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HHOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpamMmbl M0 OHWOJIOTUU TEOPETUYECKYIO OCHOBY JIJISl OIpENEeeHUs MOAXO00B K
(opMHpPOBaHUIO COAEPKAHUSI YUeOHOTO mMpeamera «bHomorusy) COCTaBHIN: KOHIETITYaJbHBIC MOJOKCHHS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COJEpKAHUS, Pe3yJbTaTOB OOy4eHHUs W TpeOOBaHUN K
YPOBHIO MOATOTOBKHM BBITYCKHHKOB, IOJIOKEHHUS 00 OOLMX WeNsIX M NPUHIUINAX, XapaKTEpU3YIOLIUX
COBPEMEHHOE COCTOSIHME CHCTEeMBbI cpefHero oOuiero obOpa3oBanus B Poccuiickoit ®enepaunu, a Takxke
MOJIOKEHUS O crnenuduke Ouonorud, €€ 3HAYeHUM B IO3HAHWM JKUBOM TNPHPOIBI M OOecreueHUuHn
CYLIECTBOBAHMSI YEJIOBEUECKOro ooduiecTBa. CoOrjiacHO Ha3BaHHBIM IOJOXKEHUSM, ONpPEAENIEHbl OCHOBHBIE
(GyHKIIUM POrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ma€T NpeacTaBleHue o LesIX, 00 001el cTpaTeruu 00y4eHusl, BOCIIUTAHUS
U pa3BUTUS OOydYalomuxcs cpeiacTBaMu ydeOHoro mnpenmera «buonorus», ompexpensier o0s3arenbHOE
IIPEIMETHOE COJEp)KaHUE, €ro CTPYKTYPY, paclpelesieHue IO pasfenaM M TeMmMaM, PEKOMEHIYEMYIO
MOCIIE0BATEIBHOCTh U3YUYCHHsI Y4EOHOro Marepuana ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€, JIOTMKU 00pa30BaTeIbLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

B mporpamme mo OHMONIOTMM TaKKe YUUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEIMETHBIM pe3yibTaTaM oOydeHHs B (POPMHUPOBAHMHM OCHOBHBIX BHJIOB yueOHO-
MO3HABATENIBHON  JESATENbHOCTH/Y4eOHbIX  JIEHCTBUH  OOYYaIOIIMXCS MO OCBOGHHUIO  COACPIKAHHS
Ouooruueckoro oOpa3zoBaHusl.

B nporpamme mo Ouosmormm (10—11 xmaccel, 0a30BBIA YpPOBEHb) pEATM30BAaH MPUHIIUII
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMoJoruM, Ojaromaps yemMy B HEW MPOCMATPUBAETCS HAINPABICHHOCTHh Ha
pa3BUTHE 3HAHUHM, CBS3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpPHEHTAIM JINYHOCTH, HSKOJIOTMYECKOTO MBILIUICHUS, MPEACTAaBICHUH O 3J0pOBOM o0OO0pa3e XKHU3HHU H
Oepe’)KHBIM  OTHOIICHHEM K OKpyXaromed mnpupoaHoi cpene. [losromy Hapsgy ¢ uW3ydeHHEM
00IIEONOIOTUYECKIX TEOPUH, a TaKKe 3HAHWH O CTPOEHUM JKUBBIX CHCTEM Pa3HOTO PaHTa W CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIIUX B HUX MPOIECCOB B MMPOrpaMMe 10 OMOJIOTUH Y/I€TI€HO BHUMAHUE HCII0JIb30BaHHIO
MOJIYUEHHBIX 3HAHWN B TOBCEJHEBHOW JKU3HM I pEIICHUS TNPUKIATHBIX 3adad, B TOM YHCIE:
npodWIAKTUKNA HACIEICTBEHHBIX 3a00JCBAaHUN YEIOBEKa, MEIUKO-TeHETHYECKOTO KOHCYJIbTHPOBAHUS,
000OCHOBaHHUSI HKOJIOTMUECKU I€IeCO00pa3HOro IMOBEACHUSI B OKPYXKAIOLIEH NpUPOJHOW cpele, aHaau3a
BIIMSIHUS XO35IICTBEHHON JESATEIbHOCTH Y€I0BEKa Ha COCTOSTHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
YcuneHne BHUMaHUS K MPUKIAIHOW HAMpaBICHHOCTH Yy4yeOHOro mpeamera «buomorus» MpoIUKTOBAHO
HEOOXOJMMOCTBIO O00ECIIEUeHUsT YCIOBHW ISl PEUICHHS OJHOM W3 aKTYaJIbHBIX 3a/a4 IIKOJBHOTO
OMOJIOTMUECKOT0 00pa3oBaHUsA, KOTOpasl mpeanosiaraeT (GOpMHPOBAHHME Y OOYYAIONIMXCS CIOCOOHOCTH
alanTHPOBATHCS K U3MEHEHUSIM IMHAMHYHO PAa3BHBAIOLIETOCS COBPEMEHHOTO MUPA.

