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MHOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTMM TEOPETHYECKYI0 OCHOBY ISt
OTIpENICIICHUST TIOAXO0J0B K (POPMHPOBAHUIO COJEPKAHUSA YUEOHOTO mMpeameTa
«buonorus» cocraBwiIM: KoOHUeNTyanbHble mnojoxeHus OPIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LENE, CoaepKaHus, pe3yJbTaroB OOydYeHHUs U
TpeOOBAaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIUX IEIAX 1
NPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit ®enepany, a TakXKe IMOJOXKEHUS O
cnerupurke 0MoOTuY, €€ 3HAYCHUH B TTO3HAHUU KUBOUW MPUPOJIBI M 0OCCTICUCHHUH
CYIIIECTBOBAHMS YeJOoBeuecKoro oodmiecTBa. COTIaCHO Ha3BaHHBIM MOJOKEHUSM,
OTIpeIeNICHbI OCHOBHBIC (DYHKITH TPOTPaMMBbI IO OMOJIOTHH 1 €€ CTPYKTypa.

[Iporpamma mo Ouonmoruu naér MpeAcCTaBICHUE O Ienax, 00 obmei
CTpareruu OOy4YeHHsl, BOCHUTAHUS M Pa3BUTUA OOydarouMxcs CpeAcTBaMU
yueOHoro mpeamera «buonorusy», omnpeaenser o00s3aTeNbHOE MPEAMETHOE
CoJiepaHUEe, €ro CTPYKTypy, paclpeielieHhe TI0 pa3ienaMm U TeMaM,
PEKOMEHIyEeMYIO MOCIEA0BATEIBbHOCTh U3YUEHHS yueOHOr0 MaTepualia ¢ yuyéToM
MEXIIPEAMETHBIX ¥ BHYTPHIIPEIMETHBIX CBS3CH, JIOTUKH 0Opa30BaTEIBHOTO
polLecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUaroIuXcs.

B nporpaMme mO OHOJIOTMM TakXe YYHUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JTUYHOCTHBIM, METANpeJAMETHbIM U TMPEIMETHBIM pe3yJbTaraM
oOyueHusi B (OPMHpPOBAHMU OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOM
NEeATebHOCTH/YU4eOHbIX JEeUCTBUI OOydYarolIuXCcs MO OCBOEHHUIO COJEpKaHUs
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIN YPOBEHB) peaain30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4€HWU Ouonoruu, Omaromaps demy B HeE
IPOCMaTPUBACTCS HANpPaBICHHOCTh Ha pPa3BUTHC 3HAHWW, CBSI3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHUPOBO33PECHMUS, IIEHHOCTHBIX
OPHMEHTAIIN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIICHUS, MPEACTABICHUN O 3I0pPOBOM
oOpa3ze XKM3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpY>Kalolled MPUPOIHON cpere.
[TosToMy Hapsmy ¢ M3ydeHHEM OOIIEeOMOIOTHYECKHX TEOPUH, a TaKkKe 3HAHUHU O
CTPOCHUHU KUBBIX CUCTEM PAa3HOTO paHTa U CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpamMMme MO0 OWOJIOTHH YCIECHO BHUMAHHE WCIOJIBb30BAHUIO
MOJTyYEHHBIX 3HAHWU B TMOBCEIHEBHOMN JKU3HU ISl PEIICHUS MPUKIATHBIX 3a/1a4, B
TOM 4YHCIe: TPO(UIAKTUKUA HACIEJICTBEHHBIX 3a00J€BaHUU YEIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS IKOJIOTUIECKU
IEJIECO00pa3HOTO TOBENEHUS B OKpYXKaloIel NpUPOAHONW Cpene, aHaau3a
BJIIUSHUST XO3SHUCTBEHHOW JCATEIBHOCTH 4YEJIOBEKAa HAa COCTOSIHUE TMPHUPOIHBIX M
MCKYCCTBEHHBIX YKOCUCTEM. Y CHIICHHEC BHUMAHUS K IPUKJIAIHONW HAMPABICHHOCTH
y4ueOHoro TpenMera «bHOoJIOTHS TIPOJUKTOBAHO HEOOXOIUMOCTHIO 0OecTeueHus



YCIIOBUM ISl pEIICHUs OJHOM M3 aKTyallbHBIX 3a]a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas Impeanonaraer (GopMupoBaHHe Yy 0OyYaromUXcs
CHOCOOHOCTH aJalTUPOBAaThCS K HW3MEHEHUSM JTUHAMHYHO pPa3BHUBAIOILEIOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHMMAET Ba)KHOE
Mecto. Ona obOecneuuBaeT (popMUPOBaHUE Yy OOYdYarOIIUXCS MPEICTABICHUI O
HAay4YHOM KapTUHE MHpa, paclIdpseT U 0000uIaeT 3HaHUS O XKUBOM mpupoje, eé
OTJIMYMUTEIbHBIX MPHU3HAKAX — YPOBHEBOW OpraHM3alM{d M SBOJIOLUUH, CO3AAET
yCIOBUS  AJIsA:  TO3HAHWS  3aKOHOB  JKMBOM  MPUPOABI,  (OPMHPOBAHHS
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HAaBBIKOB 370pOBOTO M Oe3omacHoro oOpasa
KU3HHU, SKOJIOTHYECKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJIEC
Y YETIOBEKY.

Bonbioe 3naueHne OMOIOTUSI UMEET TaKKe JIsl PEIICHUs BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3alad  CpemHero  olOmiero  oOpa3oBaHHs,  COLMATIU3AINH
oOyuaromuxcs. M3ydenune Ouonoruu obecrieunBaeT yciaoBHs A (pOopMUpOBaHUS
WUHTEIJICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBI, CIOCOOCTBYET HHTETPAIMK OHMOJOTHYECKUX 3HAHHWH C
MPEICTaBICHUSIMH U3 JPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHble MOJOKEHUS O NpeJHA3HAUEHHM Y4eOHOro IpenMera
«buonorus» coOCTaBUIM OCHOBY JUISl ONpENEICHHA IMOJXOI0B K OTOOpYy U
CTPYKTYpPUPOBAHHUIO €ro COAEpX aHHs, TMPEACTAaBICHHOr0 B MporpamMme [0
OMOJIOTHH.

Ot6o0p coxepkanusi yueOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYUIECTBIIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO MOJIX0Ja, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecs: OMKHBI OCBOUTh 3HAHHWA W YMEHHS, 3HAYUMBIC IS
(GopMupoBaHus 0OmIeH KyJIbTYphl, ONPEACNAIONINE aJeKBAaTHOE IOBEJICHHE
YelioBeKa B OKPYXKAIOIIeH MPUPOAHON cpefie, BOCTPEOOBAaHHBIE B MOBCEAHEBHOU
KU3HU W TpaKTHUecKod aestenbHocTH. Ocoboe MECTo B ATOH cHcTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIy>KaT OCHOBOM Uit ()OPMUPOBAHUS
NPEJICTABICHUI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOHW KapTHHE MHUpa U
[EHHOCTHBIX  OPHEHTAlUSX  JUYHOCTH, CHOCOOCTBYIOUIMX  TIyMaHH3ALHUU
OMOJIOTHYECKOr0 00pa30BaHUs.

CTpyKTypHpOBaHHE COJEpKaHUS ydeOHOro Marepuaja B TMPOrpaMMe I10
OMOJOTUN OCYIIECTBICHO C YyYETOM NPUOPUTETHOTO 3HAYECHUS 3HAHUHA 00
OTJIMYUTEIBHBIX 0COOEHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHU3allM U
HBOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeaMera «buomorus»
BBIJICJIEHBI CIIEAYIOIINE COJepKaTeNbHble TUHIM: «bronorus kak Hayka. Meroabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruyeckas cucremay, «OpraHusm Kak



Oouonoruueckas cucreMa», «Cucrema W MHOTOOOpasue OPraHUYECKOTO MHUPAY,
«OBOIIOLMSA KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Ilens um3yuenus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaICHHE  OOyYarOUMMUCSA  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3alMy JKMUBBIX CHCTEM pa3HOTO paHra U NpUOOpeTeHHEe YMEHUH
UCIOJIb30BaTh ATU 3HAHMS JJI1 TPAMOTHBIX JEUCTBH B OTHOUIEHUU OOBEKTOB
KUBOM PUPOIBI U PEIICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOIEM.

Joctrxenune nenu u3ydeHus yuyeObHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOIIMX 3a1a4:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAaHUM O OHMOJIOTMYECKUX TEOPHSIX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIIax, CIY>KallUX OCHOBOM
st (opMHUpOBaHMsI NPEACTABIECHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O
METO/Iax HAY4YHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOI0 YpOBHS OpraHHU3allMM, BbIIAIOLIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBAaHMUAX B OMOJIOTHH,

(dopMupoBaHHE y OOyYarOIIMXCSl IO3HABATEIbHBIX, WHTEJUIEKTYAIbHBIX HU
TBOPUYECKUX CIIOCOOHOCTEW B MpPOILIECCE aHAIM3a JAaHHBIX O IyTSX Pa3BUTUS B
OMOJOTMH HAay4HBIX B3MVISAOB, WJEH U TOJIXOJOB K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 ypOBHS OPTaHU3aLUU;

CTAaHOBJICHHE Yy oOydarouuxcsi oOmeil KyJbTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH U OLEHUBATH SBJICHUS OKPY’KaIOLIEro
MHUpa >KMBOW MPUPOJbI HAa OCHOBAHMM 3HAHUW M OIbITa, MOJYYEHHBIX NpH
U3YYEeHUU OUOJIOTHH;

dopmupoBaHre y OOydYarOIIMXCS YMEHMHA WJUTIOCTPUPOBATH 3HAUYEHUE
OMONOTMYECKUX 3HAHUM B MPAKTHUUECKOW JEeATENbHOCTH YEJIOBEKa, PpPa3BUTHHU
COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTUN U arpoOHUOTEX HOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJOBEKOM >KHUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEpEXKHOTO OTHOLLEHUS K HEH, COOIOIEHUS 3THUECKUX
HOPM IIPH NMPOBEICHUN OUOJIOTMYECKUX HCCIEA0BAHUM;

OCO3HAaHUE LEHHOCTU OWOJIOTMYECKHUX 3HAHUH JUIsl TOBBILIEHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPBI, JU1s1 (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE NMPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU 115
OLICHKH MOCJIEACTBUN CBOEH AESITEIbHOCTHU IO OTHOILIEHUIO K OKpY Kartolllel cpere,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COONIOACHUE Mep NPO(UIAKTUKH
3a00JIeBaHUM.

B cucreme cpemgnero oOmiero oOpazoBaHus «buonorus», u3ydyaemas Ha
0a30BOM YypOBHE, SIBJISETCS 00S3aTENbHBIM YUEOHBIM MPEAMETOM, BXOAAIIUM B
cocTaB IpenMeTHOM obnacTi « EcTecTBeHHO-HayUHBIE TPEIMETHI».



