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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o Ouosoruu 6a30BOrO YpOBHS Ha YPOBHE CpenHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOil paboueil mpozpammer @ocnumanua W KOHIEIIMH TPENOJaBaHUs Y4eOHOTO
npeamera «buosorusi» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®enepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

CogepxaHnue mporpaMMmbl 0 OHOJIOTMM HamNpaBieHO Ha (OPMUPOBAHHME ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oO0ydaromuxcs 10—11 kimaccoB npu o0ydeHnn ux 6uonorun Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-AEITEIbHOCTHOTO moaxonxa. Ilporpamma mno Ouosoruu
cootBercTByeT TpeboBanusiMm PI'OC COO kx miIaHUPYyeMbIM JUYHOCTHBIM, MPEIMETHBIM M
MeTanpeMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKXKE€ YUYUTHIBAET HEOOXOIMMOCTH pealu3aluu
MEXKIPEAMETHBIX CBSI3€H OMOJIOTMH C €CTECTBEHHO-HAYYHBIMU YY€OHBIMH TpeaMeTamu. B Hel
OTPEIETISIOTCSI OCHOBHBIE TIEJIM U3YUYEeHHsI OMOJIOTUH Ha YPOBHE CPEHET0 00IIero o0pa3oBaHusl,
IUTAaHUpYEMbIe PE3yNbTaThl OCBOCHHSA Kypca OWONOrMH: JTUYHOCTHBIC, MeETarpeIMeTHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[TporpaMManoOnoIOrMMBKIFOYAET:

® [UIaHUpPYyEMbIE pPE3yJbTaThl OCBOEHHS Kypca Ouosiornu Ha 0a30BOM YpPOBHE, B TOM

YHUCJIE MPEIMETHBIE Pe3yJIbTaThI M0 rojilaM 00yUYeHUS;
e cozepxanue yueOHoro npeamera «buojgorusy» mo rogam o0y4eHuUs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METalpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHOU JIEATEIIPHOCTH/y4eOHBIX JICUCTBUN O0YJIArOIIUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTHIECKOTO 00Opa30BaHUS.

B nporpamme mo 6uornoruun (10-11 kmaccel, 6a30BbIif ypOBEHb) peaM30BaH MPUHIIUII
MPEeMCTBEHHOCTH B UW3Y4YeHUHM Ouosiorud, Omarojgapss 4YeMy B HeW MpocMaTpuBaeTCs
HaIpaBJIECHHOCTh Ha Pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, I1IEHHOCTHBIX OpPUEHTAIMM  JUYHOCTH, HKOJOTHYECKOTO  MBINIJICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JXKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKalolleH
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHeM OOIIEOMONOTHMUECKUX TEOpUM, a TaKKe
3HAHUHN O CTPOCHUHU JKUBBIX CHCTEM PAa3HOTO PaHTa M CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTHUH YACICHO BHUMAHWE HCIOIb30BAHUIO TMOITYYEHHBIX
3HAHUH B TIOBCEJHEBHOM KU3HU JJIsl PEIICHUS MPUKIIAIHBIX 3a7a4, B TOM YHCIIe: MPOQUIAKTHKA
HACJICJICTBEHHBIX ~ 3a00NIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHUS B OKPYXKArOIIel MPUPOIHOI cpele,
aHaJM3a BIMSHUS XO3SAUCTBEHHOW JESITEIHPHOCTH YEJIOBEKa HAa COCTOSHHE TPUPOAHBIX U
HMCKYCCTBEHHBIX SKOCHCTEM. Y CHWJICHHE BHUMAHHS K MPHUKIATHOW HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «bHONOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECNeUeHUs YCIOBHM I peUIeHHs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/rnoiaraet
dbopMupoBaHHe y OOYYArONIUXCS CIIOCOOHOCTH aNanTUPOBATHCA K M3MEHEHMSIM JTUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuana B MporpamMme Mo OuoIoTHd
OCYIIECTBIIEHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHWN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
J)KUBOM TMPUPOABI, O €€ YPOBHEBOM OpraHuM3ald W 3BOJIIOUMH. B COOTBETCTBHM C 3TUM B



CTpYKType ydeOHoro mnpenmera «buonorus» BbIIEIEHBI CIENYIOUINE COJIepKaTelbHbIe TUHUM:
«buonorus kak Hayka. MeToabl HAYYHOTO To3HaHUsY, «KieTka kak OuoIorHyecKas CUCTeMay,
«OpranusMm Kak Ouosnoruyeckas cuctremayn, «CucreMa U1 MHOTOOOpazne OpraHu4ecKoro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi KUBBIX CHUCTEM
pa3HOro paHra u MpuoOpPETeHNEe YMEHUHN HCIOJIb30BaTh 3TU 3HAHMS JJII TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH OOBEKTOB KMUBOW MIPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Joctuxenune 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTCs pelIeHuEM CIeIYIOIUX 3a/au:

OCBOCHHME OOYYAIONIMMHCSA CUCTEMBbl 3HAaHUA O OWOJIOTHYECKUX TEOpHUSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWaxX, CIYXallUuX OCHOBOM s (opMupoBaHUS
MPEJICTAaBICHUA O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHUHU, MHOT000pasMH U OCOOCHHOCTSX >KUBBIX CHUCTEM pPAa3HOTO YPOBHS OpraHU3aIH,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYyYaroImMXCS IO3HABATEIbHBIX, MHTEIUIEKTYAIbHBIX W TBOPUECKUX
CIIOCOOHOCTEH B MpoIecce aHANM3a JAHHBIX O MYTSX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3TJISIOB,
U/Iel ¥ MOJIX0JI0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OPTraHU3aIHH;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmend KyJabTypbl, (QYHKIMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUU U OMBITA, MOJYYECHHBIX MPU U3YUEHUU OUOJIOTHH;

dopmupoBaHre y O0YYarOIUXCS YMEHUN WILTIOCTPUPOBATh 3HAUYEHUE OMOIOTHYECKUX
3HAaHUH B TPAKTHYECKOW JEATEIFHOCTH YEJOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUIA;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIOBEKOM KHBOW MPHUPOJBI,
HEOOX0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEW, COONIOIEHUS AITUYECKUX HOPM TIPU MPOBEACHUN
OHMOJIOTUYECKHUX MCCIIEJOBAHUH;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMCHECHUE TPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOHN XU3HU IS OICHKHU
MOCJICICTBUI CBOEW JIEATENIFHOCTH IO OTHOIICHUIO K OKPYKAaIoIeW cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOJIOZICHNE Mep MPO(PUIAKTUKH 3a00JI€BaHUH.

B cucreme cpennero obuiero o6pazoBanus «buosnorus», ndydaemas Ha 0a30BOM ypOBHE,
SBIISICTCS  00sI3aTENbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JacTh
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

s n3ydeHus 6MOOTHU HAa 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHHs OTBOIAMTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKOW W mpaBoM. Ponbs Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTopl TO3HAHMS KUBOM PpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmue! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabotaNe 1. «Mcmosb3oBaHME pA3IMYHBIX METOAOB IPU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIA,  MOMYJIALMOHHO-BHUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornueckue karamuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA ILIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TOJMcCaxapuibl (KpaxMmal, TJIMKOTeH, LeJIoNo3a). buomornyeckue QyHKINUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCITKOB M JUIHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneornasl — MOHOMEPHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak nenoctHas >kuBas cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKapUOTHUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUYECCKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHou bl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHouibl KJIETKH: MHUTOXOHJPUH, IacTUibl. [IpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKHU, KI'yTUKH. DYHKIIMU OPraHOUI0B KIIETKHU. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOZIbI», «bruocunTe3 6enkay, «CTpoeHne MoeKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE sIIpa KIETKU», «Y TIAEBOABDY, «JIUnuasn».

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

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabora Ne 2. «M3ydyeHHe CTpOCHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
TUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BeriecTB: aBTOTpOGHBIN U reTepoTpodHsbii. Poms depmeHTOB B 00MEeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmu (oTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (OTOCHHTE3 U CIIOCOOBI MOBHITIICHHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopmmposanne. IPHEKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKuil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunte3 Oenka. Dramnbl Tpancaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nummyHonedunrra yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  muTaHus», «Metabomuam»,  «MHTOXOHIPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJHK».

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

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM KU3HEHHBIM LUk kiuetku. MHTepdaza m mutos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne knetkn — muto3. Cramguum muto3a. I[lpoiecchl, MpouUCXOIsIINe HAa pPa3HbIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — alloNTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30WI,
AllleKsIeTKa) — crepmatoreHe3 u oBoreHe3. (OCOOEHHOCTH CTpOCHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIIIus,



opranoreses. IloctamOproHansHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHSL: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue IOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOYHBIN LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«lineknerka Miexonurampomero», «KapuoknHe3 B KIETKaX KOpEIIKa JIyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
AMOpHOJIOTHY B CTAHOBJIEHUU M'€HETHKHU. BKi1as pocCHiicKUX U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HAcCJElOBaHUS  NPU3HAKOB, YyCTaHOBIeHHble [.  Mennenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH €IMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCMMOIO  HACJEAOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIUIEHHOMY
HacJeI0BaHMIO T'eHOB. HapylieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHMe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTUnuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeHunBOCTh. Kiaccuukanuss MmyTaluii: TeHHble, XpPOMOCOMHBIE, T'eHOMHble. YacToTra u



