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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OnpeNieNieHUs] MOAXO0J0B K (HOPMUPOBAHUIO COJIEPKAHUS YUEOHOTOo IpeameTa
«buonorusa» cocraBwiM: KoHuenryaiabHele TnonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJied, CcoJep)KaHus, pe3yJbTaTOB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX U
NPUHIMIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit @Dexneparuu, a TakKe IOJOXKEHUSI O
crieniuduke OMONIOrHHU, €€ 3HAYEHUU B TTO3HAHUH KUBOU MPUPOABI U 00ECIICUCHUU
CYILIECTBOBAaHMs 4enoBedeckoro ooOmiecTBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
omnpeJieNIeHbl OCHOBHBIE (DYHKIIMU MTPOTrPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpPEICTAaBICHUE O LeNix, 00 oOmei
CTpaTeruy OOydYeHHS, BOCHHUTAHUS M Pa3BUTHA OOYYAIOIMIMXCS CPEICTBaAMHU
yaeOHOoro mipenmera «buomorusi», ompenenseT 00s3aTeIbHOE TPEIMETHOE
COllep’KaHMe, €ro CTPYKTYpy, pacmpeiclieHue 1o pazjernaM U Temaw,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUCHHS YU4EOHOTO MaTepuana ¢ yu4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa3oBaTeIbHOTO
npoiiecca, BO3paCTHBIX OCOOCHHOCTEN 00y4aroIuXCsl.

B nmnporpamvMe mo Ouomormum TakKe YUHTHIBAIOTCS TPeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
o0yyeHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOMU
NeATENHbHOCTH/YIEOHBIX JEHCTBUN OOYYAIOIMMUXCS IO OCBOCHUIO COJEpPKAHUS
OMOJIOrMYECKOro 00Opa3OBaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIli ypOBEHB) peaii30BaH
NPUHIAI TIPEEMCTBEHHOCTH B H3y4Y€HUU OWONoruu, Ojarojaps 4emy B HeEH
IPOCMATPUBACTCS HAMNPABICHHOCTh HAa Pa3BUTHC 3HAHWUW, CBSI3aHHBIX C
dbopmupoBaHueM €CTEeCTBEHHO-HAy4YHOI'O  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAITUH JIMYHOCTH, IKOJOTHUECKOTO MBIIIUICHHS, TPEICTABICHUN O 3JI0POBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIIEHUEM K OKpYXKaloleld MPUPOIHON cpene.
[TosToMy Hapsany ¢ U3ydyeHHEM OONIEOMOIOTHYECKUX TEOPHM, a TakKe 3HaHUHU O
CTPOCHUH JKMBBIX CUCTEM PA3HOI'O PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJOTHM yJIeJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYSHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JUISA PEIICHUS NMPUKJIATHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKA, MEIUKO-
TE€HETUYECKOro KOHCYJIbTUPOBAHMSI, 000CHOBaHUS AKOJIOTUUECKHU
IeJIeCO00pa3HOr0 TOBEACHUA B OKPYXKAIOIIEH NPUPOIHON Cpene, aHaiu3a
BIIUSTHUSL XO3SUCTBEHHOW JESITEILHOCTH YEJIOBEKA HA COCTOSHHUE MPUPOIHBIX M
UCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHEC BHUMAHUS K MPUKJIATHONW HAPABICHHOCTH
ydeOHOro npeaMera «bHoOIOTHsS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHUs



YCIIOBHU JUIsl pelIeHus] OJHOW M3 aKTyaJbHBIX 3aJau IIKOJIHHOTO OMOJIOrHYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (popMupoBaHue Yy  00y4arolUXcs
CIIOCOOHOCTH alanTUPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonoruss Ha ypoBHE cpeaHero o6miero oOpa3oBaHHs 3aHUMAET Ba)XXHOE
mecto. OHa oOecrieunBaer (pOpMUPOBAHUE y OOYYAIOIIMXCA MPEACTABIECHUN O
HayYHOW KapTHHE MUpA, pacUIupseT ¥ 0000ImaeT 3HaHUs O KWBOH mpupone, eé
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO3AAET
yCIOBUSL  JJIsi:  TIO3HAHMST  3aKOHOB  JKMBOM  Mpupoabl, (GOpPMUPOBAHUS
(yHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, IKOJIOITMYECKOT0 MBIIIJIEHHUS], LIEHHOCTHOTO OTHOLIEHUS K KUBOW MPUpOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TaKXKe JJIsl PEICHHUs] BOCTIMTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpegHero  odmero  oOpa3oBaHus,  COIMATU3ALUU
obyuatouiuxcs. M3yuenue 6uonorun odecneynBaeT yciaoBus s (GOpMHpPOBaHUS
UHTEJUIEKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HUH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYPBI, CIOCOOCTBYET HMHTErpalliy OMONOTMYECKUX 3HAHUHA C
NPEICTABICHUSIMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpadguu. HazBaHHbIe MONOXKEHUS O NpeJHA3HAYEHUH Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY [UIsl ONpEACNIEHUs MOJAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €r0 COAEpKAHMS, TMPEACTABICHHOIO B TMPOrpaMMe IO
OMOJIOTHH.