Jns uzydenust 6uosioruv Ha 0a30BOM YPOBHE CPEIHET0 00IIEero o0pa3oBaHus
oTBomuTCcs 68 "acoB: B 10 kimacce — 34 gaca (1 gac B Henmento), B 11 kimacce — 34
yaca (1 gyac B Hezento).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buosnorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (pumocoduet, ITUKOM, ICTETUKON U MPaBOM.
Pons Ouonoruu B (QOpMUPOBAHHHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMONOTUYECKUX HAYK.

MeToapl MO3HAHUS KUBOM TIPUPOIHI (HAOTIOIEHNE, SKCTIEPUMEHT, OTTMCAHUE,
U3MepeHue, KiaaccupuKalus, MOJAETUPOBaHUE, CTaTHCTHYecKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

IToptperst: U. Hapsun, I'. Menaens, H. K. Konbros, {x. Yorcon u ®@. Kpuk.

Tabmue! u cxeMbl: «MeTo bl TO3HAHUS KUBOW MPUPOIIBI».

JlabopaTopHble U MPaKTHYECKHE PA0OTHI:

[Ipaktnueckass pabota Ne 1. «Mcrmosnb3oBaHue pas3IMYHBIX METOAOB IpU
U3Y4YEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI 1 MX OPraHU3aIUs.

Kusbie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: ouonoruu. Ominune
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPO/IBIL.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. YPOBHU OpTaHU3ALMN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHbIM, MOMYJISIHOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTE€OIIEHOTUYECKHH ), OMOC(hEPHBII.

JdeMmoHcTpanuu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU KU3HUY, « YPOBHU OpraHU3AINH
KUBOU TIPUPOIBDY.

O6opynoBanue: Mmojensb MoJiekyasl [JHK.

Tema 3. XumMu4YecKHid COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKUM. XUMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPO3JIEeMEHTHI. Boa 1 MuHepaibHbIE BEIIECTRA.

@OyHKIIMM BOAbl M MHUHEpalbHBIX BeHIECTB B KieTke. lloanepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmblie 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBII COCTaB. Y pPOBHU
CTPYKTYyphl O€IKOBOM MoOJIeKyNbl (IIEpBUYHAs, BTOpPUYHAs, TpETUUHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
GyHKIMH OEITKOB.



®epMenTsl — Ouonorndyeckue KaramuzaTopbl. CTpoeHue QepMeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas crneunupuuHoctb. KodepmeHnTsl. ButamuHbLL
OTnnuust GepMEHTOB OT HEOPTAHUYECKUX KaTaJu3aTOpPOB.

VYraeBoael: MoHOcaxapuabl  (TJIOKO3a, pubo3a U JE30KCHpH003a),
aucaxapunbl  (caxaposa, JakTo3a) | IoJucaxapuibl  (Kpaxmas, TJIMKOTEH,
nesionosa). buonornueckue pyHKIMM yTIIEBOIOB.

Jlunuael:  Tpurmuuepuabl, ¢GocPoaunuasl, crepouasl. ['HapodUIBHO-
ruipodoOHbIe  cBoiicTBa. buonornueckue Qynkuum sununoB. CpaBHeHUe
YTJIEBOJIOB, OEIKOB U JIMMHUA0B KaK UCTOUHUKOB YHEPTUU.

Hyxneunoseie xucmorel: JHK wn PHK. Hykmeornaer — MoOHOMEpHI
HYKJIenHOBBIX KUcIOT. Ctpoenue u ¢pyukimu JJHK. Ctpoenune n pynkuuun PHK.
Buaest PHK. AT®: ctpoenue u hyHKIMU.

Iutonmorus — Hayka o kinerke. Knetounas Teopust — npumMep B3auMOJIEUCTBUS
uzaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3yUYEeHHUSI KIETKU.

Kierka kak uenoctHas xuBasg cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTasi Hapy»Has mMeMOpana, moinekynbl JIHK kak renernueckuit ammapar,
CUCTeMa CUHTe3a OellKa.

Tunel KJIETOK: SyKapuoTHYECKas M mpokapuotuueckas. OcoOeHHOCTH
CTpOEHHUsl MpoKapuoTHUecKkod KineTku. Knerounas crenka Oakrtepuil. CtpoeHue
AYKapUOTUYECKON KIETKA. (OCHOBHBIC OTIMYMUS PACTUTEIBHOM, XUBOTHOW H
rprUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, MX
¢ynkuuu. [Inazmarnueckas meMmOpana, e€ cBoiicTBa U (pyHkuuu. Luronnasma u eé
opranonapl. OnmHomeMOpannbie opraHowabl kietku: JIIC, ammapart [osbmxw,
au30coMbl. [loyaBTOHOMHBIE OPTaHOUIBl KIETKU: MUTOXOHAPHH, TLIACTUIBI.
[TpoucxoxaeHne MHUTOXOHIpUN u TacTuA. Buasl miactun. HememOpanHbie
OpraHou/ibl KJIETKH: pUOOCOMBI, KIETOYHBIA WEHTpP, LEHTPUOJHU, PECHUYUKH,
KryTUKH. OyHKIUU OpraHOMI0B KIETKU. BKitoueHus.

Anpo — perynsatopHblil neHTp KieTku. CTpoeHue sapa: siiepHas 000J04YKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BELIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpersl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®pankiun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMUYECKHX 3JEMEHTOB B HEXKHMBOMU
npupojiey, «Pacrpenenenne XuMU4eCKUX JIEMEHTOB B dKUBOW MPUPOJIEN.

TaGmuner u cxemsl: «llepuoanyeckas Tabauna XMMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoeKyJibl BOAb», «bruocunres 6enka», « CTpoeHre MOJIEKYJIbI OelKay,
«Crtpoenue depmenta», «Hyxnennossie kucinotsl. JJHK», «CtpoeHue mMosieKyIibl



AT®», «CTpoeHue 3yKapuoTUYECKOW KIETKW», «CTpOEHHE KUBOTHOU KIETKN»,
«CtpoeHne pacTUTENbHOU KIETKN», «CTpOEHHE MNPOKAPUOTUYECKOU KIIETKWY,
«CtpoeHue aipa KIeTKn», «Y raeBoAbD, «JIMmuasn.

OOopynoBaHuEe: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE I MPOBEICHUS
HAOJIOZCHUH, W3MEPEHHH, HSKCIIEPUMEHTOB, MUKpOMpEnapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATIbHBIX KIETOK.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHnas pabdota Ne 1. «M3yueHme KaTaTUTHIECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMuI1a3bl UM KaTanasbl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue cCTpoeHHS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepwil MOJI MUKPOCKOIOM Ha TOTOBBIX MHKpOINpernaparax U HxX
OTIMCAaHHEY.

Tema 4. ’KusHenesATeJbHOCTb KJIETKH.

OOMEH BeIIeCTB, WJIM METa00Iu3M. ACCUMUIALMS (TUIACTUYECKUNA OOMEH) U
TUCCUMMWIISIIUA (PHEpreTuueckuidi OOMEH) — JIBE€ CTOPOHBI E€IMHOTO IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMs BEIIECTB U HHEPrUU B MOHUMaHUU
MeTabou3Ma.

Tunbl oOMeHa BeliecTB: aBTOTpOdHBINA U rerepoTpodHsbiif. Poib ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIETKE.

®ortocunTe3. CBeroBas u TeMmHOBasg (¢a3bl (oTocuHTe3a. Peakiuun
doTocunTe3a. DPhekTUBHOCTL (hoToCcHHTE3a. 3HAUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emiie. Biausinue yciioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KyJbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEeMOCUHTE3UpyIolue OakTepun. 3HaYeHUE XEMOCUHTE3a IS
KW3HU Ha 3eMIIE.

DHepreTudeckuii 0OMeH B KieTke. PaciernieHue BeIecTB, BBIJACICHHE H
AKKyMYJIUPOBaHWE DSHEPTUU B KIETKE. OTalbl SHEPreTHUYECKOro ooOMeHa.
I'mukonus. bpoxenue m ero Buabl. KuciopoJHOE OKHUCIEHWE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunupoBanue. D¢ dexkTUBHOCTH
AHEPTeTUYECKOro 0OMEHa.

Peakimuu wMarpuunoro cuHTe3a. [eHermueckas wuHpopmamusa u JIHK.
Peanuzanus reHernyeckod uHpoOpManuu B KiIETKe. [ €HETHYECKUM KOA U €ro
cBoricTBa. Tpanckpunius — MmaTpuuHblii cunte3 PHK. Tpauncisius — 6umocunTes
Oenka. Ortanbl Tpanciasuun. KoaupoBanwe amuHOKUCIOT. Ponb pubocoM B
OounocuHTe3e OemnKa.

Hexkinerounsie (opmbl xu3HU — BUpychl. Mctopust otkpbiTus BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI UM JKU3HEHHOTO IIMKJIAa BHUPYCOB.
baktepuodaru. bone3Hu pacrteHuid, KUBOTHBIX M 4YEJIOBEKAa, BBHI3bIBAEMBIC
Bupycamu. Bupyc mmmynoaepuumra yenoseka (BMY) — Bo3Oymurtens CIIM/a.



OOparHast ~ TpaHCKpWMNIMs, peBepTaza u  HHTErpaza. lIpodumakTuka
pacrpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

IHoptpetsr: H. K. Konbuos, /. . UBanosckuit, K. A. Tumupsses.

Tabmuier u cxembl: «Tunbl utanus», «Mertabonusm», «MHTOXOHIPHS,
«DHepreTuyeckuit oomen», «Ximopomiacty, «Potocuntesd», «Ctpoenne JHK»,
«Ctpoenue u GyHKIIMOHUpPOBaHUE reHay, «CuHTte3 Oenka», «I eHeTHYeCcKui Koy,
«Bupycs», «bakrepuodarn», «Crpoenue u xkuzHeHHbld 1nukn Bupyca CIIN/]a,
O0akTepuodara», «Pemnukanus JJHK.

Oo6opynoBanue: moaenu-ammiukanuu «Ynpoenune IHK wu tpanckpumnimsy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojaenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHMe U MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Krneroynplii 1MWK, WM KWU3HEHHBIM NUKI KieTku. MHTepdaza m MuTo3.
[Iponeccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuds MaTpUYHOTO
cuateza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHOTHIIL.
JIMTUION THBIN u TalyIOUIHBIA  XPOMOCOMHBIE HaOOpHI. XpomaTuisl.
[utomornueckue OCHOBBI PAa3MHOXKEHUS WM  WHIMBHAYAJIbHOIO  Pa3BUTHUS
OPTraHU3MOB.

Henenne knetkun — muto3. Ctagum murosa. lIpoueccel, npoucxonasine Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKUA CMBICIT MUTO3A.

[Iporpammupyemasi TuOeinb KJIETKHU — aloITo3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: OecIoyioe U 1moJioBoe. Buabl Oecnonoro
Pa3MHOXEHUS: JCIEHUE HAJABOE, IMOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpazoBaHue, BEreTaTUBHOE pa3MHOXKeHHUE. IcKycCcTBEeHHOE KIIOHUPOBAHUE
OPraHW3MOB, €r0 3HAYEHUE JJIsI CEJIEKIUH.