Bbuonorus Ha ypoBHe cpenHero o0iiero oopa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa olecreynBaeT
dbopmupoBaHre y 0OyJaromuxcsi MPEACTaBICHUNH O HAyYHOM KapTUHE MHUpa, paclmpseT U 0000I1aeT
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX NPU3HAKAX — YPOBHEBOW OPraHU3aLMM U 3BOJIFOIIUY, CO3NAET
YCIIOBHSI JUUISI: TIO3HAHUWSI 3aKOHOB JKHWBOHM TPUPOABI, (OpMHpOBaHUS (HYHKIIMOHAIBLHOW T'PaMOTHOCTH,
HaBBIKOB 3/I0pOBOTI0 U 0€30MacHOro 00pasa >KU3HU, FIKOJIOTHIYECKOTO MBIIIICHHS, IIEHHOCTHOT'O OTHOIICHUS
K KHBOH MPHUPOJIE U YETIOBEKY.

Bonbioe 3HadeHne OMONOTHS MMEET TAaKKe JUIS PEIIeHUs] BOCIIUTATEIBHBIX M PAa3BUBAIONINX 3a1ad
cpenHero ooOmero oOpa3oBaHMs, conuamu3zanuu obOydaromuxcs. M3ydenue Owonoruu oOecreynuBaeT
ycIoBust AN (pOpMHUpPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHHUKAIMOHHBIX U WH()OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKOM KYNbTYphl, CIIOCOOCTBYET WHTETpallu OWOJOTHYECKUX 3HAHUI C NPEACTaBICHUSMHU W3
OpYyTUX y4eOHBIX TPEIMETOB, B YaCTHOCTH, (DU3MKH, XMUMHUU U reorpaduu. Ha3BaHHBIE MONOXKEHUS O
nperHa3HauYeHun ydeOHoro mpenmera «bHOJOrHsS» COCTaBUIM OCHOBY [JIsl ONpENENECHUS MOIXOAOB K
0TOOPY U CTPYKTYPHPOBAHHUIO €T0 CO/CPIKAHUSL, IPECTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.



Ot60p comepxanus yueOHOro mpenamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIIHHA
KYJIbTYPOCOOOPA3HOIO IMOAX0/1a, B COOTBETCTBUHU C KOTOPHIM OOyYaroUIuecsl IOJKHBI OCBOMTH 3HAHUS U
YMEHUS, 3HauuMMble s (OpMHpPOBaHUS OOIIEH KyJIbTYpHl, OIpPEICNSAIONINE aJeKBATHOE ITOBEICHUE
YeJIOBEKa B OKpYXKalolled MPUPOIHOM cpese, BOCTpeOOBAHHBIE B MOBCEAHEBHOMN JKM3HU M MPAKTUUYECKOMN
nesitenbHocTH. Ocob60€e MeCTO B 3TOM cHcTeMe 3HAHUM 3aHMMAIOT 3JIEMEHTHI COJIePKaHUs, KOTOPbIE CIIy»KatT
OCHOBOI st hopMHpOBaHMS TPEICTABICHUNH O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U
[EHHOCTHBIX OPHEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIUX I'YMaHH3aIMKA OMOIOTUYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHUE COJepKaHUs y4eOHOro MaTepuana B MporpaMMme Mo OMOJOTHH OCYILIECTBIIEHO C
y4€TOM MPUOPUTETHOIO 3HAYEHMS] 3HAHUNW OO0 OTIMYUTENIBHBIX OCOOCHHOCTSIX >XKMBOW MPUPOIBI, O €&
YpOBHEBOI OpraHW3alMd M 3BOJIOUUU. B COOTBETCTBMU € 3TUM B CTPYKType Y4eOHOro IpeamMera
«buonorus» BbIIENEHBI CIENYIOIUE COAepKaTeIbHbIe TUHUU: «buonorus kak Hayka. MeToJsl Hay4yHOTO
no3HaHus», «KieTka kak Ononoruueckas cucrema, «Opranusm kak Ouojormyeckas cuctema», «Cucrema u
MHOT000pa3ue OpPraHu4Yeckoro Mupay», «IBOJIOLUS >KUBOH HPUPOIBI», «IKOCUCTEMBl U MPHUCYIIHE UM
3aKOHOMEPHOCTH.

Lenp uzyuenust yuebnoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIJICHHE O0YYArOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHW3alMy XKUBBIX CHCTEM PAa3HOTO paHra W mpuolOpereHue
YMEHHI HCIIONB30BAaTh 3TU 3HAHUSA ISl TPAMOTHBIX JCHCTBHI B OTHOIIEHUU OOBEKTOB >KUBOW MPUPOJIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTmkeHne 1enu u3ydenus ydeOnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE 00€CTIEUMBACTCS
peIIeHHEM CIIEAYIONINX 3a/1a4:

OCBOEHHE OOYyYaIONIMMHCS CHUCTEMBbl 3HAHMM O OHOJNIOTUYECKUX TEOpHUSAX, YUCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBUiIax, CIYKallUX OCHOBOW i (opMHpOBaHHS NpPEICTABICHUN O
€CTeCTBEHHO-HAYUYHOW KapTHHE MHpA, O METOJaX HAyYHOTO IO3HAHUS, CTPOCHWUH, MHOTO00pa3uH H
0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBaHUSIX B OMOJIOTHH;

