICIJICHHS MPU3HAKOB.
I'unote3a ynctoThl ramert. [1oHOE U HETOJIHOE JOMUHHPOBAHUE.

JluruOpuHoe CKpelMBaHue. 3aKOH HE3aBHCHMOTO HACIICIOBAHUS IPHU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JIMTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEe
cKkpemuBaHue. lcmonp3oBaHWME — aHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUIA

OIIPEACIICHUS I'CHOTUIIA ocobu

CuernnieHHOe HacnefoBaHue mpu3HakoB. Pabota T. Moprana mo cuerjieHHOMY
HacleIoBaHWIO TreHoB. Hapymienwe creruieHHs TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONpPENENEHHE Moa. AyTOCOMBI M IIOJIOBBIE
xpomocoMmbl. ['oMoramerHble M reTeporameTHble opraHu3Mmbl. HacnepoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

6.5

N3menunBocTh. BUIOBI M3MEeHUMBOCTH: HEHACHIEICTBEHHAs M HacCIeICTBEHHAas.
Ponme  cpenpl B HEHACIENCTBEHHOW  W3MEHUMBOCTH.  XapaKTEpPHUCTUKA
MOAU(DHUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag W BapHallMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoigndyecTBeHHble M KaueCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHOW H3MEHUYUBOCTH

HacnencrBennasi, wiM TeHOTUIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHASA
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHas W3MEH4MBOCTh. Kiaccupukamus MyTaiui:
TEHHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYKMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBoctu H. 1.

BasunoBa




6.6

I'eneTnka uenmoBeka. KapI/IOTI/IH yejioBeka. (OCHOBHBIE METOAbI TCHCTHKU
4eJI0BEKa: reHeaIOTHYeCKHI, OJIM3HEIOBBI, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKUN, MOJeKyJIsapHO-reHeTudecKuidl. CoBpeMEHHOE OIpezesieHue
IFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C
nomornipio [IIP-ananu3a. HacnencrBeHHble 3a0o0NieBaHUSI YEIOBEKA: T'CHHBIC
Oosie3Hn, OOJIE3HU C HACIEICTBEHHON NPENpacloioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTauuu. [IpUHLIUIBI 370pOBOTO
oOpa3a KU3HH, JUATHOCTHKH, NPOMUIAKTUKA U JIEYCHHS] TEHETHYECKUX
Oone3nell. MeMKoO-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

TCHCTUKHU B IPCAOTBPAICHUHN U JICUCHUH I'CHCTUYICCKHUX 3a00JICBaHUH YEJIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuuss Kak Hayka U IHpolecc. 3apOKICHUE CEIEKUUU U JIOMECTHUKAIUS.
Yuyenne H.M. BaBunoBa o0 IeHTpax MPOUCXOXKACHUS UM MHOT000pa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
1I0pOJa, ITaMM

CoBpeMeHHbIE METOJbl CeJIeKLUU. MaccoBblii M MHAWBHUIYalbHbII OTOOpHI B
CEeJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuBaHue — WHOpuAWHT. Yucras nuuus. CKpemuBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOpU/IUHT.
OtnanénHas rubpuauszanuss U e€ ycnexu. VCKyCCTBEHHBIH MyTareHes u
MIOJIyYEHUE NOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUM DPACTEHWM, JKUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

11 KJIACC

buotexHonoruss kak oTpacib MPOW3BOACTBA. ['e€HHAs WHXXEHEpUs. Tarlbl
co3nanus pekomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
uwxkeHepus.  Kiierounble  KynbTypbl.  MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pactrenuii. KinoHUpoBaHHWE BBICOKONPOIYKTHBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MoOB. OJKOJOrHMYecKkhe M 3tudeckue mpobdiembl. MO — renernyecku

MOI[H(bHHHpOBaHHBIC OpTraHU3MBbI

Kon

11

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

DBONIOIIMOHHAST OMOJIOTHS

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerenbctBa  3Bojitoniu.  [lameoHTONIOTHYECKHE:  TOCTEA0BATEIHHOCTD
MOSIBJICHUST BHUJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, NEepeXOoHbie (HOPMEI.
buoreorpaduueckne: cxoactBo W paznuune (GayH U Qrop MaTepuUKOB H

OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IU4nsi SMOPHOHOB PA3HBIX BHUJIOB




1.2

IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeI TOMOJIOTMYHBIC, aHaJIOTHU4YHBbIC,
PYAUMEHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'IeKy.]'IﬂpHO-6I/IOXI/IMI/I‘ICCKI/IeZ CX0ACTBO
MEXaHU3MOB HACJIICACTBCHHOCTU M OCHOBHBIX METa0O0JINUECKUX HYTefI Y BCCX

OpraHu3mMoB

OomouunonHass teopus Y.  [apBuna. I[lpennocbulku  BO3HUKHOBEHUS
napBUHHU3MA. JIBMKYIIME CHIIBI IBOJIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OIPAHMYCHHOCTH PECYPCOB, HeompeaeaEéHHas N3MEHYUBOCTD,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

14

Cunrernueckast Tteopust sBomouuud (CTD) U OCHOBHbIE €€ TOJIOXKEHHUS.

MuxkposBosmtorus. [lomynsanus Kak eIMHUIA BUAA U IBOJIOLUN

JBwxyume cuibl ((akTopel) 3BOJIOLMU BHUIOB B Hpupoie. MyTaluOHHBIH
Ipouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynslivoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil GpakTop
sBoIFOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh  OPraHU3MOB Kak pe3ysbTaT 3Bositouud. Ilpumepsl
MPUCIIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHUS:

reorpaduueckoe, IKOJIOrHIecKoe

1.5

MaKpOBBOHIOI_II/ISI. cDO]I)M]':»I OBOJOIHNUN: (I)I/IJ'IGTI/IIIGCKEUI, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoOLINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble IIPEACTABIECHUS O 3apOKICHMM >KW3HU. HayudHble runoressl
BO3HUKHOBEHHUSI JKM3HM Ha 3emie: abuoreHe3 M maHcrnepMmus. XHUMUYecKas
ABOJIIOLMS.  DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uonorndeckoit sBomtonuu. ['unoreza PHK-mupa. IlepBeie

KJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB

2.2

Pasutne xu3zHm Ha 3emsie mo spam M nepuonaMm. Karapxeil. Apxenckas M
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKWW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIH, MEPMCKHIl.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa w €€ mepuojabl: MAJEOr€HOBBIA,  HEOT€HOBBIN,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOJIOLIUU PACTUTENBHOTO U JKUBOTHOTO MUpPA. ApoMOp(O3bI y
pacTeHul M KUBOTHBIX. IlosBIEHME, pacuBeT M BBIMHUPAHHME TIPYIIl KUBBIX

OpPTraHU3MOB




2.3

2.4

Cucrema OpraHru4eCKOoro Mupa KakK OTpPaKCHHUC SBOJIIOLNH. OCHOBHEBIE

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTHEe TpeicTaBlIeHUH O
MPOUCXOXKACHUM dYelloBeka. MeTroabl u3ydeHust aHTpororeHeza. CXoOACTBa U
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHUYECKOE TTOJIOKEHUE YETTOBEKA.

JBwxkyme cuibl (hakTopsl) aHTpornoreHe3a. HacneacTBeHHass M3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOmIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN

TPY/la, MBILLJICHUE, PEUYb

2.5

2.6

OCHOBHBIE CTaIUU M BETBU SBOJIOIMH YEJIOBEKA: ABCTPAIONUTEKH, YemoBek
ymenblid, YenoBek mnpsamoxomsaumii, YenoBek Heanaepraibckuii, YemoBek
pasyMHbIii. Haxojku MCKOIaeMbIX OCTAaHKOB, BpeMsi CYIIECTBOBAaHHS, 00JIAaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHs

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpoONeouiHas (eBpazuiickas),
HErpoO-aBCTPaJIONIHAs (3KBaTOpHAJIbHASA), MOHTOJIOHTHAS (a3marcko-
amepHuKaHcKast). YepTbl IPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCJIOBHMSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