[TonoBoe pa3MHOXKEHUE, €TO0 OTIUIHS OT OECIOJIOTO.

Meito3. Craguu meio3a. Ilporecchl, Npoucxoadiyde Ha CTaAusiX MeHo3a.
IToBenenne xpomocom B wMeno3e. KpoccuHrosep. buonormdyeckuii cmbICa U
3Ha4YEeHUE MENO03a.

['ameTtorenes — mpolecc 0Opa3oBaHUs TOJOBBIX KJIETOK Yy >KMBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHA W AUYHUKH. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — rameT (crmepMaro3oui, sIHIEeKIeTKka) — CHepMaTOoreHe3 U OBOICHE3.
OCOOEHHOCTU CTPOEHUS SIMIIEKIETOK U crepMaTo30uaoB. OIUI0J0TBOpPEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTUe (OHTOreHe3). OMOpHOHAJIbHOE  pPa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Yy MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, ractpysmusi, opranorenes3. IloctamOpuoHanbHOE pa3Buthe. THIIBI
MOCTAIMOPHUOHAILHOTO Pa3BUTHS: TpsSAMOe, HempsiMoe (IMYMHOYHOE). BiusHue



Cpenbl Ha pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIECHHBIC
YPOJACTBA.

Poct u pasButue pacreHuil. OHTOreHE3 IIBETKOBOTO PACTECHHS: CTPOCHHE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuubpl u cxembl: «DopMbl pa3sMHOXKEHUS OPraHu3MoOBY», «JlBoliHOE
OIUIOAOTBOPEHUE Yy IIBETKOBBIX pacTeHHI», «BereraTuBHOe pa3sMHOXKEHHE
pacteHui», «Jlenenne xwietku Oakrepuid», «CTpoeHHE TIOJNIOBBIX KIIETOK,
«Ctpoenue xpoMocombl», «Knerounsli mukin», «Pemnukanus JHK», «Mutosy,
«Meiosy, «lIpsmoe u Henpsimoe pa3BuThe», «l'aMeToreHe3 y MiaeKOIUTAOMINX U
4yenoBeKa», « OCHOBHBIEC CTaJIMM OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThbl «CriepMaro30u1bl
MJIEKOITUTAIOLIETO», «SHIEeKIeTka MiekonuTaromero», «Kapuoknnes B kieTkax
KOpEIlKa JyKa», MarHuTHas MOJEb-alIuIMKauus «/leneHue KIeTkn», MOJelb
JIHK, monens MeradazHoi XpOMOCOMBI.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HabGmrogeHue MHUTO3a B KIETKaX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOTIPENapaTaxy.

JlabopatopHas pabotra No 4. «/3ydyeHue cTpoeHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIPENapaTax».

Tema 6. HacjieiCTBEHHOCTb U M3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTuku. Mcropus pa3Butusa reHeTUKd. Ponb nurosiorun
U HSMOPHUOJIOTUM B CTAHOBJIICHUM TEHETUKHU. BKiIam poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeETOasl TEHETHKH (TUOPHUI0IOTHUYECKUN,
[IUTOTEHETUYECKUH, MOJEKYIsIpHO-TeHEeTHYeCKHi1). (OCHOBHBIE T'€HETUUYECKHUE
noHsTUA. ['eHeTn4YecKkass CHMBOJIMKA, UCTIOJIb3yeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIC ['. MeHnenem.
MoHoruOpuaHoe CcKpeliuBaHue. 3aKOH eAMHO0Opa3usi THOpPUIOB MEPBOTO
nokojienus. I[IpaBuno gomMuHHUpOBaHUS. 3aKOH PpACIICIUICHHUS MPU3HAKOB.
I'unoresa uncrotel ramert. [1oIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JlurnOpugHoe  CKpelMBaHWE. 3aKOH  HE3aBHCHMOTO  HACJICAOBAHUS
npu3HakoB.  LluToreHeTMueckMe  OCHOBBI  JUTMOPHUIHOTO  CKpEIIMBAHUS.
AHanu3upytouiee ckpenmBanre. Vcrnonb30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JUIs1 OTIpENIeTICHH S TEHOTHIA 0COOU.

CuemsieHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HacJIE€JOBaHMIO I'eHOB. HapyllleHne CUerieHus TeHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAs TEOPHS HACJIEACTBEHHOCTH. | €HETUUECKHUE KapThl.



['enernka mosia. XpoMOCOMHOE OINpPEAEICHUE Moia. AyTOCOMBI U MOJOBBIE
XpoMOCOMBI. ['omMoramMeTHele W reTeporaMeTHble oOpraHu3mbl. HacrienoBaHue
IIPU3HAKOB, CLCIUIEHHBIX C ITOJIOM.

N3MenunBOCTh. BUBI N3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACIICICTBCHHASI.
Pomp  cpenpl B HEHAcHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAN(PUKAIIMOHHON U3MEHUYMBOCTH. BapuallmoHHbIN s M BapUallMOHHAsL KpUBasl.
Hopma peaknuu mpusHaka. KomnuecTBEHHBbIE M KAaYECTBEHHBIE MPU3HAKH U HX
HOpMa peakiuu. CBoicTBa MOAU(DUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrtBenHasi, WM TEHOTUIHMYECKas, M3MEHUYMBOCTh. KoMOuHaTHBHas
U3MEHUYMBOCTh. Mei03 W TMOJIOBOM MpOIECC — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTU. MyTaliMoHHasi U3MEHUMBOCTh. Kiaccudukaiiust MyTamuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpU4YMHbI MyTaluuid. MyTareHHble (PaKkToOphI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieACTBEHHON n3menunBocty H. 1. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuortumn uenoBeka. OCHOBHBIE METOJbl T€HETHUKH
YeJIOBEKa: TeHEAOrHYeCKui, OIM3HEIOBBIN, [IMTOTCHETHUYECKUH, OMOXUMUYECKUM,
MOJIEKYISIPHO-TEHETUYECKHIA. CoBpemeHHOoe OTIpE/ICIICHHE TE€HOTHUIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIIE€ C MOMOIIBIO
[M[[P-ananu3a. HacnencrtBeHHble 3a00JieBaHUS 4YEJIOBEKA: TEeHHBbIE OO0JIE3HHU,
0OJIE3HH C HACJIEACTBEHHOW MpenpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckne W TeHepaThuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHMBI
310pOBOT0 00pasa >KU3HU, AUATHOCTUKHU, MPO(OUIAKTUKYI U JICYEHUSI TeHETUUYECKUX
OoJie3Hel. MenuKo-reHeTUUeCKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHUE MEIUIIMHCKON
TCeHETHKHU B MPEJOTBPAIEHUH U JICUEHUU TCHETHUECKHUX 3a00IeBaHU YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MoOHOTMOpUAHOE  CKpEUIMBAaHUE U €r0
LIUTOTEHETUYECKAsT OCHOBa», «3aKOH pAaCIICIUICHUS] U €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH  YHUCTOTBI  TrameT», «JluruOpuaHoe  CKpellMBaHHE),
«lutonornueckue OCHOBBI JTUTUOPUIHOTO CKpELIUBaHUD, «Meio3sy,
«B3auMoJIelicTBUE aUIENIbHBIX TIEHOB», «l'€HEeTMYEeCKHEe KapThl pPACTCHUH,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTuka mnona», «3aKOHOMEPHOCTH HaCIEAOBaHUS,
CUEIUIEHHOTO ¢ Tnosiom», «KapuoTumbel YenoBeka MW KUBOTHBIX», «Buabl
U3MEHUMBOCTH», «MoaudukalnonHas H3MEHUYUBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuKa rpynn KpoBu», «MyTalluoOHHAs U3MEHYHUBOCTD.

O6opynoBanue: Mojenu-anmIuKaun «MOHOTHOPUIHOE CKpEUIUBaHUEY,
«Henonnoe momunupoBaHue», «JluruOpuaHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3oduna» (Hopma, MyTanuu
(OopMBI KpBUTIBEB M OKPACKU TeNa), repdapuid «I opox MOCEBHOW.

JlaGopaTopHble 1 NpaKkTHYeCKUe PadoThI:

JlaGoparopHas pabota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
IUTUOPUTHOTO CKpEUIUBaHUS Y Ap030(MIbl Ha TOTOBBIX MUKpPOIIpErnapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHne MoaupuKarlmOHHON U3MEHUUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALMOHHON KPUBOWD.

JlabopatopHas pabotra Ne 7. «AHanm3 myTanuii y npo30(Guibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktnueckass pabota Ne 2. «CocraBieHue M aHalu3 POJOCIOBHBIX
YEI0BEKaY.

Tema 7. Cesiekuiusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi KaKk Hayka M Mpouecc. 3apoKICHUE CEJIEKIMU U JIOMECTUKAIUS.
Yuenne H. . BaBuioBa 0 1eHTpaXx TNPOUCXOXKIACHUS M MHOTrooOpasus
KYJbTYpHBIX pacTeHHil. L{eHTpbl MpOMCXOXkKAEHHUS JOMAIIHHUX XUBOTHBIX. Copr,
OPO/IA, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIUU. MacCoBbIi U MHANBUIYATBHBIA OTOOPHI B
CEJIEKIIMM PAcTEeHWH M JKUBOTHBIX. OIEHKa 3KcTephepa. bim3kopoacTBeHHOE
cKkpenuBanue — WHOpuauHT. Ywucras nunug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nnn rudpunHas cuina. HepoAacTBEHHOE CKpelIMBaHHE — ayTOPUJIMHT.
OtnanénHas rulOpuanzauus M e€ ycrnexu. VICKycCTBEHHBI MyTareHes M
MOJYYEHUE TONUIUIONI0B. JIOCTHKEHUSI CENEKIMA PACTCHHWM, >XUBOTHBIX W
MUKpPOOPTaHU3MOB.

broTexHOMOTHs Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3ganusi pexomOuHanTHo JIHK wu Ttpancrennsix opranuzmon. Kiierounas
uHxeHepus. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUU.
KiionupoBanue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

KOJIOTHYECKHE U DTHUYECKHE pOOJIEMBI. I'MO - Te€HETUYECKH
MOIU(UITUPOBAHHBIE OPTAHU3MBI.
JleMOoHCTpauuu:

[Toptpersr: H. 1. Baswios, 1. B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHOB.

Tabmuupl u cxembl: Kapta «lIeHTpBI MPOUCXOXKAECHHS W MHOTooOpasus
KYJbTYPHBIX pacTeHHi», «Ilopoabl fOMaIHUX KUBOTHBIX», «COopTa KyJIbTypHBIX
pacrennity, «Otnanéanas rudbpuauzanus», «Padotel akagemuka M. ®. lBaHoBay,
«lTonumnonnus», «OO0BEKTbI OuoTEXHONOTHNY, «KileTouHble KyabTYphl U
KJIOHUpOBaHue», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISDKU TUIOJIOB M KOPHEIIIO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.



