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HOACHUTEJIBHASA 3AIIMCKA
Pabouas nporpamma no npeamety «buosorun» st odyuaromuxcs 10-x kmaccos MBOY COILL

c.XaifpIpakaH pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

- @epepanpHbIi 3ak0H «O06 oOpa3zoBannu B Poccuiickoit deneparmmy» ot 29.12.2012 Ne273-D3;
- 3akon P® "O s3pikax HaponoB Poccuiickoit denepammu” ot 25.10.1991 N 1807-1;

- ®enepanpHoro 3akoHa oT  29.12.2012 Ne 273-®3 «0O6 oOpa3oBanun B Poccuiickoit
Oenepauuny;

- mnpuka3za Munnpocsenienusi Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknaenun Ilopsiaka
OpraHM3aliM W  OCYUIECTBJIIEHHUA  OOpa3oBaTeNbHOM  JESATENBHOCTM IO  OCHOBHBIM
00111€00pa3oBaTEeIbHBIM TIPOrpaMMaM — 00pa30BaTeNIbHBIM MpOrpaMMaM HavaJlbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEeIHETo 00IIero oOpa3oBaHUs;

- mpuka3za Munnpocsenienus: Poccun ot 18.05.2023 Ne 371 «O6 yrBepkaeHun QenepaibHOi
00pa3oBaTeNIbHON MPOrpamMMBbl cpeaHero odiero oopazosanus» (nanee — DOIT COO);

- npuka3za MunoOpnayku Poccum ot 17.05.2012 Ne 413 «O6 yrBepxkaenun denepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa CPeAHEro oOIero oOpa3oBaHuUs» (ajee —
OI'oC COO0);

- nmpuka3 MuHucrepctBa npocsemienuss Poccuiickoit ®@enepauun ot 22.03.2021 Ne 115 "O6
yrBepxkaeHun [lopsiika opraHuzanMv M OCYIIECTBIIEHHS OOpa30BaTEeNbHONW AEATEIbHOCTU IO
OCHOBHBIM 00111€00pa30BaTEIBLHBIM MMPOTPpaMMaM - 00pa30BaTEIbHBIM MIPOrpaMMaM HavYaJIbHOTO
00111er0, 0CHOBHOTO 00IIIero M cpenHero oodmiero oopazosanus" (3apeructpupoBan 20.04.2021
Ne 63180);

- mmceMo JlemapramMeHTa TOCYIAapCTBEHHOW TOJMMTHKKA B cdepe oOmiero oOpa3oBaHUs
MunucrepctBa mpocBemeHusi  Poccmiickoit  ®enmeparuu ot 26.02.2021  Ne03-2056
«Mertoanyeckue peKOMEHJIAIMU MO O0EeCcIeueHUI0 BO3MOXKHOCTH OCBOEHHUSI 00pa30BaTeNbHBIX
mporpaMm ooyJarorumMucs 5-11 Ki1accoB 1Mo MHANBUIYATLHOMY YICOHOMY TUUIaHY»;

- canutapabplx mpaBwi U HopMm (Canllun 2.4.3648-20) «caHUTApPHO-3MHUIEMHOJIOTHICCKUC
TpeOOBaHUs K OpraHu3alliyd BOCHHUTAHUA W OOyuYeHHUs, OTAbIXa M O3JIOPOBJICHUS JeTell U
Mostofiesku", yTBepkIeHHBIX [locraHoBieHMeM [JaBHOrO rocyAapCTBEHHOTO CaHUTAPHOTO
Bpaua Poccuiickoii @enepannu ot 28.09.2020 Ne 28 " (3apeructpupoBan 18.12.2020 Ne 61573);
- canutapHblx npaBui U HopM(Canllun 3.1/2.4.3598-20) "CaHuTapHO-31HIEMHOJOTHYECKUC
TpeOOBaHUSA K YCTPONCTBY, COJCp)KAaHUIO U oOpraHu3anuud paboTel 00pa30BaTEIbHBIX
OpraHu3alii U JApYruX OOBEKTOB COIMAIBLHON WMHGPACTPYKTYpHl HJs JETEH U MOJIOJCKHU B
YCIOBUSIX pacnpocTpaHeHus HoBoil koponaBupycHol uHpekuuu (COVID-19)", yrBepkneHHBIX
[TocranoBnenuem I '1aBHOTO rocyAapCTBEHHOTO caHUTAapHOTO Bpaya Poccuiickoit @enepanuu ot
30.06.2020 Ne 16 (3apeructpupoBan 29.03.2021 Ne 62900) (¢ M3MEHEHHUSIMHU, BHECEHHBIMU
[TocranoBneHnueMm [ '1aBHOTO roCyAapCTBEHHOTO CaHUTApHOTO Bpaya Poccuiickoit @enepanuu ot
24.03.2021 Ne 10);

- Canuntapueix mnpaBui M HopMm(CanlluH 1.2.3685-21) «l'urueHnuyeckue HOpPMAaTHUBBI U
TpeOoBaHMsA K oOecredyeHuto 0e30macHOCTH U (W) Oe3BpeIHOCTH ISl 4eloBeKa (haKTOpOB
cpensl oOuTaHus», yBepkAeHHbIX [locTaHoBNEeHNEeM [ TaBHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoii deneparuu ot 28.01.2021 Ne2 (ctp 369-402);

- Yecraom MBOVY COI c.XaiiblpakaH MyHUIUMIAIBHOTO paiioHa «YIyr-XeMCKHi KOKyyH
PecriyOnuku ToiBa»



- Ilpukazom mupekropa mkonbl oT 30.08.2024r. Ne 264 «O dopMupoBaHHH KaleHAAPHOTO
yuebHoro rpadpuka MBOY COI c.Xaiipipakan Ha 2024-2025 yueOHBIH TOI.

- Y4eOHOTO TJIaHA HAYAIBHOTO OOIIEro oOpa3oBaHUs, OCHOBHOTO M CPEIHEro 00IIero
oOpaszoBanusi, yrBepkaeHHoro npukazom MBOY COIIl c.Xaitbipakan ot 31.05.2024 Ne 234/1
«O BHECEHMH U3MEHEHUI B OCHOBHYIO 0OpazoBarenbHyro HOO, OO0, COO».