¢bopmupoBaHKe Y 00ydarOLIMXCs MO3HABATEIbHBIX, HHTEIIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEMH
B TPOIIECCEe aHajM3a JAAHHBIX O MYyTAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3IIIAJO0B, MJEH M TOIXOIOB K
M3YUYEHHIO JKUBBIX CHCTEM Pa3HOT'O YPOBHSI OPTaHU3AINH;

CTaHOBJIEHUE y 00y4aromuxcs o0mel KyibTypbl, GYHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUH
OOBSICHATh U OLIEHUBATh SIBJIEHUS OKPYXKAIOIIEr0 MUpPA JKUBOW MPHUPOJBI HA OCHOBAaHUM 3HAHWUN U OMBITA,
MOJTYYSHHBIX TIPU U3yYCHUN OUOJIOTHH;

dbopmupoBaHre y O0y4arOIIUXCS YMEHHH HJUTIOCTPUPOBATH 3HAYEHHWE OMOJOTMYECKMX 3HAaHUN B
IPAKTUYECKON  JIESATETbHOCTH 4YeJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTMH H
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHNE YOKIEHHOCTH B BOZMOKHOCTH TIO3HAHUS YEIIOBEKOM KHBOM IPUPOJIBI, HEOOXOIUMOCTH
OEpe’)KHOTO OTHONICHUS K HEH, COONMIOACHUS OTHYECKHMX HOPM TIpU TPOBEACHUM OWOIIOTHYECKUX
HCCIICIOBAHUIA;

OCO3HaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JJIsl TOBBILICHUS YPOBHS AKOJOTHYECKOW KYIBTYpHI,
st GOPMHUPOBAHUS HAYTHOTO MUPOBO33PECHHUS;

MIpUMEHEHNE NMPUOOPETEHHBIX 3HAHUNW U YMEHHI B MOBCEIHEBHOM XKM3HU JJISl OLICHKU MOCIIEACTBUM
CBOEH JIEATENIbHOCTU MO OTHOIIEHUIO K OKpYKalollel cpene, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
co0uroIeHre Mep MPOPUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obmero obpazoBanus «buosjorus», nsydaemas Ha 6a30BOM YpOBHE, SIBIISIETCS
00s13aTeNbHBIM YYE€OHBIM TPEIMETOM, BXOISIIMM B COCTaB MpPEAMETHOW oOsactu «EcTecTBeHHO-HAyYHBIE
PEIMETHI.

Jlnst u3ydeHus: 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro o0Iero oopa3oBaHusl OTBOAUTCS 68 4acoB: B
10 kimacce — 34 vaca (1 gac B Henemio), B 11 kiacce — 34 yaca (1 gac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBEHHBIMU HayKaMH, (Quiiocodueil, 3TUKOW, 3CTeTUKONM U mpaBoM. Ponp Ouonoruu B
(opMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJaccuukanus, MOJASITHUPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemMoHCTpauMu:

IToprpersr: Y. {apeun, I'. Mennens, H. K. Konpuos, [Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTeMBbI M X OPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MPUPO/IBI.

CpolicTBa OuwocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHU OpraHU3AIMH KUBOUH
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKU I COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODIJIEMEHTHI,
MHUKpO3JIeMEeHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHrne 6€TKOB. AMUHOKHCIIOTHI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHTHI — Ouonornueckue karammzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuust  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, prubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JaKTO3a) W TOJMcaxapuibl (Kpaxmal, TJIHMKOTeH, LeJUloNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JTUMHAOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTnasl — MOHOMEPHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menocTHas >kuBas cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE SyKapUOTHUYECCKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJPHUH, TuIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA W TUIACTH/I.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKHU, KI'yTUKH. DYHKIIMU OPraHOUI0B KIIETKHU. BkitoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJieKyibl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE sIpa KIETKN», «Y TIEBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3yueHne KaTadTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yuyeHWe CTpOCHHSI KJIETOK PACTCHUM, XKMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (PHEpreTuUecKuil 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BerecTB: aBTOTPOGHBIN U retepoTpodHbi. Pons depmenToB B 00MeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimm (oTocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl JHEpreTuuecKoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTu4YecKoi mHpopmanuu B KJIETKe. | €eHETHYEeCKUH KOJ M €ro CBOWCTBA. TpaHCKPHUITIIHS —
MatpuuHblii cuHte3 PHK. Tpancnsnus — 6uocunTe3 Oenka. Drtamnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHUIM.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUONIOrNYeCKuii CMBICIT MUTO3a.

[Tporpammupyemasi TuOesb KIETKH — alloNTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHUE,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHUE NS
CEJICKLUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUS MOJIOBBIX KIETOK Y )KHBOTHBIX. [1oOBBIE *Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
SUIEKIIETKa) — ClepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHANIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOWHOE OIJIOJJOTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTECHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anInKanms «/lenenue kietkuy, moaens JJHK, Moxens Metada3zHol XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOr€HETHUYECKUM, MOJIEKYISIPHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us ruOpuI0B MepBoro nokoieHus. [1pasumno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETIeHNs TEHOTUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHOTUNHUYECKasi, N3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTbD.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYHHBI MyTaluidi. MyTareHHbie (akToOphbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomoinbto [1I[P-anammu3a. HacnenctBeHHsble 3a0oieBaHHS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYSHUS TEHETHUECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmMoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-axropay, «l'eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
M3MEHYUBOCTbY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, Myranuu Gopmbl KpbUIbEB U OKpacKu Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biIn3KkopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE IOJIMILIONIOB. J[OCTHIKEHHS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmon. Kiierounas wnnxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