JlaGopaTopHbie 1 IpaKTHYEeCKUEe PpadoThI:

Okckypeust «OCHOBHBIE METOJBI W JOCTHKCHUSA CEJEKIMU PACTCHUH U
’KUBOTHBIX (Ha CEJICKIIMOHHY IO CTAHIIHIO, IJIEMEHHY 1O bepmy,
COPTOUCTBITATENIBHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abOpaTOPUIO
arpOyHHUBEPCHUTETA WX HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBoJIONMOHHAS OMOJIOTHAL.

[IpeanocbUIKM BO3HUKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIFOLMOHHAS
Teopusi U €€ MecTO B OMOJOTMU. BiusiHue 3BOIOUMOHHON TEOpUM HA Pa3BUTHE
OHMOJIOTUH U APYTUX HAYK.

CuperenbcrtBa 3Boiouuu. [lageoHTonmormyeckue: MOCIEA0BATENbHOCTD
HOSIBJICHUS. BHUJIOB B MaJ€OHTOJIOIMYECKON JIETOMHUCH, MEPEXOaHble (POPMBL
buoreorpaduyeckue: cxoacTBo u paznuune GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrMYECKHEe: CXOACTBA W pa3iuuus 3MOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMHUYECKHUE: TOMOJIOTHYHBIC, aHAJIOTUYHBIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IyTeW y BCeX
OpraHu3MOB.

OpomronoHHas  teopus Y. JlapBuHa. [IpeanocbUIKM  BO3HUKHOBEHHS
JapBUHU3MA. J[BHKYIIME CHJIbI 3BOJIOUMM BUAOB 1o JlapBuHy (M30BITOUYHOE
Pa3MHOYKEHHE MPU OIPAHMYEHHOCTH PECYPCOB, HEONPEIECIEHHAass U3MEHUYNBOCTb,
O0opbOa 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBosiolud (CTD) u e€ 0OCHOBHBIE TIOJIOKEHUS.

MukposBomtonus. [Tonmynsuusa kak eAMHUIA BUAA U 3BOJIOLNH.

JBrxynire cuinbl (QaxTopbl) 3BOJIOLMH BUAOB B Mpupojie. MyTallMOHHBIHI
MpoLEecC W KOMOWHATUBHAS W3MEHUYMBOCTH. llomynsimnoHHBIE BOMHBI U JApeid
reHoB. M30s1us 1 Murpanus.

EcrectBenHblii oTOOp — HampaBisiouid (akrtop 3Boiroiuud. DopMel
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3ysbTar 3Boitonuu. llpumepsr
MpUCTIOCOONIeHH y OpraHu3MoB. ApoMopGd 036l U UANOATANTALINY.

Bun wu  BumooOpazoBanue. Kpurepunm Buga. OcHOBHbIE  (OpPMBI
BU000pa3oBaHusi: reorpaduyeckoe, 3KOJIOTHYECKOE.

MakposBonmorusi. PopMbl  IBOMIONUU:  (UIIETUYECKAs, TUBEPIrEeHTHas,
KOHBEpreHTHas, napajuienbHas. HeoOpaTuMocTh 3BOTIOLMH.

[IpoucxoxaeHne OT HeCleUUaTU3UPOBAaHHBIX MpenkoB. [Iporpeccupyromias
crnenuanu3anus. AJanTUBHAs paguanusl.

JlemoHcTpanum:



[Toptpetsr: K. Jlunnei, K. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepuos.
TaOnune! u cxemsl: «Pa3BuTHe OpraHMyEcKOro Mupa Ha 3emiiey, «3apoIbIiin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB PACTCHUINY,
«MHorooOpazue  mopon  KUBOTHBIX»,  «l[lomymsauum»,  «MyTauuoHHas

U3MEHUYMBOCTB», «ApoMopdo3b», «Waumoamantauun», «OO0mas aereHepaunusy,
«IBmkymue cuibl 3Boirouumny, «Kapra-cxema wMapuipyra myremectBuas Y.
HapBuna», «bopnba 3a cyiiecTBoBaHue», «IIpucCrnocoOJIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BuI000pa3oBaHNUEy, « IKOJIOTHIECKOE BUI000PA30BAHUE).

O6opyioBaHME: KOJIIEKIIUS HACEKOMBIX C Pa3IMUHBIMM THIIAMH OKPAaCKH,
HabOp MIOAOB U ceMsiH, Kosuiekuusi «[IpuMepsl 3alUTHBIX NPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPaBJICHUS SBOJIONUNY, 00BEMHAS MOJETh
«CTtpoeHne roJIoBHOro Mo3ra O3BOHOYHBIX.

buoreorpaduyeckas xkapra wmupa, KouieKmus «DOpMBI COXPaHHOCTH
UCKOMAEMBbIX JKMUBOTHBIX M pacTeHWil», Mojnenb ammmukauus «llepexpécr
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3zButne Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapar «/lpo3zodpuna» (HopMma, MyTanuu (GOpMbl KpbUILEB U
OKpacKH Tena).

JlabopaTopHble U MIPaKTHYECKHE PAadOTHI:

Jlabopatopuas pabota Ne 1. «CpaBHeHue BHAOB MO MOP(OIOTUYECKOMY
KPUTEPHUIOY.

JlabGopartopHas pabota Ne 2. «Onucanue npucnocoOIeHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE *KU3HHU Ha 3em.ie.

JloHay4Hble TPEACTABICHUS O 3apOXKICHHM >KW3HU. HayuHble TUMoOTE3bl
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOuoreHe3 W MaHCHEpMHs. XHUMHYECKas
ABONIOLMA. AOHOTEHHBI CHUHTE3 OPraHWYECKHUX BEHIECTB U3 HEOPraHMUYECKHX.
DKCIEPUMEHTAITBHOE MOJATBEPKICHUE XUMUYECKOW 3BoTtoMK. HavanbHble 3Tanbl
ouonornyeckoit 3Bosronud. ['mnoreza PHK-mMupa. ®@opmupoBanne MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE IPOTOKIETKU. llepBble KIETKM W WX 3SBOJIIOLMUSL.
@opMUPOBAHNUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam W nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickast spel. Ilameosolickas 3pa u €€ NEpuoAbl: KEMOPUMCKHUIA,
OPJIOBUKCKHUH, CHUTYPUHUCKHM, JEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so301icKas 3pa U €€ IepUOoAbl: TPUACOBBIN, FOPCKUN, METOBOM.

KaiiHo3olickas »3pa W €€ 1epuoAbl: NAICOTCHOBBIM, HEOICHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTruKa KJIMMara U reoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO M KXUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0osiBIEHNE, pacBET U BEIMUPAHUE TPYIII JKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak oTpaxeHue »3Boitonud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTraHU3MOB.

OBoJoLMs YesloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npencraBieHuil o
IPOUCXOXKIIEHUH uenoBeka. Meroasl H3ydeHus aHTpornorene3a. CxoxacrtBa u
pasnuyus 4enoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEITOBEKA.

JBwxymme  cunbl  (dakTophl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUMBOCTh W €CTECTBEHHBIM o0TOOp. OOmeCTBeHHBI 00pa3 KU3HH,
U3TOTOBIICHHE OPYIUH TPy, MBILUICHUE, PEUb.

OCHOBHBIE CTaIUA U BETBU HBOJIOLIMU YEJIOBEKA: aBCTPAIONUTEKU, YemoBek
yMenbli, Yenosek mnpamoxondmui, YenoBek Heanaepranbckud, UYenosek
pasyMHblii. Haxonku HCKoOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHUA, 00JIaCTh
pacrnpocTpaHeHusi, 00bEM roJI0OBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONECOUHAS
(eBpaszmiickasi),  Herpo-aBCTpajoMJiHasg  (PKBaTOpUAIbHAsl),  MOHTOJIOWHAS
(a3maTcko-amepuKaHckas).  UYepTbl  NPUCHOCOOJIEHHOCTH  MpEICTaBUTEIEH
YEJIOBEUYECKMX Pac K YCIOBUSM CyIIECTBOBAHMS. EIHMHCTBO 4YEIOBEYECKHX pac.
Kpwuruka pacusma.

JlemoHcTpanum:

IToptpers: ®@. Pemn, JI. Ilacrep, A. N. Onapun, C. Mwiep, I'. Opu, Y.
JlapBuH.

Tabmupbl U cxembl: «Bo3nukHoBenne CoJHEUHOM cucTeMbl», «Pa3Butue
opraHmyeckoro mwupa», «PacrurenpHas kietka», <«OKuBoTHas  KieTkay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHas CUCTEMA OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE aHATOMMYECKMX YEpPT CTPOCHMS YEJIOBEKAa U YEIO0BEKOOOpa3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAaJICOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOIO 4eNoBeKa», «/lpeBHenmune moanw», «JpesHue monan», «llepseie
COBPEMEHHBIE JIIOAN», «YeroBeuecKue pacobh».

O6GopynoBanue:  mynsku  «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAHbOHIA), CJICNKH WIH
U300paKEeHHUs] KaMEHHBIX OpYJIud TEepBOOBITHOTO YeIOBeKa (KaMHU-YOMIEPHI,
pyOmna, ckpebiia), TE€OXpOHOJOTHYECKas Talnuna, KoJUieKus «DopMbl
COXPAaHHOCTH UCKOTIIAEMBIX KUBOTHBIX U PACTEHUI».

JlabopaTopHble U MPaKTHYECKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «M3yueHue uckomaeMblx OCTaTKOB PacTEHUU U
KUBOTHBIX B KOJIJICKIUSX).



OKCKypcusi «IBOJIOLMS OPraHUYECKOT0 MHpa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIA WU KPAEBEAUECKUN My3el).

Tema 3. Opranu3zmbl ¥ OKpY:KaOLIas cpeaa.

DKoJoTHsl KaK HayKa. 3aJaud U pa3aenbl SKOJOTUH. METObl HKOJIOTHYECKUX
UCCJIEIOBAHMI. DKOJIOrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHMs OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckne (aktopbl. Knaccudukarus 3KoJIOTHUECKUX (PaKTOPOB:
abnotnueckrue, OUOTHYECKME U aHTPONOreHHbIe. JIEHCTBUE HKOJIOTUYECKUX
(dhakTOpOB HA OPTAHU3MBI.

AOuoTtuueckue (hakTophl: CBET, TEMIIEpaTypa, BIakHOCTb. DOTONEepruoan3M.
[IpucnocoOieHusi OpraHu3MoOB K  JACUCTBUI0O  aOMOTHYECKHX  (PaKTOPOB.
buonornueckue puTmel.

buotnueckue (bakTopHI. Bungnl OMOTHYECKUX B3aMO/JIEVCTBUMU:
KOHKYPCHIIHSA, XUITHUIECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomepamws,
MyTyajlu3M, KOMMEHCAIW3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M,
HeUTpaiu3M. 3Hau€HHE OWOTHMYECKUX B3aUMOJEHUCTBUU [JIsl CYIIECTBOBAHUS
OpPraHM3MOB B PUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonmyssiiuu. (OCHOBHBIE IOKa3aTelH
MOMNYJISALMKU: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4yucIeHHOCTHU MOIMYJISIUN U €€ PEryJIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymb6onbar, K. ®@. Pynbe, O. ['exkerns.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30HbI 3eminm», «Cpenbl oOUTaHUS
opranu3moB», «®Dortonepuoguzmy», «llonynauum»y, «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU MOMYJAINUA UHPY30puu-Ty henbkny», «[luiesbie menmy.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabGoparopHas pad6ota Ne 3. «Mopdosornueckue 0COOEHHOCTU paCTCHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEy Ca».