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOIrCHETUYECKUN, OHMOXUMHYECKHUH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpPEMEHHOE OINpEJENIEHUe TIEHOTHUIA: IOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ momoiibio [II[P-ananmmsa. HacnenctBenusie 3a0oiieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHHE M €r0 HUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneicTBie alIeNIbHBIX T'€HOBY, «['€eHeTHYeCKne KapThl PACTEHHM, 5KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTallMoHHas
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKponpenapar «/{po3oduna» (Hopma, mytanuu GopMbl KPbIJILEB U OKpAcKH Telna), repOapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yueHue MoaupuKaIMOHHON U3MEHUYUBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuns Kak HayKa U Ipouecc. 3apoKICHHUE CeNeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MacCOBbI M MHAMBUAYAIbHBIN OTOOpPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE IOJIMIIONIOB. J[OCTHIKEHUS CENEeKIUU DPACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranumsmoB. Knertounas wumxeHepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHUE pacTeHUU. KiloHupoBaHue BbICOKOIPOLYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. lIBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M IEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHKECHHS CENEKIMU PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U e&
MeCTO B OMOJOoruu. BinsHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa dSBOMIONUHU. [laneoHTONOTHYECKHE: TIOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKON JieTonucH, nepexoausie ¢popMbl. broreorpaduueckue: cxoacTBo
U paznnune GayH U Qpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3Myus 3MOPHOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Teopust Y. J[lapBuna. [lpeamnochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIOKylMe CHibl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas W3MEHYMBOCTh, OOopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJTOKEHUSI.

MukposBontonus. [lonynsauns kak eIMHULIAa BU1a U HBOJIFOLUH.

JBuxymie cuibl (pakTopbl) 3BOJIOLUUK BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpALIHS.

EcrectBenHblii oTOOp — Hampapistomuid ¢aktop 3Bomonnu. PopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar sBostonuu. [lpuMeps! nmpucnocoOaeHui
y OpraHu3MoB. ApoMop(h03bl U UIN0-3JATITAIUH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiiensHas. HeoGpatumocTs 3BoMONNN.

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

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTHE OpraHM4eckoro wmupa Ha 3emie», «3apoblllu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMoph o361,
«Mnnoanantanumny», «OO6mas nereHepanusy», «JBuxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunayn, «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIOA0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KoieKius «@DOpMBI COXPAaHHOCTH HCKOTAEMBIX
JKUBOTHBIX M PACTEHMI», MoJenb amumkanusa «llepekpéct XxpoMocom», BIIaKHBIE Npenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HopMa,
MyTalu (GOpMbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKue padoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTHUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JlonayuyHble IIpEACTABIECHUSA O 3apOKIACHUU XKU3HU. HaydHble THIIOTE3bI BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronny. HavanbHble Tansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [lanmeo3oiickas spa u €€ TEpHONbl: KEMOPHHCKHUMA, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KIMMara U TIeoJIOTMYECKUX IMponeccoB. OCHOBHBIE 3Tallbl HBOJIIOLUN
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNUU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  YEJIOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe npeacTaBIeHHN O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpororeses3a. CxoAcTBa U pa3inyusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewkymme cunbl  (akTopel) aHTpomoreHe3a. HaciencTBeHHass HW3MEHUMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoek npsmoxondmuii, YenoBek Heanaepraiabckui, YemoBek pasyMublii. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBeHue CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTUYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CIENKH WM U300paKeHHs] KAMEHHBIX OpYyIUi
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3yueHre UCKOMAEMBIX OCTaTKOB PACTEHUI U KUBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHSI KakK Hayka. 3aJadyd W pas3ielbl dSKOJOTHH. METOoAbl HKOJOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[efCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEparypa, BIAKHOCTb. DoTomepuoanu3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl  OMOTHYECKHMX  B3aUMOACHCTBUI:  KOHKYPEHITHUS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKUA monyasanud. OCHOBHBIE TOKa3aTeNy TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISLHUU U €€ PETyIsusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogusie 3081 3emuny, «Cpeapl 0OUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT
oOUTaAHUSY.