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

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03UCTBEHHBIC PACTSHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJICKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035TUCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOLMOHHAS TeOopus U €&
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3BomonuH. [laneoHToornyeckue: MOCIeA0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA U pa3auuus 3MOPHOHOB pPa3HBIX BHJIOB NO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. IlpennocbulkM BO3HUKHOBEHHUS JAapBHHH3MA.
JIBumoKkyiye Ccuwibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas W3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetrnyeckas Teopust 3Boonuu (CTI) 1 €€ OCHOBHBIE OJIOKEHHS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIAa U 3BOJTIOIUH.

JBuxymie cuibl (pakTopbl) 3BOJIOLNUU BHJOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOWHATUBHAs HM3MEHYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLus.

EctectBeHHbIl 0TOOp — HampaBisitomuii gaxTop 3BoioUUd. DPOPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOIOIUH. [Ipumepsl npucnocoOnenuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATI TAIHH.

Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIii  0TOOp», «MHOrooOpa3ue COpPTOB pacTeHwit», «MHoroo0Opa3ue mOpo.
JKUBOTHBIX, «[Tomynsiumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantauny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCTH
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJeNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butne Hacexkomoro», «Pa3BuTHe mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKHUX  BEILECTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
3BOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas 3pa 1 €€ epUuoabl: TPUACOBBIN, FOPCKHM, MEIOBOM.

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

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUpaHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUUA. OCHOBHBIE CUCTEMATHUUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIECHNN YelloBeKa. MeTo1bl M3yueHus aHTponoreHesa. CxoAcTBa U pa3andus 4eJI0BEKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJOMUTEKH, YETO0BEK yMENbIH,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJbIIKME pachl: €BPONEOUAHAs (eBpasuiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

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

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0UOTHYECKUX (aKTOpOB. bruomornyeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIMU3M, HEUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJSLUUU U €€ PETyIIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uHy30pun-Typenpkn», «lIumessie nenmy.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISALMA pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

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

Okonoruyeckne cuctembl (9kocucremsl). [loHsTHe 00 sKocucTeMe M OMOreoLeHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTeNM SKOCHCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIe 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpPyKTypa OHOCHEpHI.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PaLlMOHAIBHOIO YIPABJICHUS MPUPOJHBIMHU pecypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoMOrMUecKas mnupamuia», «buocdepa u yenoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeiilime MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «I[louBa — BakHeifmmias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Omnochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B OGmocheper,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buja, KpacHas kuura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

Cornmacho ®I'OC COOQO, ycranaBnuBaroTCsi TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00YyJaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buomorusy BBIJACJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEIEHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroUIMXCs PYKOBOJACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTUYECKOTO0 00pa30BaHUs, HAJIUMYUE OSKOJIOTHYECKOTO IPABOCO3HAHHS, CIIOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOITIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JTMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOMOPSIKY, YEIOBEKY Tpyda U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 U  TPaIUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH O0yYaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
paCiupC€HUC XKHU3HCHHOI'O0 OIIbITa W ONbITa ACATCIBHOCTH B IMPOLCCCE p€ain3alliid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOydYalOIIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBa)K€HHWE 3aKOHa |
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U II03HaABAaTCJIbHBIX 3a/la4, BBIIIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIIEGHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHUE  YUYUTBIBaTh B  CBOMX JEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMO/JICHCTBUSA JIIOJIEH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIOKEHUEM;

TFOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOIO BBIIOJHEHUS Y4EOHBIX,
IIO3HABATEJIBHBIX M HUCCIENOBAaTEIbCKUX 3a/la4, YBAKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM IPaXkAaHCKOM NICHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO#i 3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoja Poccuy;

LICHHOCTHOE OTHOLICHME K IPUPOJHOMY HACIEIUI0 U MaMATHUKAM IPUPOIbI,
JoCTIKeHUsIM Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
O1oI0ruM, MOHUMaHMs 3HaY€HUs1 OMOJIOTUHU B IO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBa;

uzelHas yoex1EHHOCTb, TOTOBHOCTh K CIIYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUICKOI0 Hapoa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILIEHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B TOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM DPOIMUTENSAM, CO3JAHHIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIEHMUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO31EUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMIICHUE IPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro Bocnutanusi, ¢GOpMHMPOBAHMS  KYJbTYpPbl 310POBbSI U
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

NOHMMAaHME U peau3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMWII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€3011aCHOTO
MOBEJICHNUS B CUTYalUsAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHE MOCIEACTBUM M HENPUATHS BPEIHBIX MPHUBBIUEK (YIMOTPeOJCHUS aTKOroJs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTUBHOMW AEATEIbHOCTH TEXHOJOTMUECKON U COL[MAIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh W  CAMOCTOSITEIbHO  BBINOJHATH  TaKylo
JIESITENIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NEeATEIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE [IaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
KHU3HH,