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISALUUN Pa3HBIX BUIOB
pAaCTEHUI.

Tema 4. CooOmiecTBa M IKOJOrHYECKHE CUCTEMBbI.

CoobmiectBo opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIlEHO3a: BHI0Bas,
MpOCTpaHCTBEeHHAs, Tpodudeckas (muuieBas). Buasli-nomuHanTel. CBsI3U B
ouoLeHo3se.

Okonoruueckre cucTeMbl (dkocucteMbl). [lonstne 00 »sKocucTeMe W
ouoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOJYIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopOoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (mUILEBbIE) YPOBHU JKOCUCTEMBI. [luileBble LENu U CETH.
OcHOBHbBIE TIOKAa3aTeNIM SKOCUCTEMBL: Ouomacca, NPOAYKLUMS. IKOJIOTUYECKHE
MUpPaMUJbL:  MPOAYKIHMH, YHUCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJISALHNS, pa3BuTHe. CyKIECCHsl.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMAa XBOHHOTO
WM IIMPOKOJIIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe u X03siCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak ¢akrtop ycroHuuBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHO0Opa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo m ero ¢yHknun. OcobeHHOCTH OMoOchephl Kak
rI00ANIbHOM 3KOCUCTEMBL. J[MHaMHUYecKoe paBHOBECME W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOr€OXUMHUYECKUE IIUKIIBI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTb Onocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUS B Orocdepe.
['oGanbHbIE HKOTOTHYECKUE TTPOOTEMBI.

CocymiecTBoBaHUE MIPUAPOBI 151 YEIIOBEYECTRA. Coxpanenue
O1opazHo00pa3usl Kak OCHOBA YCTOMYMBOCTH Onochepsl. OCHOBA pallUOHATHLHOTO
yIpaBJIeHUs] TPUPOJHBIMU pecypcaMyd U HUX UCIOIb30BaHUE. JlOCTIKEHUS
OMOJIOTHH U OXpaHa MPUPOIBL.

JdeMoHcTpanuu:

IToptpersl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxemsl: «Iluiessie nenu», «buoreHo3: coctaB U CTPyKTypay,
«IIpuponnsie cooOmecTBay, «llenn nuTaHus», «IKOJOTHYECKas MNUPAMHUIAY,
«buocdepa u yenopek», «IKocUCTEMA HTUPOKOITUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO  Jjeca», «buomeHno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTEHHbIE ~ BO3ACHCTBUS Ha NOpUPOAY», «BaxHeHlline HUCTOYHUKHU
3arps3HEHUs] BO3AyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cOCTaBIISIONIAS
ouochepo», «DakTopsl nerpaganuu nouBy, «llapHukoBeiil dpdexTy, «DakTopbl
PaIMOaKTUBHOTO 3arpsi3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocdeps,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepona B buocdepe», « KpyroBopot azota B nmpupoze».

O6opyoBaHue: MojeNb-anmuiuKanus « TurnudHble OMOLIEHO3bDY, TepOapuit
«PacturenpHbIe co00IIECTBAY, KOIEKINH «buoneHosy, «Bpenurenu BaKHEHIIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», Tepbapud W KOJUJICKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TPYyINaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii ®enepammun, M300pak€HUS OXPAHSIEMBIX BHJIOB
pACTEHUI U KUBOTHBIX.



[JDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [IPOTPAMMBI 11O
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COO, ycraHaBiuBarTcia TpeOOBaHUA K pe3ysibTaTam
OCBOEHHUSI  OOYyYaloIUMHUCS TPOTpaMM  CpeaHero ooOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDI

B cTpykType TUYHOCTHBIX PE3YyIbTAaTOB OCBOCHUA IpenMera «buomorus»
BBIJICJICHBI CIIEAYIOIIHE COCTABIISIONINE: OCO3HAHWE OOyJarONIMMUCS POCCUICKOMN
rpaXIaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOTPEACIICHUIO, HaIWYMe MOTHBAUM K  OOy4YeHHWI0  OHOJIOoTHhH,
[IeJICHANIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOCKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTUS OUOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH ~YCTAHOBKaMHM, MPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAIMYHUE SKOJOTHMUECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorus» gocTurarorcs B
€IUHCTBE YyYEOHOW U BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUMCKUMH COLMOKYJIbTYPHBIMHU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUA, Pa3BUTUA BHYTPEHHEH TMO3UIMHU JIMYHOCTH, MaTPUOTU3MA,
YBOXKEHUS K 3aKOHY W MPABOMOPSAKY, YETOBEKY TPyJla U CTApUIEMY IMOKOJEHHUIO,
B3aMMHOTO YBaXEHHUS, OCEPEKHOTO OTHONICHHWS K KYJbTYPHOMY HACICIUI0 U
TpaguUMsIM MHOTOHAalMOHANIbHOTO Haponaa Poccuiickoin deaepanuu, Npupoae u
OKPY>KarolIeu cpelie.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO Tmipenamera «buomoruspy
JOJDKHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTH 00yYarOIIMXcs pyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JTUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpHUEHTAIIM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHHUI, COOTBETCTBYIOIIUX
TPAAUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHHUE KU3HEHHOTO
ONBITa W ONBITA JACATEIBHOCTH B MPOLECCE PEATM3ANN OCHOBHBIX HAIPaBICHUN
BOCIIUTATEJIbHOU IESITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHCKOTO BOCIIUTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaOIIEToCs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB U OOS3aHHOCTEH, YyBaKE€HUE
3aKOHA U MPABOIOPS/IKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MJEATEIBHOCTH TMpPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATENbHBIX 3aJ1ay, BBINOJTHEHUU
OMOJOTHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHUE YUYHUTHIBaTh B CBOUX JIEUCTBHUSX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJICH C Pa3HBIMHU YOEKICHUSIMH, KYJIbTYPHBIMU LIECHHOCTSIMU U
COIIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOT'O BBITTOJTHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7ay, YBaXKHUTEIbHOIO
OTHOIIICHUSI K MHEHHIO OIMOHEHTOB MpPU OOCYXICHUH CIOPHBIX BOMPOCOB
OMOJOTHYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOM JEATETLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh POCCUICKOH rpaKJaHCKOI UICHTUYHOCTH,
MaTpuoOTU3Ma, YBAXKEHUSI K CBOEMY HAapOAy, UyBCTBA OTBETCTBEHHOCTH IEPEN
Ponunoy, ropmoctv 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEAUIO U MaMSATHUKAM MPUPOJbI,
noCTUXeHusiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJIEHUE H
pasBUTHE OWOJIOTHM, TOHWUMAHWSA 3HAYCHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHUIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPOJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAMTEIISIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS L[IEHHOCTEN CEMEWHOW KU3HHM B COOTBETCTBHUHM C
TpaauiusaMu HapoaoB Poccuuy;

4) 3¢cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUMN;



MOHUMAaHUE YMOITMOHATILHOTO BO3JCHCTBUS KUBOUW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KaYeCTBA TBOPUYECKOU JTUUHOCTH;

5) ¢usuyeckoro BocnuTAHMS, (GOPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAIBHOTO 0J1aAr0MOJy YU s:

MOHUMAaHUE U pean3alusl 3J0pOBOTO M 0Oe30macHOro olpasza >KU3HU
(310poBO€  THUTAaHHWE, COONIIOJIEHUE TUTMEHUYECKMX TpaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHIATHH H  OT/AbIXA, peryjspHas Quznueckas
aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOT'O W KOMIICTEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAHWE IIEHHOCTH TIPAaBWJI HHJIWBHAYyAITbHOTO H  KOJJIEKTHBHOTO
0€301MacHOTO MOBEICHUS B CUTYAIIUIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HH JTIOJICH;

OCO3HAHUWE TIOCTEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYIY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYI0TI00HE;

TOTOBHOCTh K AaKTHBHOW JEATETHHOCTH TEXHOJOTHMYECKOW W COLMAIBHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMHUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSITH TAKYIO IESITEIbHOCTD;

HHTEpPEC K pa3NuuHbIM cdepam TpodeccHoHaTbHON NeITeTbHOCTH, YMEHUE
COBEpINIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun U peaM30BBHIBATH
cOoOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHUS :

HKOJIOTUYECKU 11e7IeCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HCTOYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KyJNBTyphl: TNPHOOPETEHHE OIbITa
IJIAHUPOBAHUS TIOCTYIIKOB W OIICHKA WX BO3MOJKHBIX TOCJHEACTBUN IS
OKPYXKAarloIIeH CPebl;

OCO3HaHHWE TI00ATHLHOTO XapaKTepa KOJOTHMYECKUX MpoOiIeM W MyTed HuX
PEIICHNUS;

CIIOCOOHOCTh HWCIONB30BaTh MPHOOpETaeMble MPU HW3YYCHUH OWOJIOTUU
3HaHWST W YMEHHSA TPU pPEIICHUH TpoOIeM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOJONIONL30BaHuEeM  (COONIIOICHHE  TpaBWJI  TOBEJICGHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUIOB,
IKOCHCTEM, Orochephl);



AKTUBHOE  HENPHUITUE JICMCTBUM, NPUHOCAIIMX BpEI  OKPYKAOILIEH
MPUPOJIHON Cpelie, YMEHUE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTMYECKHE
NOCJEACTBUS NPEINPUHUMAEMBIX I€UCTBUI U MPEAOTBPAILAT HX;

HaJIU4YME PA3BUTOrO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
OmbITa JEATEeNIbHOCTH HKOJIOTHYECKOI HaIIPaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaTHCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBHOMN
PaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOMN ESATENBHOCTH 3KOJIOTMUECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKW U OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JIHAlore
KYJIbTYpP, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJEHCTBHS MEXKY JIFOJbMH U MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJIOTUM KaK HayKd, OCO3HAaHWUA €€ pOJu B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUHM IIEJIO0CTHOTO
IpEACTaBICHUS] 00 OKpYXaloleM MHpPE KaK O €IUHCTBE MPHUPOJIbI, YeOBEKa U
oOmiecTBa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoliemM
COXPAaHEHHUs IPUPOJHOTO PABHOBECHS;

yOSXIEHHOCTh B 3HAUMMOCTH OHMOJIOTHM Ul COBPEMEHHON LMBUIIM3ALNU:
obOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIMIIUHBI, CO3/IaHUE IMEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEIIaTb pPecypcHble  MpoOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeW BBIXOJAA U3 III0OATBHBIX IKOJIOTMYECKUX MPOOJIEM U
oOecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHUIO,  pPalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX pPECypcoB M (OPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMOJYYEHHH OUOJOTMYECKHMX 3HAHUW B UEIAX
NOBBIIICHUST OOWIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIHMOHAIBHON I'PaMOTHOCTH 00ydYaromuxcs, GopMHpyeMoi
IpY U3y4YEeHUH OMOJIOTHH;

MOHUMAHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4YyaeMble 3HAHUS [UJIs aHadu3a |
OOBSCHEHHS SBJIICHUM OKPY>KAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAy4yHbIX (PAKTOB H
MMEIOIIUXCS TAHHBIX C IEJIbIO MOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUAX;

OCO3HaHUE LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATENbHOCTh MHIMBUIYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEphIBHOMY OOpa3oBaHUIO H
caMm000pa30BaHNI0, K AKTUBHOMY IOJYYE€HHIO HOBBIX 3HAaHUW MO OHOJOTUMU B
COOTBETCTBHUHU C KU3HEHHBIMH TOTPEOHOCTSAMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HauyuMble IS (DOPMHUPOBAHUST MHUPOBO33PEHUS OOyYarOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXMIPEAMETHBIC) OOIIeHAYYHbIC MOHSITHS, OTpakarollue
IIEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa € CHEUU(PUKY METOJOB TTO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHbIH (HaKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HAOJIIOIEHUe,  M3MEpPEHUE, OKCIEPUMEHT U  JApPYrux),
yHUBEpCAIbHbIE YyuyeOHBbIE JeUCTBUS (MMO3HABATENbHbIE, KOMMYHHUKATUBHBIE,

pEryJsTUBHBIE), oOecrneunBaroIne dbopmupoBanue GYHKIIMOHATBHOM
IrPaMOTHOCTH ¥ COIMAIBHOW KOMIIETEHIIMH OOYyYalolMXCs, CIOCOOHOCTD
o0yyaromuxcs UCIOJIb30BATh OCBOCHHBIC MEXTUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJbHble y4deOHbIE JEUCTBHUS B
MO3HABAaTEJIbHON U COLIMATILHOM MPaKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOCHHUS MPOTPaAMMBl CPETHETO OOIIero
00pa3oBaHUs TOJKHBI OTPAXKATh:

OsgiaeHue YHHUBeEpPCAJbHBIMU YueOHbIMU NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30Bble JIOTHYECKHE TeiiCTBUS:

CaMOCTOSITENNEHO  (hOpMyNTHpOBaTH W aKTyaJu3WpoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJIb30BaTh TMPU OCBOCHWM 3HAHUH MPHEMBI JOTUYECKOTO MBIIICHUS
(aHanm3a, CUHTE3a, CpaBHEHUS, KilaccupuKaluu, 000011eHNs), pACKPBIBATH CMBICII
OMOJOTMYECKUX TOHITHHN (BBIACNATh UX XapaKTEepHbIe MPHU3HAKU, YCTAHABIMBATH
CBSI3U C JIPYTUMHU TOHSATUSIMH );

OTpEAENsATh LETH MACSITENbHOCTH, 3aJlaBas IMapaMeTpbl W KPUTEPHUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMONIOTHYECKUE TOHATUS JUIsl 00bACHEHUST ()AaKTOB U SIBICHUHN
KUBOU MPUPOIBL;

CTPOUTh JIOTMYECKUE pacCykACHUsI (MHIYKTUBHBIEC, JEIyKTUBHBIE, I10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMaTpPUBAEMBIX
ABJICHUSAX, (POPMYIUPOBATH BBIBOIbI U 3aKIFOUCHUS;

IPUMEHSITH CXEMHO-MOJICTIbHBIC CpeacTBa IS TPEICTaBICHHS
CYILLECTBEHHBIX CBSI3€ M OTHOIIEHWI B M3y4yaeMbIX OMOJOTMYECKUX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH()OPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThiBaTh IUIAH pEUIeHHs] NPOOJeMbl C YYETOM aHaIu3a UMEIOLIUXCS
MaTepUalbHbIX U HEMATEPHUATbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUMN AESITEIbHOCTH;

KOOpPJMHUPOBaTh U  BBINOJIHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMOEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbLCKUE e CTBHS:

BJIAJ€Th HAaBBIKAMH Y4€OHO-UCCIIEIOBATEIBLCKON U MPOEKTHOM AESITebHOCTH,
HaBbIKaMHM  paspelieHuss npoOieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY NIOMCKY METOAOB PEUIEHUSI TPAKTUYECKUX 337a4, IPUMEHEHHUIO
Pa3IMYHbBIX METOJIOB ITO3HAHMS,

UCIIOJIB30BaTh pa3IMYHbIE BUJbl JACATEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HaHUS, €ro HHTEpHpeTalyy, NpeoOpa3OBaHUIO M NPUMEHEHHMIO B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCIIE IIPU CO3JJaHUH YUEOHBIX U COLMAIBHBIX IIPOEKTOB;

(bopMHpOBaTh HAYYHBIA TUIT MBIIIJIECHUSA, BIaJ€Th HAYYHOW TEPMUHOJIOTUEH,
KJIFOUEBBIMHU MTOHATHUSMH U METOAAMU;

CTaBUTh M (POpMyIupoOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh TPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aaavy,
BBIIBUTATh TUIOTE3y €€ peIlICHUs, HAaXOAUTh apryMEHThl AJs JI0Ka3aTelbCTBa
CBOMX YTBEPXKACHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS,

aHAJIM3UPOBaTh TOJNyYEHHbIE B XOJE€ PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKN OLEHUBATh UX JIOCTOBEPHOCTH, NPOTHO3UPOBATH N3MEHEHUE B HOBBIX
yCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISATh LIEJCHANPABICHHBIN MOMCK MEPEHOCAa CPEACTB M CHOCOOOB
JEeNCTBUS B IPOPECCUOHAIBHYIO CPELLY;

YMETh IMEPEHOCUTh 3HAHWSA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KHU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HbBIX IPEAMETHBIX O0OIacTel;

BBIIBUTaTh HOBBIE WJEH, NPEJIararb OPUTHMHAIBHBIE MOAXOJbl U PEUICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ unpopmaumei:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKHX CIOBapsx U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHalIU3upOBaTh



MH(OPMALIUIO PA3NIUYHBIX BUOB U (GOPM IMPEICTABICHUS, KpUTUUECKU OLIEHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

bopMyITUpOBaTh 3aMpOChl M MPUMEHATHh Pa3IUYHbIC METOJNbI MPU MOUCKE U
oTOOpe Omosiorndueckoi MHPpOpMaIMK, HEOOXOAUMOM ISl BHITIOJIHEHUSI YUEOHBIX
3azay;

NpUOOpeTaTh OMBIT HCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KyJIbTYPYy aKTHUBHOTO MCIIOIB30BAHUS Pa3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIGHO ~ BBIOMpATh  ONTUMA&IbHYIO  (OpMYy  TIpEACTaBICHUS
ouonornueckor nHopmaluu (cxembl, TpaduKu, TUArpaMMBbl, TaOJIUIIBI, PUCYHKH
" ApyToe);

UCIOJIb30BaTh HAy4HBIA SI3bIK B KA4yeCTBE CpeAcTBa mpu padoTe ¢
Ouonoruueckod HMHPOpPMALMEN: TPUMEHATh XUMHUYECKHe, (U3NYECKUe U
MaTEeMaTUYECKUe 3HAKW U CUMBOJBI, (POpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJIb30BaTh W TPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHYECKHE  CPENICTBA
HaTrJISIIHOCTH;

BJIAJCTh  HABBIKAMHM  pPaclo3HaBaHWA M 3allUThl  WHOOpMaIuH,
nH(OPMALIMOHHON 6E€30MMaCHOCTH JTUYHOCTH.

Ogj1aieHHe YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU 1€ CTBUAMM:

1) obmenne:

OCYIIECTBISATh KOMMYHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJore WU JUCKYCCHH TIO CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3ajaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeAsiaraeMoi
3aJlay, YUYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JIPYTUX YYACTHUKOB
JMaaora Win JTUCKYCCUN);

pacrno3HaBaTh HeEBEpOaJbHbIE CpEACTBAa OOLICHHs, IMOHUMaTh 3HAUYCHUE
COLIMANIFHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(IIMKTHI U BECTH MEPETOBOPHI;

BJIa/IETh PA3IUYHBIMU CIOCOOAMH OOIIEHHS M B3aUMOJICHCTBUS, MOHUMATH
HaMEpEHUs APYTUX JIOJIeH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU opme popMyIupOBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHSI C MCIOIb30BaHHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAas IesITeJIbHOCTh:

MOHUMATh W HUCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIAMBHIYaJIbHON
paboThI MPU PEIICHUU OUOJIOTUIECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYTIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN YU4eOHOH 3a/1a4u;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX AEHCTBHH € y4€ToM OOLMX
MHTEPECOB M BO3MOXHOCTEH KaXKIOTO UjieHa KOJUICKTHBA,



IIPUHMMATh LEIM COBMECTHOW  JEATEIbHOCTH, OpPTraHW30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUA MO €€ NOCTHUKEHHIO: COCTAaBIISITh IUIAH JCHUCTBUU,
pacnpenensaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXIaThb pe3yJIbTAThI
COBMECTHOU pabOThI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIAJa MU KaXIOTO yYaCTHUKA KOMAHIbI B
001K pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBBIE IMPOEKTHI, OLEHWBAaTh HJEW C TO3ULUUM HOBH3HBI,
OPUTHHAJIIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JINYHBIX
CUTYalUsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBJageHne yHMBepPCAIbHbIMH PeryJISITHBHBIMU ACHCTBUSIMH:

1) camoopranusanmusi:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS [UIsl BBIABICHUS MPOOJIEM M UX
pEILIECHNUs B dKU3HEHHBIX U y4€OHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUN IIEJNEBbIE W CMBICIOBBIC
YCTaHOBKH B CBOUX JEHCTBHSIX M IOCTYIIKax MO OTHOIICHWIO K XXKHUBOM IPUPOJE,
CBOEMY 37J0POBBIO U 3I0POBBIO OKPYIKAIOIIHNX;

CaMOCTOSITENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JACSATEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4yd B 00pa30BaTEIbHOMN
NEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO ~ COCTaBJSATh IUIAH pEIIEHUs MpoOJieMbl €  Yy4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1 MPEANIOUTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYALIUSIM;

paciupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTD
3a pELLICHHE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO LIMPOKON JpyAMLIMH B
pas3HbIX 001acTSX 3HAHHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYpPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalHsIM, BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISM;

BJIAJETh  HaBbIKAMHU  IIO3HABATEIbHOW  pe(diaeKcMu KaKk  OCO3HAHUs
COBEpLIAEMBIX JEHCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, HUX pE3YJbTAaTOB U
OCHOBaHMH, UCIOJIb30BaTh MPUEMBI PeQIEKCUU Il OLUEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLICHHUBAThb PUCKUM WM CBOEBPEMEHHO IIPUHMMATh pPELIEHUS II0 HX
CHIKEHHIO;



IIPUHMMAaTb MOTHUBBI M apryMEHTBhl JPYTHX IIPU aHaJIU3€ pPe3yJbTaToOB
NEeATEIbHOCTH;

3) npuHsiTHE CeDdsT M APYTHX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHMMATb MOTHUBBI W apryMEHTBbl IPYTHX IIPU aHaJIU3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

MPU3HABATh CBOE MPABO U NMPABO JPYTMX HA OIINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYroro YeroBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbraThl OcBoeHus MporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crielupuyeckue aisg yueoHoro npeamera «bruosoruspy
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN MO OCBOCHHIO, MHTEPIIPETALUU U
peoOpa30BaHUIO 3HAHUM, BUJBI JEATEIHHOCTH MO TMOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B PA3IMYHBIX YUYEOHBIX CUTYallUsX, a TaKKE B pPEabHbIX
KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C Ouonoruedd. B mporpamme mnpeameTHbie
pe3yJIbTAThI MPEACTABIEHBI IO roJaM 00yUYeHUsl.