[Ipu pa3paboTke mporpamMmbl 1O OHOJIOTUH TEOPETUYCCKYIO OCHOBY JUIS OTIPEICIICHUS
MOJX0A0B K (popMupOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbable nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbTaToB 00y4eHHsT U TPeOOBaHWI K YpOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJIOKEHHS 00
o0IUX TENSIX W MPUHITUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmrero obpazoBanust B Poccuiickoit deepannn, a TakKe MOJOKEHU O crienudrke OMOJIO0THH,
€€ 3HaueHHH B MO3HAHUU >KUBOU npupoasl H oOecIieueHN I CYICCTBOBAHUA YCIIOBEYCCKOI'O
obmectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OTIPEICIICHBI OCHOBHBIC ()YHKIIHH TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu naét mpencTaBlIeHHue O IEIX, 00 00IIel cTpaTterun 00ydeHus,
BOCITUTAHWS W Pa3BUTHA OOYYAIOIIHMXCS CpelcTBaMH y4eOHOro mpenmera «buomorus»,
ompesieNiseT 00s3aTeIbHOC TPEAMETHOE COJICP)KAaHUE, €ro CTPYKTYpY, pachpeiesieHue IIo
paszeraM W TeMaM, PEKOMEHJIYeMYIO IOCIIeIOBATeIbHOCTh M3yYeHHUS y4eOHOT0 Marepuaya ¢
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH 00pa30BaTeIbHOrO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mporpamMe mo OuOJIOTMH TakKe YUWUTHIBAIOTCS TpeOOBaHMUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEeIMETHbIM pe3yiapTaTaM oOy4deHHs B (OpMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JIEATEILHOCTH/YIeOHBIX NEHCTBUN 00yJaIOIIUXCS 110
OCBOEHHIO COJICP)KaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHUHU Ouosioruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpyKarouei
npupoaHoit cpezne. IlosTomy Hapsimy ¢ u3ydeHHeM OOLIEOMONIOTMYECKUX TEOpUM, a TaKkkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJIOTHM YAENECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAHWUI B IOBCETHEBHOM XKU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIE: TPODUIaKTHKA
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBAaHHUS IKOJIOTUYECKHU II€TIECO00pPA3HOTO MOBEACHHS B OKPY)KAOIIEH MPUPOJHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHE BHUMAHUS K MPUKIAIHONW HAMPaBICHHOCTH y4eOHOTO
npenMera «bHoNOTHs» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN TSl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHE y OOYYaIOIIUXCS CIHOCOOHOCTH aJanTHPOBATHCA K W3MEHEHUSM JTHHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecnieunBaeT (GopMUpOBaHHE y OOY4AIOUIUXCS NPEACTABICHUNA O HAYYHOW KapTUHE MHPA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MpUPOJE, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JXHUBOH TMPHUPOJIHI,



dopmupoBanusi (HYHKIIMOHATLHOW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOro M OezomacHoro obpasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOU IIPUPOJIE U YEIIOBEKY.

bonbimoe 3HaueHue OMONOTMS UMEET TaKXKE JJIs PEIIEHUS BOCIUTATENIBHBIX U
pa3BHBAIOMINX 33/1a4 CPEIHEro oOIero oopa3oBaHus, coluanu3anuu oOyJdaronmuxcs. M3yuenue
ouosorun obOecrnieunBaeT yCIOBUS Ui (dbopmupoBaHus MHTEJJIEKTYaJIbHBIX,
KOMMYHUKAIIHOHHBIX ¥ MH(QOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYIBTYPHI, CIOCOOCTBYET
MHTETpaluN OWOJIOTUYECKUX 3HAHUU C TPEACTABICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYCHUHN YIeOHOTO
npeamera  «bHOJIOTHS» COCTAaBMIIM OCHOBY JUIS OIpPENENCHUS IOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUS, IPEICTABICHHOIO B IPOTpaMMe O OUOJIOTHH.

OTt60p conepkanus yueOHOTO npeameTa «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3ULUHI KyJIbTYpOCOOOPa3HOTO MMOAX0J1a, B COOTBETCTBUM C KOTOPBHIM 00Y4Jaroluecs JOJIKHBI
OCBOWTH 3HAHUS U YMEHMsI, 3HaUMMBbIe Ui (JOPMUPOBAHUS OOIIEH KYyIbTYPHI, ONpPENEISIONINE
a/IcKBaTHOE IIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
TOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHocTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpPOBaHUS
MPE/ICTAaBICHU O COBPEMEHHOM €eCTEeCTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHUEHTAIMIX JIUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OMOJIOrMYEeCKOro 00pa3oBaHHUsl.

CrpykTypupoBaHHE cOJiep>KaHusl y4eOHOro Marepuaiga B HporpamMmme Mo OuoJIoTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHoTro npeamera «buosnorus» BblIeNeHbl CIEAYIOUUE COAEpKAaTeIbHbIE JIUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO TO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa U MHOTOOOpa3ue OpraHMyecKoro Mupay,
«OBOJIIOLINS KUBOH MPUPOIBI», « IKOCUCTEMBI U MPUCYIITNE UM 3aKOHOMEPHOCTUY.

Henp uzydyenus ydebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIEHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allud >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI UCIOJIb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH 0OOBEKTOB KMBON MPUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkenue 1enu u3ydeHus: ydyeOHoro mnpenmera «buonorusy» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTHYECKUX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiaxX, CIYXKaIlUX OCHOBOW il (popMHUpOBaHUS
MIPEJICTABJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAY4YHOTO TO3HaHUS,
CTPOEHUHM, MHOTOOOPa3UU U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OHOJIOTUY;

(dbopmupoBaHre y 0OO0y4aroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHANM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAayYHBIX B3TJISIOB,
uael ¥ MOoAX0J0B K U3YYEHMIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy oOOydarouuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLIEHUBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4E€HUN OHMOJIOTHH;

¢dopmupoBaHue y OOy4aroUUXCS YMEHUN MIUTIOCTPUPOBATH 3HAYEHHE OHMOJIOTMYECKHUX
3HaHUH B TNPAKTHUUECKOW JEATENBHOCTH 4YeNOBEKa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;



BOCIIMTAHHUC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HAHUS UYEJIOBEKOM >KHBOI MpUupoJabl,
HE00X0AUMOCTH OepeKHOTO OTHOUICHUS K HEH, COOMIOCHUS STHUYECKUX HOPM TP HPOBEICHUH
OMOJIOTUYECKUX UCCIIE0OBAHUM;

OCO3HaHHUEC LICHHOCTHU OMOJIOTHYECKUX 3HAHUH UL TOBBIICHUSA YPOBHSA 9KOJIOTHYECKOM
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW M yYMEHUN B MOBCEAHEBHOW JKMU3HM JUISI OLICHKU
MOCJIEJICTBUI CBOEH JAEATEIbHOCTU IO OTHOILEHUIO K OKpY)XKarolleld cpele, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHHE U COOITFOICHUE Mep TTPO(UITAKTUKN 3a00JIEBaHUH.