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

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJIOBafd,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstre 006 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OMomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsiiusi, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

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

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak rIoOanbHOW HKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPOIOreHHbIe H3MeHeHHs B Ouocdepe. I'nmobGanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IMMUPOKOJMCTBEHHOTO Jieca», «IKOCHUCTEMA XBOWHOTO Jjeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS Ha MPUPOILYY,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBelil 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHs] OXpaHIEMbIX BUI0B PaCTEHUH U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CPeHEro 00Iero oopa3oBaHus: JUUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JMUHOCTHBIX pE3yJIbTAaTOB OCBOECHMs Ipenmera «buonorus» BblieIeHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOONPEIEICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOY4YarOIIMXCSl PYKOBOJICTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOECHUs NpeaMmera «buonorus» nocturarorcs B €AUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IIPOLIECCAaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3ULMM JIMYHOCTH, NATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEGHHs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «bruoaorus» JoMKHBI OTpaXKkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOLIECCE PEATM3allid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YaCTH!

1)rpaaancKoro BOCHMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOM JI€ATEIBHOCTH MPHU CO3JJaHUHM YUEOHBIX IMPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEHCTBHSX  HEOOXOAMUMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA HEHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 33]a4, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SYMOIIMOHAIIBHOTO BO3/IEUCTBUS KMUBOM MPUPOBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peajn3alus 3JJ0POBOro U Oe30MacHOro oopasa KU3HH (30pPOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHUE IIEHHOCTH MacTePCTBA, TPYI0JIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K Pa3IUYHbIM cepaM Mpo(decCHOHATBHONW NESATENbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

OCO3HAHME TTI00ABHOTO XapaKTepa KOJIOTMYECKHX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpBI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW W YHTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aNMOACHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O IWHCTBE NPUPOJIBI, YeJIOBEeKa W oOmecTBa, B TMO3HAHWU TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATEHOMY
UCIOJIb30BaHUIO MMPUPOIHBIX PECYpPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAaHHE CYHIIHOCTH METOJIOB IO3HAHHUSA, HCIOJNb3YyeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB M WMEIOMIMXCS JaHHBIX C IIeNBI0 TIOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI y4eOHOro mnpeamera «bHojorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeAOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHbIC
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHAIBHONW T'PAaMOTHOCTH M COIHUAIBHOW KOMIETEHIIMHOOYYaOIIIXCS,
CIIOCOOHOCTh oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MertamnpenMeTHbIE pe3ysbTaThl OCBOSHHS TPOTPaMMBbl CpeIHEro oO0IIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a30Bble JIOTHYeCKHUE JeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUd, KJIacCUPHUKAIMK, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNsATh LEIN JeATeIbHOCTH, 3aJaBasi NapaMerpbl U KPUTEPUM HX JOCTHUKEHMS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AT OOBsACHEHHsS (AKTOB W SBICHHH KUBOMH
HPUPOJIBI;

CTPOUTh JIOTUYECKUE pacCyKIeHUs (MHIYKTHBHBIEC, JAE€IyKTHUBHbIE, IO AHAJOTHUH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUUM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2)0a30Bble HCCJIEI0BATENbCKHE IeliCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3MYHbIE BHUBI JACITEIBHOCTH [0 MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa3OBaTENIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK TMEpPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WJEU, IpeajaraTb OpPUTHMHAJIBHBIE IOAXOAbl U PELICHHS, CTaBUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JHUTepaTrype, OMOJOTHYECKUX CIOBApsAX M CIPABOYHHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaInK, HeOOXOUMOI /1JIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMAaJbHYIO (OpMY TNpPEACTaBICHUS OMOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHHMKAIIMU BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JUAJIOTA WIH TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHMS U B3aUMOJEHCTBUS, NOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJECHHWE B pA3JIUYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1)camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

3)npunsiTue ceds M APyrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C IO3UIHH JPYroro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAllMM W NPeoOpa3OBaHMUIO 3HAHWH, BHJIBI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHMsI yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMeH BeIeCTB M  MpeBpalleHHe HHEpPruu), TOMeocTas
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJlbHas JIoTMa MOJEKyJsipHOi Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. .
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKIACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIa/leTh METOJaMHM Hay4YHOTO MO3HAHUS B OMOJOTMU: HAOJIOJIEHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MpOBEJEHHE OHOJIOTMYECKOro
DKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYyYEHHBIX pEe3yJlbTAaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX MOHSTHM,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (OTOCHUHTE3a, IUIACTUYECKOr0 M AHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUS, UHIUBULYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSAThH MOIY4YeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATHS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OHMONOTMM M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