[IpenMeTrHble pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTPaXKaTh:

C(OPMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4HOTI'O
3HAHMSI ECTECTBEHHBIX HayK, B (DOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAIE POCCUHCKHX U
3apyOCKHBIX YUYEHBIX-OMOIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKa ISl peLICHUs dKU3HEHHBIX 3a/1a4;

YMEHHE DPaCKpbIBaTh COAEpXKaHUE OHMOJIOTMYECKUX TEPMHUHOB U TOHSTHIA:
KW3Hb, KJIETKA, OpraHu3M, Mera0onu3M (0OMEH BEIIECTB M IpeBpalleHue
SHEPTHH), TOMEOCTa3 (CaMOperyJssilys), ypPOBHEBAS OPTaHHU3ALUS KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PETPOIYKIIUS ), HACIEACTBEHHOCTh, K3MEHYMBOCTb, POCT U
Pa3BUTHE;

YMEHHE H3/Iaratb OWOJIOTHYECKHE Teopun (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHAs JIOrMa MOJIEKYJIsIpHOW Ouosoruu), 3axoHbl (I
Menpgens, T. Moprana, H. 1. BaBwiiosa) n y4yeHust (0 LEHTpax MHOTrooOpasus u
IPOUCXOXIEHUS KyIbTypHbIX pacteHuil H. V. BaBuioBa), onpenensars rpaHULbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJIETh METOJIaMH HAYYHOT'O MO3HAHUS B OMOJIOTHM: HAOJIIOJACHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OpPraHHU3alUsl U NPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BEJIWYMHAMU, OOBSICHEHHE MOJYyYEHHBIX



pE3yJIbTaTOB, MCIOJIB30BAaHHBIX HAyUHBIX MOHATHN, TEOPUH MU 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICTATh CYIIECTBEHHBIC NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHMW3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB W MPEBPALICHUS PHEPTUU B KIETKe, (POTOCUHTE3a,
IUIACTUYECKOTO U JHEPreTMYecKkoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOKCHHs, WHIUBUAYATLHOTO PA3BUTHSA OpraHu3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH TOJNyYCHHbIC 3HAHUS U OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, U1l NMPUHATHS NPAKTUUYECKUX PELICHUH B MOBCEIHEBHOMU
KU3HU C 1IeJbl0 oOecrieyeHus: 0e30MacHOCTH CBOEro 3J0pOBbS M 3I0POBBS
OKPY’KaIOIIMX JIFOJIEH, COOJIIOACHHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKpPYKarolen
OPUPOAHON cpene, MOHUMaHuE HEOOXOJMMOCTH HCIOJIB30BaHUS JTOCTHXKEHUMN
COBpPEMEHHOMU ounonoruu U OMOTEXHOJIOTUHA 1l  PalMOHAIBHOIO
MPUPOIOTIOIBb30BAHMS;

YMEHHE pellaTh »JJIEMEHTAPHbIE TE€HETUYECKHME 3aJauyll Ha MOHO- H
TUTHOPUIHOE CKpEIMBAaHMUE, CICIUICHHOE HacleJoBaHWe, COCTaBISTh CXEMbI
MOHOTHOPUAHOTO CKPEIIMBaHUsS JUISl MPEACKA3aHUs HACIEeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpATOPHBIE M MpakTHYECKHe padoThbl, COOII0ATh
npaBuia npu pabore ¢ yueOHbIM U J1a00paTOPHBIM 000PY IOBAHUEM;

yMEHHE KPUTHUECKH OLIEHWBAaTh W HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJIEpKaHUs, BKIIOYAIOUIYIO I[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CPEICTBA MACCOBOW MH(pOPMAIIMU, HAYYHO-TIOMYJISPHBIC
MaTepHuaibl), ITUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEAOBAHUI B OMOJIOTHUH,
MeAHUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast Onosiorudeckyro MHGOPMAIMI0 U3 HECKOIbKUX HMCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh MOHATUIUHBIN amnmnapar OHOJI0THH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAay4YHOTO
3HAHMS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-
HAyYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCUUCKHUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IrPAMOTHOCTH Y€JIOBEKA ISl pELICHUS dKU3HEHHBIX 33/1a4;

YMEHHUE pPacKpbIBaTh COjAEpkKaHHE OUOJIOTMYECKUX TEPMHHOB M MOHITHMA:
BUJI, TTOMYJANS, TeHOMOH I, dBOJIONHMS, ABMKYIIUE CUIBI ((PaKTOPHI) HBOJIIOIUH,
IPUCIOCOOJIEHHOCTh OPTaHU3MOB, BHJI000pPA30BaHME, SKOJOTUYECKHUE (AKTOPBHI,



JKOCHUCTEMA, NPOAYLEHTBl, KOHCYMEHTBI, pPEOyLEHTbl, LENU MUTaHUus,
AKOJIOTHYECKas mupamMuja, OnoreoneHos, ouocdepa;

yMEHHE Wu3jJaratb OHOJOTMYECKHE TEOpPUHM (IBONIOLMOHHAs Teopus Y.
JlapBuHA, CHHTETHYECKass TEOpUs DHBOJIOLMHU), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasiieBoro cxoacrtsa K. M. bapa, depenoBaHusl TJIaBHBIX HaIpPaBICHUN M
nyteit sBomonuu A. H. CeepuoBa, yuenust o ouochepe B. U. Bepnanckoro),
ONpEeNENATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOAAMH HAyYHOI'O TIO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OTMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIIBI)KEHHWE  THIIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJY HCCIEyeMbIMU BEJIMYMHAMHU, OOBICHEHUE TMOJYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSITUN, TEOPUHA M 3aKOHOB, YMEHHE
JIeN1aTh BbIBOJIbI HA OCHOBAaHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICNATh CYUIECTBEHHBIE MPU3HAKKM CTPOEHUS OHOJOTHUECKUX
OOBEKTOB: BHJIOB, TMOMYJSIHHA, MPOIYIIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTreoIeHO30B M JKOCHCTEM, OCOOEHHOCTH IMPOIIECCOB: HACJIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHHUs, MPUCIOCOOIICHHOCTU
OpraHu3MOB, JACUCTBUS 3KOJOTHMYECKHX (PAKTOPOB HA OpPraHU3MBbl, IEepeHoca
BEUIECTB M IOTOKA DJHEPIMM B SKOCHCTEMAax, AHTPOIOTECHHBIX HW3MEHEHUN B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTAa BEIIECTB M OMOr€OXHMHYECKHX
IIUKIIOB B Onocdepe;

YMEHUE MPUMEHSTh MOJyYEHHbIC 3HAHUS ISl OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB M SIBJICHUM, JUISl TPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus Oe30ImacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPY’KaIOIIMX JIFOJIEH, COOJIIOACHHSI HOPM IPaMOTHOTO MOBEACHUS B OKpYKarolen
OPUPOJHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOIb30BAaHUS JOCTHKEHHI
COBPEMEHHOW OMOJIOTUH JIJIs1 PAIMOHATBHOTO MPHUPOI0OJIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTUYECKHE 3a/layd, COCTABIISTh CXEMBI
MepEeHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAX (LI€MU MUTAHUS);

YMEHHUE BBIMOJHATH JIA0OpATOpHBIE M MpakTHUYeckue paboThl, cOOII0IaTh
npaBuja npu padboTe ¢ yueOHbIM 1 JJa00PaTOPHBIM 000PYOBAHHEM;

YyMEHHUE KPUTHYECKH OIEHHWBATh M HHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJICPXKAHUS, BKJIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  ITOOATbHBIE  JKOJIOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOLIEHMUS,
000011ast Onoorudeckyro MHGOPMAIUIO U3 HECKOIBKUX HMCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHATUIHBIN armapaT OUOIOTHH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM nudposbie
Ne n/m P Kourpoabubie | Ilpakruyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
bu6nmmorexa [IOK
1 b 2 .
HOTIOTHA Rax Hayxa 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbIe CHCTEMBI M UX OpTraHu3allns 1 bubmorexa TOK
P t https://m.edsoo.ru/7f41¢c292
. bubnuorexa [IOK
3 XHUMHYECKUH COCTaB U CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubmnotexa IJOK
4 XK 6
HSHEACHTEILHOCTL IUICTIEH https://m.edsoo.ru/7f41¢c292
5 Pa3mHoOXeHMe 1 MHAUBUIYaJbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTE U U3MEHUYUBOCTD 3 15 bubmaunotexa IJOK
OpraHu3MoB ' https://m.eds00.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuorexa HOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
bu6nmunorexa [IOK
8 P 1
C3CPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KITACC

KosauyecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3iesioB U TEM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTnueckue
NporpaMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnmuorexa [JOK
1
L IBOMOUHONHAS CHOTOTHS o https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA bu6nuoreka [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
5 1
3 OpraHH3MEI H OKpYHAIOLIAs Cpeja https://m.edsoo.ru/7f41cc74
bu6morexa [IOK
4 9
Coo01iecTBa 1 SKOJIOTUUECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosnuectBo yacos DJIEKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabnbie | IlpakTuyeckue A p
n/n Bceero u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI

pecypchl
bu6nmunorexa [IOK

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

2 OOBEKT U3y4YCHUSI OMOJIOTHH 1
MeTo1b1 HAYYHOTO MTO3HAHUS B
6uomnorun. [Ipaktuueckas padora Ne

3 1 «Mcnoap30BaHre pa3IMIHBIX 1 05 bubmmorera [JOK

P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 0OBEKTOBY
buonornueckre cHCTEMBI U UX Ent LOK
noInOoTEKA

4 i . JIab 6ota Nel 1 05

SBOHCTBa abopatoprad pa O"Ta https://m.edso0.ru/863e6564
MexaHu3MbI CaMOPETYIISIUN

5 MonekyaspHbIil ypoBeHb: oO11ast 1
XapaKTEepPUCTHKA

5 Heoprannueckue BemiecTsa: Boaa, 1 bu6nunorexa [IOK
coiu https://m.edso0.ru/863e674e
Jlunuael, ©X CTpOCHUE U PYHKIUU.

7 JlabopaTtopHnast pabota Ne2 1 05 bubnuorexa [JOK
"OGHapyKEHHE JTUITHI0B C TOMOILBIO ' https://m.eds00.ru/863e6870
Ka4yeCTBEHHOM peakiuun"