B cucreme cpennero oobuero oopasosanus «buosnorusy», nsydaemas Ha 0a30BOM YpOBHE,
SIBIIIETCS  00sI3aTEIbLHBIM y‘~I€6HI>IM npeaMeToM, BXOIAAIIHMM B COCTAaB HpeI[MCTHOﬁ oOjacTu
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

st u3ydenust OMoJI0oTUM Ha 0Aa30BOM YPOBHE CpeIHEro 00IIero oOpa3oBaHUsi OTBOJAUTCS
68 yacoB: B 10 knacce — 34 yaca (1 gac B Hezento), B 11 kinacce — 34 yaca (1 yac B Hezeno).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKHUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocodueit, dTUKOW, ICTETHKON W mpaBoM. Poib Ouosiornu B
(hopMUPOBaHNHM COBPEMEHHOW HaydHOW KapTUHBI Mupa. CucteMa OMOJOTHUECKHX HAYK.

MeTo1pl TO3HAHUS KUBOM MPUPOAbI (HAOMI0IEHUE, SKCIIEPUMEHT, OIMCaHNe, U3MEpPEHHE,
KJaccuukaiys, MOJETMPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeToIbl MO3HAHUS )KMUBOW TPUPOJIBD.

JlaGopaTopHble M IPaKTUYeCKue padoThbl:

[Ipaktueckas pabotaNe 1. «Mcmonbp3oBaHue pPa3IUYHBIX METOJAOB MpPHU HU3YYECHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHUME KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPOIBI.

CpoiictBa OumocucteM H HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIN,  TKAHEBBbI, OpPraHU3MEHHBIA,  MOMYISLIHUOHHO-BUI0BO,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemMoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TPHU3HAKU KU3HUY», «YPOBHHU OpraHU3alUU >KHUBOU
MIPUPOJIBI».

O6opynosanue: moaens Mosiekynsl JJHK.

Tema 3. XumMudeckuii cOCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  DBJIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MuHepanbHbIE BEIIECTBA.

@OYHKIMKU BOJbI M MHUHEpAIbHBIX BeUIeCTB B KieTke. [logaepxkaHue OCMOTHYECKOTO
OamaHca.



benku. CocraB u crpoenue 6eIKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamennmbie
U 3aMEHUMbIE AMHUHOKHUCIOTHL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYNbl (LE€pBUYHAs, BTOpUYHAs, TPETHUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronorudeckue QyHKIIUU OEITKOB.

®epMeHThl — Ouosiornyeckue karaiausaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyocrtpatHas  crenuduuHocth.  Kodepmentsl. Butamuabsl.  Omimumst  (GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJlu3aToOpPOB.

VYrieBoabl: MOHOCaxapu/ibl (TJIFOKO3a, pud03a U Ie30KCuprbd03a), Aucaxapuibl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudyeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlunuael:  Tpurnuuepuapl, Qocdonunuasl, crepounbl. ['mapodmibHO-TUAPO(POOHBIE
cBoiicTBa. buonornyeckue ¢pyHkiun aunuaoB. CpaBHEHHE YIIIEeBOJOB, OEIKOB U JIMIHIOB Kak
MCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK 1 PHK. Hykieotnasl — MOHOMEDPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenne u ¢ynkuuun JIHK. Crpoenne un ¢ynxuuum PHK. Bunet PHK. AT®: crpoenue u
GyHKIMH.

[uronorua — Hayka o kinerke. Kilerounas teopust — mpumep B3aMMOJEHCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUYEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpaHa, moJnekyiasl JIHK kak renernueckuii anmapar, cucTemMa CHHTe3a Oenka.

Tunel KkIeTOK: »syKapuoTHYeckas M mpokapuoThueckasd. (OCOOEHHOCTH CTPOEHUs
MpOKapuOTHIECKOM KieTku. Kietounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTIIUYHS PACTUTEIBHOM, JKHBOTHOW U TPUOHOM KIICTKH.

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTE€HKA, INIMKOKAIMKC, MX (DYHKIHH.
[Tnasmatuueckass memOpaHa, e€ cBoiicTBa W ¢yHKiuu. lluromnmazmMa um €€ opraHoubl.
OnnomemOpannbie opranousl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [ToayaBTOHOMHBIE
OpraHoufpl KJICTKH: MHUTOXOHApPUH, IacTUibl. lIpomcxoxnaeHne MUTOXOHIAPHUHA M IUIACTHUA.
Bunp! miiactun. HememOpaHHbIe OpraHouIbl KIETKU: pUOOCOMBI, KJIETOYHBINH LIEHTpP, LEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIMU OpraHouI0B KIETKU. BritoueHus.

Snpo — peryasatopHblil neHTp kiaeTku. CTpoeHue sapa: saepHas 000JI04Ka, KapuoIa3ma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemMoHcTpanum:

[Hoptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHMYECKHX 3JEMEHTOB B  HEKHUBOH  IIPHUPOIE,
«PacrpeneneHne XuMU4YECKUX JIEMEHTOB B )KUBOU IIPUPOLIE».

Tabmuuel u cxembl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3ykapHOTHYECKON
KIeTkn», «CTpoeHHe XUBOTHOM KIETKHW», «CTpoeHue pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapUOTHYECKOH KIETKN», «CTpOeHUE AApa KIETKNY, «YTIIEBOIBD, «JIUIHIbD).

OGopynoBanue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHA HaOIIOAEHMH,
U3MEPEHUH, HKCIIEPUMEHTOB, MHUKPOIIpENnapaTbl paCTUTENbHBIX, KUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.



JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuass padora Ne 1. «M3ydyeHre KaTaIMTUYECKOW aKTUBHOCTH (DEpMEHTOB (Ha
MpuMepe aMusIa3bl WA KaTajias3bl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHHe CTPOCHHS KJICTOK pPACTECHUH, JKUBOTHBIX H
OakTepuit 101 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEIIapaTax U MX OIMMHCAHUE).

Tema 4. /KuzHeneATeJIbHOCTH KIE€TKH.

OOmen BemecTB, wuiaM MeTabomm3M. AccumMwanus (IMJIaCTUYECKUH OOMEH) U
JTUCCUMUIISIIUS (SHEPTeTHYECKUil 0OMEH) — JIB€ CTOPOHBI €IMHOTO TMpolecca MmeTadonuzma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB ¥ SHEPTUHU B IOHUMAHUHM METa00IU3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBI U reTepoTpodHbii. Posb GepMeHTOB B 0OMEHE
BEILIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®otocunre3. CeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknuu doTocuHTE3A.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HU Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0 TPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAYEeHHWE XEMOCHUHTE3a IJIsl KU3HH Ha
3emute.