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMUECKUX Ipo0eM U IMyTel UX pelIeHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pPEHICHUH TMPOoOJieM, CBS3aHHBIX C pAIMOHAIBHBIM IPUPOAOIOIH30BAHUEM (COOIIOCHHE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEI OKpY’Kalolled NpUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHIMAECMBIX
JeMcTBUH U IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHYECKOW KYJBTYpbl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacCTUIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HAayKd M OOIIECTBEHHOM MpaKkTUKM, OCHOBAHHOTO Ha JUANOre KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKy OUOJIOTMM KaK HAayKH, OCO3HaHUSA €€ pojau B (OPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaK O €IUHCTBE NpUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTH OMOJIOTMH Ul COBPEMEHHOW IMBMIIM3AIMU: 00ecredyeHus
HOBOT'O YPOBHS pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTUH, CITOCOOHBIX
peuatb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 II100AJbHBIX
HKOJIOTMYECKUX MPOoOsieM U oOecreueHus rnepexoaa K yCTOWYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIBHOM
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Mpu U3ydyeHUn OHOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUHN
OKPY’KAIOIIEr0 MHpa M NPOMCXOIAMIMX B HEM HU3MEHEHHH, yMEHHUE JAenaTb OO0OCHOBAHHBIC



3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHHA 1O OHOJOTMM B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpeamera «BHOJorus» BKIFOYAIOT:
3HaYuMble g (OPMHUPOBAHHMS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[EITOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3yEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOMIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U APYTHX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIC ACHCTBHUS B IO3HABATEILHOU U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOTPaMMBI CPETHEro o00Iero odpa3oBaHUs
JIOJKHBI OTPaXKaTh:

ORiiajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOruUecKue JeiCcTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHWUH MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMHU MOHITHUSIMHU);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Ui OOBsACHEHUsS (DAaKTOB U SIBICHUU KHUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HEMaTEepUAIBbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;



KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
paspenieHus: mpoodieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I103HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMY, MPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBINA THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HECHHBIX CUTYaITUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
rUnoTe’y €€ pelieHusl, HaxOAuUTh AapryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HENIEeATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJCH, IPEIJaratb OPUTHHAIBHBIC TOIXOABI W PEIICHHS, CTABHTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHUPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMalMM (TEKCTe Yy4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3jHYHbIE METOABI TpPU TOHCKE M OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMUMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

nproOpeTaTh ONBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIH,
COBEpIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAyYHBIN S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKHE, PU3NUYECKUE U MaTeMaTHYeCKHe 3HAKW U CHMBOJIHI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMH:

1) o6menne:



OCYILECTBIIATh KOMMYHHMKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KJICHHsI OTHOCHUTEIIBHO BBIIIOJHEHUS IIpeaIaraéMoy 3aJadyd, Y4MTbIBATb HHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATr4aTh KOHQIUKTHI 1
BECTHU 1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYrux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOIO TOYKY 3pPEHHs C MCIOJIb30BAHMEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pemeHny OGMoIoruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS NPH pelLIeHUH y4yeOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 110 €€ NOCTUIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPEACISATH POJIU C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAECHU C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIECHUS NpoOJieM M HX pelIeHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX WM IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaFOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO U MPOSIBIECHUIO IMPOKOM PYIUIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICITUTENIbHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, UCIIOJIb30BATh MPUEMBI pedIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEUIEHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [PU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

3) npuHATHE CeOs1 U APYrUX:

MPUHUMATH ceOsl, TOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI JPYTUX MPU AHAIU3E PE3YIbTATOB AEATEIbHOCTH;

MpPU3HABAaTh CBOE MPABO U MPaBO JIPYTUX Ha OLIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Gmonorun Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue st yaeOHoro npenmera «buosorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pPEATbHBIX >XU3HEHHBIX CHUTyallMsIX, CBS3aHHBIX C Ouosioruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenmerHble pe3yabTaTbl OCBOEHHs YyueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOIN €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUMN: )KHU3Hb, KIETKA,
opranusM, Mertabonu3m (OOMEH BeUIeCTB U MpEBpalleHHEe JHEpPruH), T[OMEOCTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKuMs), HaCIEeCTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JormMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKIACHUSI KyIbTYpHBIX pacTeHuil H. U.
Baguiosa), onpenensaT rpaHUIBI X IPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);



YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO IMOBEJEHHUsI B OKpYXawlleil NpUpoaHOH cpele, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BaAHUS;

YMEHHUE pemaTh 3JIeMEHTapHbleé TeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOpPHIHOE
CKpeLIMBaHME, CLEIUICHHOE HAClleZIOBaHUE, COCTABIISITh CXEMbl MOHOIMOPUHOIO CKPELIUBAHUSA
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYAOBAHHUEM;

YMEHUE KPUTHYECKH OLIEHMBAaTh M HHTEPIPETUPOBATh HH(DOpMALUIO OHOIOIMYECKOIO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKTHI COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, ONOTEXHOIOTHH;

yMEHHE CO3/aBaThb COOCTBEHHBbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJDKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUue OMOJOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOTHYECKHE (DAKTOPBI, OSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHNs, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHUEe Wu3/arate Ouosnorndeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ipiiieBoro cxoacTra K. M.
bapa, uepenoBaHus rinaBHBIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOJIOJACHUE U ONUCAHME
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKHX O0BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACTEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEHIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00ECIIeUeHUs