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

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IUMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMAIMIO W3 HECKOJIBKMX HWCTOYHHUKOB, TPAaMOTHO HCIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAy4YHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJI000pa3OBaHUE, SKOJOrHYecKHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LITIH MTUTaHMs, SKOJIOrHYecKas nupamuia, buoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHHH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SBJICHMM, OpraHu3anus M MpOBEIEHUE OHOJIOTHYECKOrO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolllell NPUPOAHOM cpene, NMOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMs, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3JIMUYHBIX HCTOYHHUKOB (CpeaCTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonornmyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TeMIIPpOrpaMMbl Bcero KonTpoabubiepadorsl  IIpakTHuecKnepadoThbl (ngpossie)
o0pa3oBaTejibHbIEPeCypPChI
bu6mmoreka [IOK
L bronornskaxtayka 2 05 https://m.edsoo0.ru/7f41c292
5 JKuBbI€ CHCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTaB U CTPOCHHUE 8 1 bubnnoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTHKIIETKA 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
Pazmuoxxenue u
5) WHJVBHIyaJIbHOE Pa3BUTHE 5 1 Brbmiorexa LIOK
opramiIMOB https://m.edso0.ru/7f41¢c292
6 HacnencTBeHHOCTH U 3 15 bu6nmoreka [JOK
U3MEHYMBOCTHOPTaHH3MOB https://m.edso0.ru/7f41¢c292
7 CeneknusiopraHu3mMoB. 3 bubnmnorexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmorexa [IOK
8 Pesepriocspens L https://m.edsgf).ru/?f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME



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

KosnyecTBouyacon JJIeKTPOHHbIE

Ne HaumenoBaHnuepasiejioB u (undposbIe)

n/n TeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTejibHbIEPeCypPChI
bubmuoreka [JOK

1 1
BOMOLHOHHAAOHONOTH o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE 9 05 bubnnorexa [HOK
KU3HH Ha 3emIie ' https://m.edsoo.ru/7f41cc74
Opranu3mMsl U bubnnoreka [JOK
3 5 1
OKpy>Xaroliascpeaa https://m.edsoo.ru/7f41cc74
4 Coo0miecTBa u 9 bubmmoreka [JOK
9KOJIOTMYECKHECHUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> CICPBHOCBPEM https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOI'PAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Y4yeoHo- MeToaNYecKHuid KOMILJIEKT:
Juis yuenuka:

1.baryeB A.C.,I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioii cripaBoYHUK /1715 IIKOJBHUKOB M IMOCTYHAIONINX B BY3bL. - M.: JIpoda,
2004,
2.®pocun B. H., CuBoriazos B. U. 'oToBEMCS K eTMHOMY TOCYIapCTBEHHOMY dKk3amery. Obmas ouomnorus. - M.: JIpoda, 2004. -216c¢.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
das yunrens:

1.bensieB . K., PyBunckuit A. O., Boponnos H. H. u np. O6mmas 6uonorus, 10—11 xmacc. M.: IIpocsemenue, 1993.

2. Ilonsuckuit FO. Y. O6mias 6uomnorus, 10—1 1kmacc. M.: IIpoceemenue, 1991.

3.JIepuep I'.11. buonorus. Tects! u 3aganus i noctynaromux B BY3e1.- M.: Axkapuym. I'MIIIIB, 1998

4.T'pun I1., Crayr V, Teiinop /. buomorus. M.: Mup, 1990. T. 1—3.

5.bonb110# cripaBOYHUK JUIs IIKOJIBHUKOB M MOCTYNAOLIMX B By3bl. bruonorus. M.: [lpoda, 1999.

6.Kosnosa T.A., Kyumenko B.C. buonorust B Tabnumax 6-11 knaccel. CripaBounoe noco6ue. - M.:[Ipoda, 2002;

7.Matepuainsl ¢ Tecramu 1o EI'D

8.A.I'. Aparomuros, P.JI. Mam. IIporpammsr [Ipuponoenenue. buonorus. Sxonorus: 5- 11 kinace M.: «Benrtana-I'pad» 2010 r.
9.0.I1. lyaxuna Pa3BépHyToe TemaTnueckoe mianuposanue no nporpamme U.H.ITonomapésoii .-Bonrorpan : Yuutens, 2012r.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HNuTepHeT-pecypcesr:

1. 1C: llIxona. Penerurop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru- razera «buonorus» - mpuioxenue K «1 CEHTAOPsI»
5. www.bio.nature.ru- HayuHble HOBOCTH OHOJIOTHH.

6. www.edios.ru- Diioc - HeHTp AMCTAHIIMOHHOTO 00pa30BaHUsI.



7.www.km.ru/education- YueOuble MaTepuaibl U ciioBapu Ha caiite «Kupuut u Medoauit
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