DOHepreTuyeckuii OoOMEH B  KJeTke. PacmieruieHne  BEIIeCTB,  BBIACICHHUE U
aKKyMyJUPOBAaHHME SHEPIUHU B KJIETKE. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHwe, WM  KJIE€TOYHOE  JbixaHue. OKHUCIUTENbHOE
dhochopumpoBanue. DPGHEKTHBHOCTH YIHEPTETUIECKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. ['enernueckass wuHpopmanus u JIHK. Peamuzarus
reHeTH4YecKor MHpOpMaIuu B KJIETKE. | €eHETHYeCKHi KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
MatpuuHbiii cuaTe3 PHK. Tpancnsamus — OuocuuTe3 Genka. Dtambl TpaHcsuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3E OerKa.

Hexnerounsie ¢dopmbl xu3HM — BUpPYCHL. Mcrtopus otkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HCHHOTO ITMKJIa BUpycoB. bakrepuodaru. bonesnun
pacTeHMid, ;KMBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunuTa yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpHUIIIIKS, peBEepTasa M HMHTErpasa.
[MpodumnakTuka pacnpoCTpaHEHUsI BUPYCHBIX 32a00JICBaHUIA.
JdemoncTpaumnu:

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

Tabmuer  u cxembl: «Tunbl  nutanHus», «Metabonusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xiopormnact», «Porocunte3», «Ctpoenune IHK», «Ctpoenue u
¢dbyHkMoOHUpoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«bakrepuodarn», «Crtpoenne u xu3HeHHbIH 1K1 Bupyca CIIM/la, Oakrepuodaray,
«Pemmukanus JTHK».

O6opynoBanue: monenu-anmumkanuu «Ynsoenue JIHK u tpanckpunums», «buocunres
6enkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslil muki, Wiu KU3HEHHbIM Iukn kietkd. Murtepdaza m mwuro3. Ilponeccsl,
npoTekaromue B uHTepdasze. Perumkanus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Habop — KapHOTWIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
Habopbl. Xpomaruabl. Lluronornyeckue OCHOBBI Pa3MHOKEHUSI M MHAWBUAYAJTBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetku — muto3. Cramgum muto3a. [lpomecchl, mpoucxonsdiiye Ha pa3HbIX
CTaAMsX MUTO3a. bUOJIIOrMYEeCKUI CMBICII MUTO3A.



[TporpamMmmupyemast THOEITH KIETKH — arornTo3.

@opMBI  pa3MHOKCHHSI OpPraHuM3MOB: Oecrojioe ¥ TOJoBoe. Buael  OGecroJioro
Pa3MHOXKCHHS: JICJICHHE HAJIBOE, TIOYKOBAHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €TI0 OTINYHUSA OT OECIOJIOrO.

Meiio3. Craguu wmeio3za. [lpormeccsl, mpoucxoisaimime Ha cTaausx Mmenosa. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — mporecc 0Opa30BaHMs MMOJIOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIC KeJe3bl:
CEMEHHUKHU U snyHuKHU. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AilIeKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHIEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIbBHOE pa3BUTHE (IPMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTUSL Y TO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHUE, TacTpYJsIus,
opranorene3. [loctaomOpuoHanbHOE pa3zBUTHE. THUITBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pactennii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHU, CTaauu
Pa3BUTHAL

JdemoHncTpaumnu:

Tabmuipl u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOKEHUE pacTeHUul», «JleleHne KIeTKu
OakTtepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIeTOUHBIN MUK,
«Pennmukanua [IHK», «Mwutosy, «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJICKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUM OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MukKporpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETO,
«lituexnerka Miekonuramoolero», «KapuokuHes B KJIETKaX KOpelIKa JIyKay, MarHuTHas
MoJienb-anmuinKaius «Jlenenue kinetkn», moaens JIHK, Moaens meTadazHOi XpOMOCOMBI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaboparopHas padota Ne 3. «HabnrogeHne MuTo3a B KieTKaX KOHUMKA KOpelIKa Jiyka Ha
rOTOBBIX MUKpOIIpernapaTax.

JlaboparopHas pabota Ne 4. «/3yyeHue CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pa3Butusi reHeTukud. Ponb nuTonmoruu u
SMOPHUOJIOTUN B CTAHOBIICHUH T€HETUKU. BKiIal pOCCUNCKUX U 3apyOeKHBIX YIEHBIX B pa3BUTHE
FeHeTUKH. MeToIpl TeHETUKH (TUOPUIOJIOTUYECKHH, UHUTOTEHETHYECKUd, MOJEKYIIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMMBOJIMKA, HUCIIOJIb3yeMasi B
CXeMaxX CKpEUIMBaHMII.

3aKOHOMEPHOCTH  HACIEAOBaHUS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MonorubpuaHoe ckperuBaHue. 3akoH eTuHO00pasusi THOPHUIOB MepBoro mnokosieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeryieHus npu3HakoB. ['mnoresa uncrotel ramer. [lonmHoe u
HETOJHOE JTOMUHUPOBAHUE.

JuruOpugHoe  cKpemmuBaHWe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOIIee CKpEIlUBaHHUE.
Hcnonb30BaHKe aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHHS TE€HOTUIIA OCOOH.



CuersieHHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo cuenJIeHHOMY
HacJe10BaHUI0 reHoB. HapyllleHre CleTuIeHNs TEHOB B pe3yJbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHeTHUEeCKuEe KapThl.

I'enernka nosa. XpoMOCOMHOE OIpEAETIeHUE 10J1a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele W TeTeporaMeTHbIC OpraHu3Mbl. HacriemoBaHue NpPU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacjeACTBeHHas. Posb cpenbl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
BaprannonHsslii psan u BapuanmoHHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIEe U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacneacrBennas, wiM reHOTUNIMYECKAss, N3MEHUYMBOCTh. KoMOMHATUBHAS M3MEHYUBOCTD.
Meiio3 u mnonoBoil mpolecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMoOHHas
n3MeHYnBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJIEJACTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesnepHas HacneCTBEHHOCTh U N3MEHYHBOCTb.