0€30MacHOCTH CBOEr0 3JI0POBbS M 370POBbSl OKPYXKAIOIIUX JIIOJEH, COOJIIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHIKEHHIH COBPEMEHHOM ouonoruu Uit panroHaIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh d3JeMEHTapHble OMOJOTMYECKHe 33a/Jayd, COCTaBJIATh CXEMBI IMepeHoca
BEILECTB U SHEPTUH B SKOCHCTeMax (LEMU MUTAHUS );

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIIOYAOUIYIO0 IICEBIOHAYYHBIC 3HAHHMS W3 Pa3IMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOW WH(pOpPMANWK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCcMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC TIMCBMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouosornyeckyro HMHGPOPMALKI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbBIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
n/n  TeM MPOrpaMMbl KosmyecTBO yacoB  oGpa3zoBaTejibHbIE
pecypcsl
K n
Beero OHTPOJILHbIE paKTHYecKHe
padoThbl padoThI
bubmunorexa LIOK
b 2 1 1
HOTIOTHA Xak Hayxa https://m.edsoo.ru/7f41c292
bubmunorexa LIOK
XK 1 0 0
HBBIC CHCTCMBI H HX Oprafu3atit https://m.edsoo.ru/7f41c292
bubmunorexa LIOK
X i 8 0 2
MMUYECKHI COCTaB U CTPOCHUE KIETKH htts://m.edsoo.ru/7f41c292
butmmoreka [IOK
K 0
HSHEACHTEILHOCTL IICTIEN 6 0 https://m.edsoo.ru/7f41c292
Pa3smHOXeHNE W MHOAUBUAYAIBHOE Pa3BUTHE 5 0 5 bu6muotexa LIOK
OPraHu3MOB https://m.edsoo.ru/7f41c292
HaciieicTBEHHOCTH 1 K3MEHYHUBOCTH 3 0 3 bu6mmoreka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
Cenexkuus opraHu3MoB. OCHOBBI 3 bu6imoreka [IOK
OMOTEXHOJIOTUN https://m.edso00.ru/7f41c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34


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 KJIACC

HanMeHoBaHue pa3je/ioB U TeM
Ne n/m
NMPOrpaMMBsl

DBOIOIIMOHHAS OUOJIOTHUSA

BO3HI/IKHOB€HI/IG nu pa3BI/ITI/Ie JKU3HU HaA
3emie

Opranu3Mbl 1 OKpY>KaroIas cpeaa

Coo0111ecTBa U DKOJIOTHUYECKHE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoangecTBo yacoB

Bcero

34

KonTpoabHbie
padoTsI

IIpakTu4eckue
padoTsI

DJIeKTPOHHBIE
(uudposbIe)
o0pa3oBaTebHbIE

pecypcst

bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74

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

bubnmoreka IJOK
https://m.edsoo.ru/7f41cc74
bubnunoreka IJOK
https://m.edsoo.ru/7f41cc74

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



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Buonorus B cucreMe Hayk BxonHast
JHUarHoCTHKA

MeTo1bl TO3HAHUS KUBOW TPUPOIBL.

[IpaxTuueckas padora Ne 1 «Mcmonp3oBanne

Pa3iIMYHbIX METOAOB IPHU N3YUCHHUU
OHOJIOTHYECKUX 00BEKTOBY

buonorunueckue CUCTCMBI, ITPOUECCHI U UX
HU3YyUCHHC

XUMHAYECKUU cOCTaB KJIETKU. Boaa u
MHHEpaTbHBIC CONU

Benxu. CocraB u ctpoeHue 6enKoB

depMeHTH — OHOJIOTUYECKHE
karanu3aTopbl. JlaboparopHas padora Ne 1
«3yueHre KaTATUTHYCCKON aKTUBHOCTH
(hepMeHTOB (Ha IPUMEPE AMHIIA3HI WITH
Karasa3bl)»

VYraesoasl. JIunuael

Hyxnennossie kucnotsl. ATO

HcTopus u METOBI N3ydEHUS KIETKH.
Knerounas teopus

KoangecTBo yacoB

Bcero

KonTposibHbie
padoThI

IIpakTu4eckue
padoTsI

Jara
HU3YyYeHHUS

DJIeKTPOHHBIE
nugposbie
odpa3oBaTebHbIE

pecypcst

bubmunorexa LIOK
https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

bubnmoreka IJOK
https://m.eds00.ru/863e6122

Bbubnmoreka IJOK
https://m.eds00.ru/863e6564

bub6mmoreka [IOK
https://m.eds00.ru/863e674e

bub6mmoreka [IOK
https://m.edso00.ru/863e6b72

bub6mmoreka [IOK
https://m.edso00.ru/863e6b72

butmmoreka [IOK
https://m.eds00.ru/863e6870
bu6nmoreka IJOK
https://m.edso0.ru/863e6d5c¢

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

11

12

13

14

15

16

17

18

19

20

21

Knerka kak OEJI0CTHAA JKHMBasi CUCTEMA

CtpoeHue 3yKapHOTHUECKON KIIETKH.
JlaboparopHas padora Ne 2 «M3ydyeHue
CTPOCHUS KJICTOK PACTECHHIA, JKUBOTHBIX,
rpuOOB M OAKTEPHIl O MHKPOCKOIIOM Ha
TOTOBBIX MHKPOIIPENapaTax U UX OMUCAHHE