3.1

3.2

3.3

3.4

OpranusMsl 1 OKpysKarolas cpea

OKojorus Kak Hayka. 3aJaud M paslenbl dKOJOTMU. MeToIbl IKOJIOTMYECKUX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AyIIIHAA, [TIOYBCHHA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  ¢axktopsl. Knaccupukanus — 3KOJIOrMYecKMX  (akTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (HaKTOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunueckue PUTMBI

buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIHS,
XUIIHUYECTBO, TAapa3WTU3M, MYTyajdu3M, KOMMEHCAIM3M (HaXJIEOHUYECTRBO,
KBapTUPAHTCTBO), aMEHCAIU3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUU. OcHOBHBIC IIOKa3aTcin
nomyJisinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOIYJISLUU U €€ perysaius

COO6H_I€CTBa 1 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
HOpOCTpaHCTBeHHas, Tpoduueckas (muineBas). Bupbl-momuHanTbl. CBsI3U B

OuoIEHO3€E

4.2

Okonornyeckue cucreMbl (9kocucremsbl). Ilomarme 00 »dKkocucreme U
ouoreoneHo3e. @DyHKIMOHAIbHbIE KOMIIOHEHTBI SKOCHCTEMBI: IMPOJYLEHTHI,
KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BelecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBble) YpOBHM SKOocHCTeMbl. lluimieBble 1ienmu U ceTwu.
OcHOBHBIE TOKa3aTE€IM HKOCHUCTEMBI: OHomacca, MPOAYKIMA. DKOJIOTMYECKUe
NUPaMUABbL: HPOAYKLUH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBA 3KOCUCTEM:

YCTOMYMBOCTH, CAMOPETYJIsiUA, pa3putue. CyKueccus

4.3

4.4

4.5

[Ipupoanbie 3x0cuCcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WMJIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrtop ycroiumBoctH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

VYuenne B.M. Bepnagckoro o Ouocdepe. I'paHuibl, coctaB M CTpPYKTypa
ouocdepsl. Kupoe BemectBo u ero ¢GyHkuuu. OcoOeHHOCTH OMOcdephl Kak
rno0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBsA3b B
ouocdepe. KpyroBopoTsl BemECTB M OHOTCOXHMMHYECKHE IHKIBI DJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMoc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
['mobanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa IpHUpOAbI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

JInst peau3aiiy mporpaMMbl HCIIOIb3YIOTCS yUSOHMKH, TOMYIICHHBIC K UCIIOIb30BAHHIO TIPH
peanu3alii UMCIOIIUX TOCYAapCTBEHHY IO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOrPaMM
HAYaJIbHOTO O0IIIEro, OCHOBHOT'O OOIIIETO, CPETHETO 00IIero 00pa3oBaHMs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO ACITEIBHOCTD, PUKA30M MUHIIPOCBEIICHUS OT
26.06.2025 Ne 495:

e buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyoiios A.M. u apyrue
/Ilon pen. ITaceunuka B.B., Akiinoneproe o01iecTBo «M31arenbcTBo
"IIpocBemenue"y» 2023r.;
e buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyoiios A.M. u apyrue
/Ilon pen. ITaceunuka B.B., Akiinoneproe o01iecTBo «M31arenbcTBo
"IIpocBemenue" 2023r;
DneKTpoHHBbIe 00pa30BaTeNbHBIE PECYPCHI, JOMYIICHHbIE K UCMOJIb30BAHUIO MIPH Peau3alun

00pa3oBaTeNbHBIMH OPTaHU3AIUSIMHU, UMEIOIIMMU FOCYAaPCTBEHHYIO aKKPEAUTAIIUIO,
00pa30BaTeNbHBIX MPOTPAMM HAYAITLHOTO O0IIEro, OCHOBHOTO OOIIET0, CPETHEro O0IIEeTOo
oOpa3zoBaHus npukazoM Munnpocsemienus ot 18.07.2024 Ne 499:

e DIEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc «Jomamnaue 3aganus. Cpennee odiee
obpazoBanue. buonmorus», 10-11 knacc, AO «M3narensctBo "[Ipocsemienue"y;

e Tpenaxep «Ob6nako 3nanui». buonorus. 10 knacc, OO0 «Dusnkon JIady;

o Tpenaxep «Ob6nako 3nanui». buonorus. 11 xknace, OO0 «Dusukon Jlad».