I'eneruka uenoBeka. KapuoTunm uyenoBeka. OCHOBHBIE METOJbI TEHETHMKH YEJIOBEKA:
TE€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUUECKHN, OWOXMMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OTpeNeeHNe TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-anamm3a. HacienactBeHHbsie 3a0osieBaHms
YyeloBeKa: TeHHble OoJyie3HH, OOJIE3HH C HACIEACTBEHHON  MpPeIpacrosokKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHMNIB 310poBOrO 00pas3a >KU3HHU, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUYCHUS] T€HEeTHUYECKUX
Oose3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKONW TCHETHKH B
MPeIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBumos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TIaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumozeiicTBrue ajieNbHbIX T€HOBY, «['€eHeTuYecKne KapThl paCTeHUH, KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTHU HACJENIO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-dakropa», «l'eHeTHKa Tpynn KpoBu», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmiukauuu «MoHoruOpugHOEe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHHe», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
MuKkpomnpenapat «Jpo3oduna» (Hopma, Mmyrauu (GopMbl KPbUILEB U OKPACKU Tema), repOapuit
«I"'opox MOCeBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEeIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHas padota Ne 6. «M3yueHrne MOAU(PHUKAIIMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUAILIMOHHOW KPUBOW».



Jlabopatopnass pabGota Ne 7. «AHanmu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHUKpOIIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cenexuusi opranu3Mon. OCHOBbI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BaBuioBa o meHTpax NPOUCXOXKIEHHUS M MHOTrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIHUU. MacCOBBI M MHAWBUAYAIBHBIA OTOOPHI B CENCKIIUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHI.
Uucrtas mumuug. CkpeunuBaHue YHUCTHIX JUHWE. ['erepo3uc, wuinum rubpujpHas cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauar. Otnan€HHas ruOpuamsaiusi U e€ YCIeXH.
HckycCcTBEHHBI MyTareHe3 W IOJYyYECHHE MOJUILIONJ0B. J[OCTHKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHus
pexomObunantHot JIHK u Tpancrennsix opranusmoB. Kierounas wunxkenepus. Kiietounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KioHrupoBaHue BBICOKOTPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYEeCKHe M 3Tudeckue mnpodbisempl. MO —
T€HETUYECKH MOAU(PHUIIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, U. B. Muuypun, I'. /. Kapnieuenko, M. @. lBaHoB.

Tabmuupr u cxembl: Kapta «lleHTpBI MPOUCXOXKACHHS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoabl mOMalIHUX XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHuil», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. UWBanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pacteHuid, repoapuii «CellbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IPaKTUYeCKUe padoThbl:

Okckypcusi«OCHOBHBIE METOIbl U JOCTHIKEHHSI CEJICKIMU PACTeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 BMOJIOTMN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBiauBarOTCd TpeOOBaHUSA K pE3yJIbTaTaM OCBOEHUS
00yJarouMuCs MPOrpaMM CpeHero oouero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yIbTATOB OCBOCHHSA IpenaMera «bHOIorus» BbIAEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOy4yaroIMMUCS  POCCHHCKOM  TpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIEHHUIO,
HIMYME MOTHBAllMM K OOY4YEeHHIO OHOJIOTHM, LEeJIEHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXJICHUH JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LEHHOCTEH M MCTOPHUYECKUX TPaIUIMA pa3BUTHUS



OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKaMH, MPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO O00pa30BaHUs, HAIMYUE OKOJIOTHMUYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEIIU U CTPOUTD KUZHEHHBIC I1JIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS Mpeamera «buosorus» AOCTUraroTCss B €IMHCTBE
y49eOHOW M BOCHHUTATEIBHOU ACATEILHOCTH B COOTBETCTBUHU C TPATUIIUOHHBIMH POCCUHCKHUMH
COIIMOKYJIBTYPHBIMH, HCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHITHIMH B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS U CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPa3BUTHs, PA3BUTHUsSI BHYTPEHHEH IMO3MUIIMU JTUYHOCTH, MMATPUOTU3MA,
YBOXEHUS K 3aKOHY M TMPABOIMOPSIKY, YEJTOBEKY TpPyJda U CTApIIEMy MOKOJEHHUIO, B3aUMHOIO
YB@XEHHUS, OCEPEeKHOTO  OTHOMICHHS K  KyJbTYpHOMY  HACJI€IUI0 W  TPATUIHUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, NpUpOaE U OKPYKAOLIEH Cpelie.

JlngHOCTHBIE Pe3yabTaThl OCBOCHUs yueOHOro mpeameTa «buosorusy MoJKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaroluxcsi pyKOBOJACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX
yOSXKJIEHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHMCKOTO  OOIIECTBa,
pacimpeHue >KM3HEHHOTO OIBITa M OMbBITa JACITEIHPHOCTH B TPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIHLHOM NEATETLHOCTH, B TOM YHCJIE B YaCTH:

1)rpaxaaHckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3HWIMH  OOydJarmerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBaK€HUE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIbHOCTU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MMO3HABATEIbHBIX 3a/1a4, BHITIOJHEHNH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIEGHHIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME Y4YUTHIBATh B CBOUX JEWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU YOEXKACHUAMHU, KyJbTYPHBIMHU LIEHHOCTSIMH U COLUATbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS Y4eOHBIX,
[I0O3HABATENbHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIBHOTO OTHOIIEHHS K MHEHHIO
OTIMOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

FOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPaKAAHCKOW UACHTUYHOCTHU, TATPUOTU3MA, YBAKCHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH Iepes PoaMHON, ropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3bIK U KYJbTYpY, MPOILIOE M HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACIEIUWI0 M TNaMATHUKAM MPUPOJBbI,
JTOCTH>KeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUMCKHX YYE€HBIX B CTAHOBJIICGHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHUsI 3HAU€HHUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO 00I1IeCTBa;

uaeiHast yoexx JIEHHOCTh, TOTOBHOCTH K CIIY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpPaJIbHO-HPAaBCTBCHHBIC HOPMBI 1 HCHHOCTHU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSAM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MMPUHATUA LIGHHOCTef/'I CeMENHON JKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOd0B
Poccuu;

4) 3CTeTHYeCKOr0 BOCIUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYasd 3CTECTUKY 6I>ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIECTBEHHBIX OTHOIICHUH;

IIOHUMAaHUEC OMOIIUOHAJIBHOTO BOSI[GI\/'ICTBI/ISI JKUBOU IprUpoabl 1 eé OEHHOCTH,

TOTOBHOCTb K CaMOBBIPAKCHHWIO B PA3HBIX BHJAX MCKYCCTBA, CTPCMIICHHUC TIPOSBJIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLHOHAIBLHOTO 0J1arONMOJTyYH:

MMOHMMAaHHWE U peaTu3aliys 3J0pOBOro M 0e30MmacHoro o0pasza Ku3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEHUYECKUX MPaBWJI U HOPM, cOaJaHCHUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynsipHas (GuU3MYECKas aKTUBHOCTh), OEpPEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYaLIUAX, YIPOKAIOIIMX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS aJIKOroJs,
HapKOTUKOB, KypeHHUSI);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K aKTUBHOU JESTEIbHOCTH TEXHOJIOTMUECKOM U COI[MAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQecCHOHAIBHON AESITeIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIH BEIOOP Oyyiieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) 3KOJIOrHYeCcKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOPETEHHE OMBITA TMJIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIEICTBUI TSl OKPYXKAIOIIEH cpeapl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTeH UX pelIeHHUs,;

CIOCOOHOCTh MCMOJIB30BaTh MPUOOpETaeMble MPU W3YYeHUU OMOJIOTUU 3HAHUS U YMEHUS
MpU pEIIeHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIb30BaHUEM (COOI0IeHUE
MpaBWJI TIOBEICHUS B TPUPOJE, HANPABIEHHBIX Ha COXPaHEHHE PABHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JECUCTBUM, IPUHOCAIIMX BpPEI OKPYKAIOLICH INPUPOJHOM cpere,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
JESITEIbHOCTH  DKOJIOTUYECKOW  HalpaBJIC€HHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXAY JIFOJIbMU U NTO3HAHUS MUPA;

MMOHMMaHHue crenu(uKu OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaIoLIEM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN U PEeIIeHUH TPOoOJIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpobieMbl pa3BUTHSL YEJIOBEUECTBA, MOKMCKA MyTeH BBIXOJIAa M3 TJI00aNIbHBIX
9KOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATBHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMH B LIEJSIX MOBBIMICHUs OOIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAMOTHOCTH, KaK COCTABHOM 4YacTH (PyHKIIMOHAJIBHOU
TPaMOTHOCTH OOy4JaroImuXxcs, JopMHUPYyEeMO TPY U3YICHUH OMOJIOTHH,

MIOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAaHUS [UId aHajdu3a U OOBSICHEHUS SBICHUN
OKpYXXAIOIIEro MHpa M HPOMCXOJSIMX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C LEJbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJIOTMYECKME 3HAHUS MJIs peLIeHus
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphbIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHHe pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  1JIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA O6y‘laI-OH_[I/IXC$I MCKIAUCHUIIIIMHAPHBIC
(Me)KHpe,[[MeTHBIe) 06IueHaquHe IMMOHATHSA, OTPpAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHUpa
n CHCI_[I/I(I)I/IKy MCTOAOB NNO3HAHUA, UCIIOJIb3YCMBIX B €CTCCTBCHHBIX HayKaX (BeLl_[eCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MMPUHIMII, TUIIOTEC3a, 3aKOHOMCPHOCTH, 3aKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U ,[[pyFI/IX), YHUBCPCAJIBHBIC



yueOHbIe neiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKAaTUBHBIC, PErYJSTHBHBIC), 00ECIIeUNBAIOIINE
dbopmupoBanre (YHKIMOHATHHONW T'PAMOTHOCTH M COIMABLHOW KOMIIETEHIIMU OOYydJaroluxcs,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWS W YHHBEpCalbHbIe y4eOHBbIE JACHCTBHS B TMO3HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpeaHero oOmero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHNe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH CHCTBUSIMU:

1)0a30Bble JJoruvYecKue aeiicTBus:

CaMOCTOSTEIEHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBINIIIEHHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KilaccuuKauy, 0000IIeHus), pacKpbhlBaThb CMBICA OHMOJIOTHYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

OTIPENENATh LEIN JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTH PE3YyJIbTaThl ACSITEIbHOCTH C TIOCTABJICHHBIMU 1IENISIMU;

HCIO0JIb30BaTh OHMOJIOTHMYECKUE MOHATHS JUIsl OObsACHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOIBL;

CTpPOUTH JIOTUYECKUE paCCyXAeHMs] (MHIAYKTUBHBIC, JAEIyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

INPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA I MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEYMH pPa3HOIo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIAH PELICHUs MPOOJIEMBI C YUETOM aHAIU3a UMEIOIUXCS MAaTepPHUaIbHbIX
U HEMAaTepUaNIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOODAMHUPOBaTb U BBIIOJHATH PA0OTy B YCJIOBUSAX pEAIbHOIO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KM3HEHHBIX NTPOo0IIeM.

2)0a30BblIe HCCIeN0BaTEIbCKHE IeHCTBUA:

BJIaJIeTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATENIbCKOW U MPOEKTHOM AEATENIbHOCTH, HAaBbIKAMU
paspelieHus npoosieM, ClOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHus MPaKTUUECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh PAa3JIM4YHbIE BHUJbI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalyy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYE€OHBIX CHUTYyalUsiX, B TOM 4YHCJE INPH
CO3/1aHUH Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(bopMUpOBaTh HAYYHBIH THIl MBIIUIECHHS, BIaJeTh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON MESATEIBHOCTH U
KHU3HEHHBIX CUTYallUsX;

BBISBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATh
TUNOTE3y €€ pEelIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;



aHAJIM3UPOBATh IOJYYEHHbIE B XOJE pEUIEHHUsS 3aJadd pe3yJIbTaTbhl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISATh IIEJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB U CIIOCOOOB ICWUCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETb IMEPEHOCUTh 3HAaHUS B [IO3HABATEIbHYHD U  IPAKTUYECKyl0 oOnactu
KU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJIEH, IpeAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
poOJIeMBI M 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora c unpopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(OpManuu (TEKCTe y4yeOHOTO mocoows,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBapsIX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmuM3upoBaThb WH(GOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpH TMOUCKE U OoTOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIOTHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh OMNBIT HCIOJIb30BAHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (QOpMYy TpeACTaBIEHUS OHOJOrHYEeCKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

WCIIOJIb30BaTh HAyYHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrnyecKou
nHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYECKue W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmysel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30BhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUThl HMHGOpMAIMK, HWH(OOPMALUMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJlOre
WM TUCKYCCHUU MO CYIIECTBY 00CYXJaeMoil TeMbl (yMEHHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYXJEHHUS OTHOCHTEIIbHO BBIMOJHEHUSI Npe/ylaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpEeACTBA OOIICHMs, MMOHUMATh 3HAUYEHHUE COLUATIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIICHHS] U B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOI0 TOYKY 3PEHHS C HMCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2)coBMecTHAS 1eSITeJIbHOCTD:

MIOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOTHl MpU
pereHn OMoIornyeckoi mpo0ieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MIPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOJEHUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;



BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOW JESTENIbHOCTH, OpPraHM30BbIBAaTH M KOOPAMHUPOBATH
JEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXK/0TO Y4aCTHUKA KOMaHJbl B OOLIUI pe3yJsbTaT
10 pa3pabdOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHBIX CUTYyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxeHUE, ObITh MHUIIMATHBHBIM.

OBiajeHHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH /1eICTBUAMM:

1)camoopranusanus:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHUSA JJIs BBIABICHHS NOpoOJeM M HX pelIeHHs B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 1I€I€BbI€ U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TOCTYNMKaX MO OTHOIICHUIO K >KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKaIOIUX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MMO3HABATEIBHYIO IESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3aaud B 0Opa30BATEIBHOM NEATCITHHOCTH U
KU3HEHHBIX CUTYaIHSIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUs MPOOJIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOP, ApryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON 3PYTUIIUHN B Pa3HBIX 00IaCTAX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIIaJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA, UCIIOJIB30BATh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYAIllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

3)npunsaTHE ce0s M APYIruX:

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OUINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.



HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmertnsie pe3ynbraThl ocBoeHHs nporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT Crieru(uuecKue Uit yueOHoro npenmera «buonorus» HaydHble 3HAHHUSA, YMEHUS U
crocoObl JEMCTBUH 10 OCBOCHHIO, WHTEPHpPETAllMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JEATEIBHOCTH TI0 TOJIyYCHHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUH B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, a TakKXe B pEaJbHBbIX >KU3HEHHBIX CUTYyallUAX, CBS3aHHbIX ¢ Ouojorueil. B
porpamMme MpeMETHBIC PE3YJIbTAaThl MPEICTABICHBI 10 ToaM 00ydYeHHSI.

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

c(OpPMHUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl peLIeHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COAepKaHHe OMOJIOTHYECKUX TEPMHHOB U MOHATHMN: )KU3HB, KJIETKa,
opranus3M, Merabosu3M (0OOMEH BENIECTB H  TPEBpallleHHe JSHEPTrHH), TOMEeoCcTa3
(camoperynsiuusi), ypOBHEBas  OpraHu3alMsi JKUBBIX  CHUCTEM, CaMOBOCIIPOW3BEACHUE
(penpolyKiius), HaCJIeCTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEeOpuH (KJIETOYHAas, XpPOMOCOMHasi, MyTallMOHHas,
LEHTpaJbHas JOorMa MOJIeKyJsipHOW Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (o eHTpax MHOT000Opa3us U MPOUCXOXKACHUS KyIbTYpHbIX pacTenuit H. U.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMM HAy4yHOTO IO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHHH, OpraHm3alus W MpOBEJCHHE OHOJOrMYECKOro
OKCIIEPUMEHTA, BBIJIBU)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHUE JeJaTh BbIBOJIbl HA OCHOBAHUHU IIOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIJIENIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK IPOKApUOT U IYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEILECTB U
IIPEBpAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, UHIUBHUIYaIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHUE NPUMEHATH MOIy4YEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJOTMYECKHX IMPOLIECCOB U
SIBJICHUM, JUI IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00ecTiedeHus
0€30I1aCHOCTH CBOEr0 3J0POBbS U 30POBbSl OKPYKAIOLIMX JIIOJEH, COONIIOJCHHUS HOPM
IPaMOTHOTO TMOBEJIEHHUsI B OKPYKAIOLIEH NpUPOJHONW cpele, MOHMMaHHE HEO0OXOAMMOCTU
UCIOJb30BAHUSA JOCTHKEHUH COBPEMEHHOM OHOJIOrMHM M OMOTEXHOJIOTHH JUIsl palMOHaIbHOIO
IIPUPOJOIIOJIL30BAHNUS;

YMEHHUE pelllaTh 3JEeMEHTapHbleé TI'eHeTHYEeCKHe 33Jadyd Ha MOHO- M AUTHOpHIHOE
CKpeLIMBaHKE, CIIETUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIs TIPE/ICKAa3aHysl HACIEA0BAHNS IPU3HAKOB Yy OPraHU3MOB;

YMEHHUE BBINOJIHATH JJAOOPATOPHBIE M MPAKTUUYECKUEe paboThl, COONIOATh MpaBUia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBAaTh W HHTEPHPETHPOBaATh HH(OPMAIUI0 OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIOIIYIO ICEBJOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa



MaccoBOi HMH(OPMAIMH, HAYYHO-TIOMY/ISPHBIE MaTEPHAIIbI), STHYECKAE ACIIEKTHI COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NHUCHMEHHBIE W YCTHBIE COOOIICHHs, 0000mmas
OMOJIOTHYECKYI0O HH(POPMAIUI0 W3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKuepadoTh (wipposeIe)
o0pa3oBaTe/bHbIEPECYPCHI
bubmmoreka [IOK
1 bronornsiakiayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBbie CHCTEMBI 1 UX 1 bubmmoreka [{OK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUI COCTAB U CTPOEHUE 8 1 bubnuoreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 AH3He A TeIBHOCTR I TR 6 https://m.edsoo.ru/7f41c292
Pa3zmHoxeHue u
5 WHIIMBHIYAIBHOE Pa3BUTHE 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
HacnenctBenHocts u bu6mmoreka [JOK
6 8 15
HM3MEHYHBOCTHOPraHU3MOB https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 bu6mmoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOEBpEeMs 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBouacon
1 | Temaypoka Bee Komrpomsmmie | Tpaxrmsecke JMarauzyu | DjexkTpoHHblenuppoBbLIEOOPa3OBaTE
eHust JIbHbIEPECYPChI
/ ro | paGoThl paGoThI
n
bubmmoreka [IOK
1 buonorus B cucteMeHayk 1 https://m.edso0.ru/863e6122https://m.e
ds00.ru/863e632a
MeTo1bl TO3HAHUS KUBOU
npupoel. [IpakTndeckas
5 pabota Ne 1 «Mcnons3oBanme 1 05 bubnuorexa [JOK
Pa3IMYHBIX METOIOB IIPH ' https://m.edso0.ru/863e6122
M3YYEHUU OMOJIOTUYECKUX
00BEKTOBY
3 buonorunueckue cucTeMsl, 1 bu6mmoreka [JOK
IIPOIECCHI M UX U3yUYCHHE https://m.edsoo.ru/863e6564
4 XUMHYCCKUN COCTaB KICTKH. 1 bu6mmoreka [JOK
Bopa u MmuHepanbHbIE CONH https://m.edso0.ru/863e674e
5 benku. CocraB u cTpoeHue 1 bubnunoreka [JOK
OekoB https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTUYECKHE
karanu3atopsl. JlabopartopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJUTHYECKON aKTUBHOCTHU ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUIIa3bl WM KaTanasbl)»
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bubnuoreka [IOK