8 YTneBobl, X CTPOCHHE U (DYHKITUH. 1 0.5 https://m.edso00.ru/863e6870



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

Jlabopartopnas padota Ne3
"OOGHapyKeHHE YTJIEBOJIOB C
ITOMOIIIbIO KAYECTBEHHOU peakuuu”

9 benku. CoctaB u ctpoeHue 6eKoB bubmmorexa [IOK
' P ' https://m.eds00.ru/863e6b72
benku. ®ynkuuu 6enKoB.
JIab 6ota Ne4
10 A>OpATOpHA paboTd 0.5 https://m.eds00.ru/863e6b72
"OGHapykeHHe 0EITKOB C TTOMOIIBIO
KaueCTBEHHOU peakuun"
depMeHThl — OHOJIOrUYECKHE
katanuzaTtopsl. JlabopaTopHas pabota
11 Ne 5 «M3yuenune kaTaIuTudecKon 0.5 bubmorexa HOK
j Y ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (DepMEHTOB (Ha mpuMepe
aMMJIa3bl WIIK KaTajia3bl)y»
Bubmnotexa IJOK
12 H :JJHK u PHK
yratentosbe knesoter: [IHK i https://m.edsoo.ru/863e6d5c
AT® u npyrue HyKJI€OTUBL.
13 https://m.edsoo.ru/863e6d5c
Burtamunsi
B -
14 HpYCBI - HEKICTOMHas (popMa https://m.edsoo.ru/863e831e
KU3ZHU
15 KonTponsHnas padora Nel
"MoJiekyJIsIpHBIA YPOBEHB"
Knertounslii ypoBeHs: o01mas
xapakTepuctrka. Kiierounas teopusi.
JlabopaTtopHast pabota Ne 6 bubnmnoreka [JOK
16 «/3yueHune cTpoeHUsI KIIETOK 0.5 https://m.edso00.ru/863e6ff0

pacTeHHi, )KUBOTHBIX, TPHOOB U
O6axTepuil 0]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax u ux

https://m.edsoo.ru/863e716c¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OIMKUCaHUC»

17

Crpoenue knetku. Knerounas
MeMOpaHa. [luromnasma.
JIaboparopHas pabota Ne7
"HabumroieHne ia3Monusa u
JIETUTa3MOJTN3a B KIETKaX KOXKHIIBI
myka"

0.5

18

Pu6ocomsr. Sapo.
DHIoIUIa3MaTHYECKasl CETh

19

Bakyonu. Kommiekce I'onbmxu.
JIn30COMBL.

20

JIabopartopnas pabota Ne§ "
[TpuroroBneHue, paccMaTpuBaHKe U
OINKCAaHUE MUKPOIPENAPATOB KICTOK
pacteHuii"

21

Mutoxonapuu. [lmactuael.
Opranouasl neuxenus. Kiierounsie
BKJIIOYEHUS.

22

Oco0eHHOCTH CTPOECHHS KJIETOK
IPOKApUOTOB U 3yKapHOTOB

23

KonTponsnas padora Ne2 "Crpoenue
KJIETOK ITPOKAapUOTOB U 3yKapHuOTOB"

24

OOMeH BeIeCTB U MPEBPaIICHHE
SHEPTHH B KJIETKE

bu6nunorexa [IOK
https://m.edso0.ru/863e766¢

25

DHepreTuyeckuii 0OMeH B KIIETKE.
I'mukosIn3 1 OKUCIUTENBHOE
dhochoprmpoBanue.

Bubmunotexa IJOK
https://m.edsoo.ru/863e7aae

26

THIIBI KIICTOYHOTO TTMTAHHUS.

bubmnotexa IIOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae

dotocuHTE3 1 XEMOCUHTES

https://m.edso0.ru/863e7c98

Ku3HeHHBIN UK KISTKU. [leneHue

Bbubmunotexa IJOK

21 KIJIETKU. MHUTO3. 1 https://m.edsoo.ru/863e7dc4
JlabopaTtopHnast pabota Ne 9
98 «Habmronenne MruTo3a B KITleTKax 1 bu6mmotexa [{OK
KOHYHMKa KOPEIIKA JTyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MHUKpOTIpenapaTax»
29 IInactuaeckuii oOMeH: OMOCHHTE3 1 bubnnoreka [IOK
0eJIKOB https://m.edsoo.ru/863e796e
30 Perynsiuust TpaHCKpUNIINY U 1 bubnmnoreka [JOK
TPaHCIISIUU B KJIIETKE U OpraHu3Me https://m.edso0.ru/863e796e
Bbubmunotexa IJOK
31 Jlenenue knetku. MuTo3 1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
39 Henenne kinetku. Meiios. [lomoBbie 1 bu6nmmorexa [IOK
KJIETKH https://m.edsoo.ru/863e7f4a
33 KonTtponpHas padota Ne3 1
"BHyTpuKII€TOUHBIE ITpOLIECChI"”
PesepBHbIil ypok. O60011ICHIE TEMBI
34 "MoJieKyJISIpHBINA U KJICTOYHBIN 1
ypOBEHB"
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

11 KITACC

KosauuecTBo 4acoB DJIEKTPOHHbIE
[
‘:;H Tema ypoka Beero Konrpoabnbie | IlpakTudeckue fl[:;:eﬂl/lﬂ :)lgl()l)al:)i:l:enbnme
padoThI padoThI pecypesi

Oprann3meHHbIl ypoBeHb. O0mas

1 XapaKTepUCTHKa. Pa3MHOXeHHE 1
OpPTaHU3MOB.

5 Pa3BuTHE MOTOBBIX KIETOK. 1
OmogoTBOpEeHHE
NHauBuayanbHOE pa3BUTHE

3 oprann3moB. buorenetnueckuit 1 https://m.edso00.ru/863e8436
3aKOH
3aKOHOMEPHOCTH HaCIEeA0BaHUS

4 npu3HaKoB. MoHOTHOpUIHOE 1 https://m.eds00.ru/863e8878
CKpeIIMBaHHe

5 HenosiHoe noMuHMpOBaHUE. 1
AHanu3upylolee CKpelBaHue
JuruOpunHoe ckpenBanme. 3aKoH

6 HE3aBUCUMOI'0 HAaCJIe0BaHUS 1 https://m.edsoo.ru/863e89a4
MPU3HAKOB
XpomocomHas Teopus. ['eneTuka

7 noJia. HaciejoBanue, CliemiieHHOE C 1 https://m.edso0.ru/863e8d78
0JIOM

8 3aKOHOMEPHOCTU U3MEHUYHBOCTH 1 https://m.edso0.ru/863e8efe

9 OCHOBHEIC MOTO/BI CCIICKIHH 1 https://m.eds00.ru/863e9214

paCTeHHﬁ, JKUBOTHBIX U



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214

MHKponpenaparoB. buorexnonorus

KonTponbnas pabora Nel

10 .
"OpraHn3MeHHbI ypOBEHD"
[TonynaunoHHO-BUIOBON YPOBEHb:
001mas xapakTepucTika. Buasr n
11 nonyssiiun. JlabopaTopHast pabota 05
Nel "BrisiBneHue npucnocoOieHui
OpPraHM3MOB K BIUSHHUIO PAa3IUYHbIX
AKOJIOTUYECKHUX (haKTOpOB"
12 Pa3BuTtue 3BOIIOIMUOHHBIX HAEH bubmorexa HOK
https://m.eds00.ru/863e9570
13 JBUKyIIIME CUIIBI BOJIIOIIUN, UX bubnuoreka [JOK
BJIMSIHUE HA FeHO(OHI MOMYISAINU https://m.edsoo.ru/863e9da4
14 EcrecTBeHHBbI 0TOOD Kak (hakTOp bubnuorexa [JOK
9BOJIIOLIUH https://m.edso0.ru/863e9ed0
MuKpo3BOTIOLHS U
MakposBoJtonus. JlabopaTopHas
15 pabota Ne2 "CpaBHeHue 0.5 bubmorexa IOK
https://m.edsoo.ru/863e9cle
aHATOMHYECKOI0 CTPOEHHUS
pacTeHui pa3HBIX MeCT OOuTaHus"
bubnnoreka [IOK
16 Hanpapettitst SBomioLIH https://m.edsoo.ru/863e9cle
17 [TpuHIMIBI KTacCUPHUKAIIH.
Cucremaruka
18 Kontpoinbnas pabota No2
"TlonmynsIIMOHHO-BUI0BON YPOBEHB"
19 DKOCUCTEMHBIN YPOBEHB: 001Ias 05 bubnmoreka [JOK

xapakrepuctuka. Cpena ooutanus

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



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eb46a

OpPraHu3MOB. DKOJIOTHUYECKHUE
dakropsl. JlabopaTopHas paborta
Ne3 "Mertonbl u3mepenust pakTopoB
cpeasl ooutanus"

20

DKOJIOTHUECKHUE COO6H.[€CTBa

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

21

Buapl B3anMoOTHOIIEHUN
OpPraHn3MOB B HKOCUCTEME.
DKoJioruueckasi HuIIa.
Jlaboparopnas pabora No4
"N3ydeHune 3K0JIOrnYeCcKoi HUIIH Y
pa3JIMYHBIX BUAOB pacTeHuin"

0.5

22

BuoBas u nmpocTpaHCTBEHHAS
CTPYKTYPbI SKOCHCTEMBI.
Jlaboparopnas padota Ne5
"OnucaHnue 3KOCUCTEM CBOCH
MeCTHOCTH"

0.5

23

HI/IH_[eBBIe CBs3H B ODKOCHCTEMC

24

Kpyrosopot BemecTs u
IIPEBpAIICHNE SJHEPTUU B
DKOCHCTEME

25

DKojorudeckas CyKueccus.
[TocnencTBus BIUSHUS
JEeSTeIbHOCTH YeJIOBEeKa Ha
skocucteMsbl. JlabopaTtopnas pabora
No6 "MonenupoBaHue CTpyKTyp U
MIPOIIECCOB, MPOUCXOIAINX B
skocucteMax"

0.5

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

26

buocdepHslit ypoBeHb: 00m1ast

bubmnotexa IIOK



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

XapaKTepUCTUKA. YUECHUE
B.U.Bepnanckoro o 6uocdepe.

https://m.edsoo.ru/863ebb5e

27 KpyroBopot BemiecTB B Ouochepe
28 Ooronus 6uochepsl
29 ITpoucxoxaeHue xKu3HU Ha 3emiie
30 OCHOBHBIE ATl YBOJTIOIHH 1
OpraHMYecKoro Mupa Ha 3emiie
31 DBOIONHS YeTIOBEKA 1
bubnmnoreka [JOK
32 Pox, Hezoseia b Guochepe 1 https://m.edsogru/863eba1e
KonTponbHas padbora Ne3
33 "JKocucTeMHBIN 1 OMOCEpPHBIi 1
ypOBHH"
34 PesepBHbIit ypok. O6001IeH e TIO 1
TeMe "YpOBHM OpraHu3aluu KU3HU"
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eba1e




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorwus, 10 knacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., Akuroneprnoe obmectBo «3mareabcTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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