OOMeH BELIECTB WA META00IU3M
doTtocuHTE3. XEMOCHHTE3

DHepreTUdecKuii 0OMeH

JKu3HeHHBIN UK KJIeTKU. JleIeHre KIeTKH.
Murtos. JIabopaTtopHas pabota Ne 3
«Habmronenne MuTo3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»

BuocunTes Oenka. PeaKLII/ISI MaTpUu4IHOTr o
CHHTEC3a

Tpancsmnust — OnocuHTe3 OenKa

Hexnerounsie GopMBbl )KU3HU — BUPYCHI

@OpMLI PAa3MHOXKCHUA OPTaHU3MOB

Meiios

O6pa3oBaHKe U pa3BUTHE TOJIOBBIX KIETOK.
OmnnonorBopenue. JlaboparopHas padora Ne
4 «M3y4eHue CTPOCHUS MOJIOBBIX KIJIETOK Ha

bubmmoreka [JOK
https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716c¢

bubmmoreka [JOK
https://m.edso00.ru/863e766¢

bubmuorexa [LIOK
https://m.edso00.ru/863e7c98

bubmunorexa LIOK
https://m.edsoo.ru/863e7aae

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

butmmoreka [IOK
https://m.edso00.ru/863e796e

bub6mmoreka [IOK
https://m.eds00.ru/863e796e

butmmoreka [IOK
https://m.edso0.ru/863e7540

butmmoreka [IOK
https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
butmmoreka [IOK
https://m.edsoo0.ru/863e7f4a

bu6nmoreka IJOK
https://m.edso00.ru/863e81hb6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22

23

24

25

26

27

28

29

30

31

32

TOTOBBIX MUKpOIIpenapaTax»
WNuauBunyansHoe pa3BUTHE OPraHU3MOB

I'eneTnka — HayKa 0 HaCJICACTBEHHOCTH U
HN3MCHYUBOCTH

3aKOHOMEPHOCTH HACJIEJ0BaHUS IPU3HAKOB.
MonornbpuIHOEe CKpPEIIHBaHHIE

JurnbpuaHoe ckpenruBadue. 3aKOH
HE3aBHCHMOT0 HacJIeOBaHUS TPU3HAKOB

CuenieHHOe HacleI0OBaHUE TPU3HAKOB.
JlaboparopHas padota Ne 5 «M3ydyeHue
PEe3yJIbTaTOB MOHOTHOPHIHOTO
JUTHOPHUITHOTO CKPEIIMBAHUS Y APO30QUITBI
Ha TOTOBBIX MHUKPOTIpETapaTax»

I'enetuka nona. HacnenoBanue npu3HakoB,
CLICTUICHHBIX C ITOJIOM

NsmenunBocts. HenacnencreeHHast
m3MeHInBOCTh. JlabopaTtopHas padota Ne 6.
Nzydenne MoauduKamoHHO’
M3MEHYHMBOCTHU, TIOCTPOCHUE BAPUAIIMOHHOTO
pslia ¥ BapUallMOHHON KPUBOM»
HacnencrBeHHast ”3BMEHUUBOCTD.
JlaboparopHas padora Ne 7. «Ananu3
MyTaIuil y 1po30(HiIbl Ha TOTOBBIX
MUKpOIIpenapaTax

I'eneTnka yemoseka

PesepBHblii ypok. O000IIEHHE IO TEME
«HacnencTBeHHOCTh U M3MEHUYHBOCTh
OpraHu3MOBY

Cenekius Kak HayKa U IIpoIiece

butmmoreka [IOK
https://m.edso00.ru/863e8436

butmuoreka [IOK
https://m.edso0.ru/863e86f2

bubmmoreka [JOK
https://m.eds00.ru/863e8878

bubnmoreka IJOK
https://m.edso0.ru/863e89a4

bubmuorexa LIOK
https://m.edso00.ru/863e8c60

bubnmnoreka IJOK
https://m.eds00.ru/863e8c60

bub6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6nmoreka IJOK
https://m.edso0.ru/863e8efe

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

bu6mmoreka IJOK


https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

https://m.eds00.ru/863e9214

bubmmoreka [JOK
33 nu o 1 1 0
TOTOBA KOHTPOIILHAL pabota https://m.edsoo.ru/863e9214
butmmoreka [IOK
34 b 1 0 0
HOTEXHOJIOIMsI KaK OTPAaCib IPOU3BOCTBA httos://m.eds00.ru/863¢9336

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 8


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

11 KJIACC

Ne
n/n

10

11

Tema ypoka

3BOJ’IIOI_II/IH 1 METOABI e HU3y4YCHUIA

Hcropus pa3Buths NpeacTaBiIeHU 00
3BOIONINU. BXoaHas KOHTpobHAs paboTa.