7| Yruesomst. iz https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hywentonsiexnciorst. AT® https://m.edsoo0.ru/863e6d5c
9 Hcropus u MeTO1bI U3y4EHUS bubnuorexa [JOK
kiaetku. Knerounasreopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1nieaocTHas kuBas
cucTeMa
Crtpoenue sykapuoTHYECKOU
kietku. JlaboparopHas paboTa
Ne 2 ((HSy‘—IeHI/IevCTpoeHI/ISI BuGmorexa LIOK
11 ig;?i(:; iagZZj:;p’I;IK;IEZTHHX, 0.5 https://m.edsoo.ru/863e6ffOhttps://m.e
ds00.ru/863e716¢
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OTIMCAHUE
12 OOMEeHBEIIECTBUIINMETA00IIN3 bu6mmoreka [IOK
M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 dorocuirtes. XemocHires https://m.edso0.ru/863e7c98
14 DHepreTudyecknuitoOMeH bubmuorexa LIOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
15 JlaGopaTopnas padota Ne 3 05 bubnuoreka [IOK

«Ha6J’IIO,[[eHI/Ie MHUTO34a B
KJICTKaX KOHYHMKA KOPCIIKa
JIyKa Ha rOTOBBIX

https://m.edso0.ru/863e7dc4



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

MHUKpOIpenaparax»

16 Buocunres Oenka. Peakiims bubnnoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancusus — bubnuorexa [JOK
OnocuHTe30emKa https://m.edsoo.ru/863e796e
18 HekneTounsiepopMbIKU3HU — bubnuorexa [JOK
BUPYCHI https://m.edso0.ru/863e7540
@opMBIpa3MHOKEHUSOPTaHN3 bubmiorexa LIOK
19 OB https://m.edsoo.ru/863e81b6https://m.e
ds00.ru/863e831e
. bu6mmnoreka IIOK
20 | Merios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O1mio10TBOpEHKE.
21 Ha6o§aTop1-II)aﬂ pabora Ne 4 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e81b6
«M3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTpenaparax»
29 NuauBunyansHOepa3BUTHEOPT bubmuoreka [JOK
AHU3MOB https://m.edsoo0.ru/863e8436
I'eneTnka — Hayka o
23 HacneLLCTBeHHogTKI/I u bubmmotexa [JOK
https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH
24 HacJeA0BaHUs IPU3HAKOB. bubnunoreka [JOK

Monorubpuanoe
CKpeIllBaHHE

https://m.edso0.ru/863e8878
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25

JluruOpuiHOE CKpeIIBaHue.
3aKOH HE3aBUCUMOTO
HACJICIOBAaHUS MPU3HAKOB

bubmuoreka [IOK
https://m.eds00.ru/863e89a4

26

CuerieHHOE HAcCJIeI0BaHKE
npu3HakoB. JlabopaTopHast
pabota Ne 5 «3yyenune
pe3ynbTaTOB MOHOTHOPHUIHOTO
U TUTUOPUTHOTO
CKpeIMBaHus y AP030(HIBEI Ha
TOTOBBIX MHKpOIIpEapaTax»

0.5

bubmmoreka [IOK
https://m.eds00.ru/863e8c60

27

T'enetruka noma. Hacienosanue
HpHSHaKOB,CHCHHeHHLD(C
OJI0M

bu6moreka [IOK
https://m.eds00.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencreennas
M3MEHYUBOCTh. JlabopaTtopHas
pabota Ne 6.

N3yuennemo qupuKamoHHO MK
3MEHUYUBOCTH,
MTOCTPOCHUEBAPUAITUOHHOTOPSI
Jla ¥ BapUallMOHHOMKPUBON»

0.5

bu6moreka [IOK
https://m.edso0.ru/863e8efe

29

Hacnencreennas
W3MEHYHMBOCTb. JlaboparopHas
pabota Ne 7. «AHanu3
MYyTaIUi y Jpo30QHIIbl HA
TOTOBBIX MUKpPOIIpenapaTax»

0.5

bubnuoreka [JOK
https://m.edso0.ru/863e8efe

30

I'eneTukauenoBeka

bu6mmoreka [JOK
https://m.edso0.ru/863e8d78

31

PesepBHriit ypok. O600IIeHME
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no teme «HacneacTBEHHOCTE U
W3MEHYUBOCTb OPraHU3MOBY

32 Cenekuus Kak HayKa v 1 bubnuorexa [JOK
poIece https://m.edso0.ru/863e9214
MeTobl M JOCTHXKEHUS

33 CGJIGKiI/H/I pI;CTeHI/IfI u 1 Bubmrotexa LIOK

https://m.edsoo.ru/863e9214

YKUBOTHBIX

34 buoTtexHonoruskakoTpaciabIp 1 bubnuorexa [JOK
OW3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB 34

10 ITTPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buosorus, 10 kaacc/ Ilaceunux B.B., Kamenckuii A.A., Pyouos A.M. u ap.; Ilox
penakuueii [laceunnka B.B. Akunonepnoe odmectBo «U3narenberBo «IIpocBeimenne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA Metoauueckoe
nocooune/Ilaceunnk B.B., Akuuonepnoe o6uecTBo usaarejbcTso "'[Ipocsemenne’.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
www.informika.ru - asekTponnblii yueoHuk "buosorus' (Bep. 2.0 - 2000) u3 nukia
"OO0yuarouue SJHUMKIONEAUH" . - YueOHBbIH Kypc, KOHTPOJIbHBIe Bonpockl. (Kak
noJib30BaTbes - cM. "'Ilomoms'.)

www.skeletos.zharko.ru - ""OnopHo-aBHraTe/IbHasi cCHCTEMA YeJioBeKa'".
Oo0pa3oBartebHbIi caliT o npeaMery buosorus, kypc Henosek. CTpoeHue ckejiera.
Mbimeynas cucrema. Kak 3To padoraer. Ilpusioxkenusi: 2 cKeJeTHbIX IHIIUKJIONEIHH;
JJIS YYUTEJIsl - YPOKH, JIadOpaTOpHbIe, 6 TECTOB ¢ OTBETAMM.

www.biodan.narod.ru - "Buo/lan" - Buosorus ot /lansl. HoBocTH 1 0630p5bI 10
OuoJiorum, 3xoJioruu. Ipodaemsbl u Teopuu. EcTh TeMaTH4eckue BbINYCKH, oToraepeu,
Ouorpadum BeJJMKHUX YYEHbIX, CIIELCI0BAPD.

www.bio.1lseptember.ru - piast yaureseii "SI uay Ha ypoxk Buosiornu". Crarbu no:
boranuke, 300g0run, buogorun - Yenosek, O011eii 0Mog0run, IK0JI0rHH.