MuxkposBoronus

TMomynsiys Kak 3IeMeHTapHas eHHATA
BHJIa 1 ABoIronnK. JlaboparopHas padora Ne
1 «CpaBHEeHHE BUIIOB IO
MOPGOJIOTHYECKOMY KPUTEPHUIO

JIBmokyIime cuitkl (JieMeHTapHbIe (haKTOPHI)
9BOJIIOLIIN

EctectBennsiit 0T00p U ero hopmMbl

Pe3ynbTaThl 3BOJIIOIMHN: IPUCIIOCOOIEHHOCTh
OpTaHu3MOB M BUJI000pa3oBaHueE.
JlaGopartophas padora Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpPTraHn3Ma 1 eé
OTHOCHUTEJILHOTO XapaKTepar»

Hamnpasnenus u Iyt MakpO3BOJIIOLIMH

HeoOpatumocTs 3BOMIOINN

Hcropwust )xu3HM Ha 3eMiie U METOBI €&
H3Y4YECHUS

I'unotessl MMPOUCXOXKACHU ) XKU3HU Ha 3emiie

KoangecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTu4eckue
padoTsI

Jara
HU3YyYeHHUS

DJIeKTPOHHBIE
nugposbie
odpa3oBaTebHbIE

pecypcst

bubmmoreka [JOK
https://m.edsoo0.ru/863ea20e

bubnmoreka IJOK
https://m.eds00.ru/863e9570

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

bubmunorexa LIOK
https://m.edso00.ru/863e99c6

bu6mmoreka IJOK
https://m.edso0.ru/863e9da4

bu6mmoreka IJOK
https://m.edso00.ru/863e9ed0

bu6mmoreka IJOK
https://m.edso0.ru/863e9fde

butmmoreka [IOK
https://m.edsoo0.ru/863e9cle

butmmoreka [IOK


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

12

13

14

15

16

17

18

19

20

21

22

23

24

PasButne xu3HN Ha 3eMIie 10 3pam u
epuoaam

OCHOBHBI€ 3Talbl IBOJOIHUN PACTUTEIEHOTO
1 skuBOTHOTO MHpa. [IpakTuueckas pabora
No 1 «M3y4eHne UCKOTTaeMbIX OCTATKOB
pPacTeHHH U )KUBOTHBIX B KOJIJIEKIIUAX)»

CoBpeMeHHas CHCTEMa OPraHuIeCKOro MUpa
OBOJTIOIMS YeJIOBEKA (aHTPOIIOTEHE3)

JBwxkyime cuibl ((hakTopbl) aHTPOTIOT€HE3a

OCHOBHBIE CTAUN DBOJIOLUN YEIOBEKA
UenoBedeckne packl U IPUPOIHBIE
aJanTalny YeJoBeKa

PesepBHblii ypok. O000IIEHHE TIO TEME
«BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha
3emiie»

DKOoJIOTHs KaK HayKa
Cpensl o0uTaHMsI U 9KOJIOTHIECKUe HaKTOpbI

Abuotnueckue paktopsl. JlaboparopHas
pabora Ne 3. «Mopdomoruueckne
0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
oburanus». JlaboparopHnas padora Ne 4.
«BnusiHUE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeYycay»

Buotnyeckue GakTops

OKOJIOTHYECKNE XapaKTEPUCTUKH

https://m.edso00.ru/863ea5a6

bubmmoreka [JOK
https://m.edso0.ru/863ea6be

bubmmoreka [JOK
https://m.edso00.ru/863ea8bc

bubmunorexa LIOK
https://m.edso0.ru/863ea48e

bubnmoreka IJOK
https://m.edsoo0.ru/863eac2c

Bbubnmoreka IJOK
https://m.edsoo.ru/863ead44

Bbubnmoreka IJOK
https://m.edso0.ru/863eaea?2

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

butmmoreka [IOK
https://m.edso0.ru/863eb10e

butmmoreka [IOK
https://m.edso00.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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nomynsuu. [IpakTuyeckas padorta Ne 2
«IToacY€T MIOTHOCTH NOMYISUI pa3HbIX
BUJIOB paCTEHUIN»

Coo0r1iecTBa OpraHu3MOB — OUOIICHO3

DKOJIOTUYECKUE CUCTEMBI (SKOCHCTEMBI)

OCHOBHBIE [TOKA3aTEIH HIKOCUCTEMBI.
Oxonoruyeckue nupamuasl. CBorcTBa
skocucteM. Cykieccus

IIpupoaHbIe 3KOCUCTEMBI
AHTpPONIOTeHHBIE 3KOCHUCTEMBI

Buocdepa — rnodanpHas skocucTema
3emim

3aKOHOMEPHOCTH CYyIIECTBOBaHUs Onochepsl
YenoseuecTBo B Onocdepe 3emin
Hroroas KoHTpONBHas padboTa

Cocy1iecTBOBaHHE MPUPOJIBI U YETOBEYECTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bub6mmoreka [JOK
https://m.edsoo.ru/863eb46a

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

bubnmoreka IJOK
https://m.edsoo.ru/863eb5fa

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

bubnmoreka IJOK
https://m.edso0.ru/863ebd16

bub6mmoreka [JOK
https://m.edsoo.ru/863ebale



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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus, 10-11 knaccel/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mox pegakiueit
Kpukcynosa E.A., OGmiecTBO ¢ orpaHUueHHON OTBETCTBEHHOCTHIO «Pycckoe cioBo -

yUeOHUK»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnuorexa LIOK https://m.edsoo.ru/7f41¢c292, POIII