Otb60p comepxaHus yueOHoro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3MIMHN KyJIbTypOCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromfecs: JOHKHBI OCBOMTH 3HAHUS M YMEHHs, 3HAYUMbIC IS
dbopmupoBaHus 0OIIEH KyJIbTYphl, OMNpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
4eJoBeKa B OKPY’Kaloleld NPUPOJHON cpelie, BOCTpEOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPaKTHYECKOH aedrenbHocTH. Oco0oe MecTo B ATOW CHUCTEeME 3HAHUMN
3aHUMAIOT JIEMEHTHI CO/IEP KaHUS, KOTOPBIE CITYXKaT OCHOBOM 111 (POPMUPOBAHUS
OPEICTaBICHUNH O COBPEMEHHOM €CTECTBEHHO-Hay4YHOHM KapTHHE MHpa U
[EHHOCTHBIX  OpPUEHTAlMAX  JMYHOCTH,  CIIOCOOCTBYIOIIHMX  TI'yMaHHU3alUuu
OMOJIOTHYECKOTO 00pa30BaHMS.

CrtpykTypupoBaHHE COAEpX)aHUs y4yeOHOro Marepuaja B MPOTrPaMME IO
OMOJIOTMM OCYLIECTBIEHO C YYETOM IPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBON OpraHu3aluy U
ABOJIONIMU. B COOTBETCTBHUHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONIME COAepKaTelbHble THHUN: «buonorus kak Hayka. MeTobl
Hay4yHOro To3HaHWs», «KieTka kak Ouonornyeckas cucreMay, «OpraHu3Mm Kak



Ouonornyeckas cuctema», «CucrteMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPay,
«OBOJIOLMSA KUBOU MTPUPOIBDY, «IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

enps wm3yudenus ydeObHoro mnpemmera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHUCTEM pAa3HOTO paHra © NPUOOPETCHHE YMEHHI
UCIIOJIb30BaTh 3TWU 3HAHUS JJISI TPAMOTHBIX JCHCTBUM B OTHOIIEHHWHU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTwkenue 1enu u3ydeHus: yuaeoHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeunBaETCSI PEIIEHUEM CIIEIYIONTNX 3a1a4:

OCBOEHHE OOYYaIOUIUMUCS CUCTEMbl 3HAHUM O OHMOJIOTMYECKUX TEOpUsX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAIIMX OCHOBOU
JUist OPMUPOBAHUSI TIPEJICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpaA, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3ul U OCOOCHHOCTSX YKHBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3alluH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS TO3HABATENbHBIX, MHTEJUICKTYaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B MpPOIIECCE aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOrMU HAy4HBIX B3MJISAO0B, MACH M TMOAXOAOB K HM3YUYECHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy OOydYarommxcs oOIIed KyabTypbl, (GYHKIIHOHATHHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH U OLEHUBATH SIBIICHUS OKPYKAIOIIETrO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMM 3HAHUN U OMbITA, MOJYYCHHBIX MPHU
U3y4eHUU OMOJIOTHH;

dbopMupoBaHue Yy OOydYaIOMUXCS YMEHHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B NPAKTUYECKOW JIEATEILHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEJIOBEKOM YKHBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOFOACHUS STHICCKUX
HOPM MPHU MPOBEJICHUN OMOJIOTMUYECKUX UCCIEIOBAHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUN JUIsl TIOBBIIIEHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1isi JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM XKM3HU JIJIS
OLICHKH TIOCJIE/ICTBUIN CBOEH JEATEIbHOCTU MO OTHOIIEHUIO K OKpY’KarolIen cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUI.

B cucreme cpeanero oOuiero oOpaszoBanus «buosorus», uzydaemass Ha
0a30BOM YpOBHE, SIBJIIETCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B
coCTaB MpeaMeTHoN 00s1acTi «EcTeCcTBEeHHO-HAayYHBIE MPEIMETHI.



Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPETHETO 00IIero o0pa3oBaHUs
orBoauTcs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 gac B HeAemIo).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUIECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, STUKON, I3CTETUKON U MPaBOM.
Ponp Ouonoruun B (HOpMUpOBaHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM TPUPOLI (HAOTI0ICHNE, SKCTICPUMEHT, OMMCaHNE,
U3MEpeHue, Kiaccupukauus, MOJEIUPOBaHHE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS KUBOUW MPUPOIBI.

JlabopaTopHble ¥ IpaKkTH4ecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp3oBaHHE pa3IWYHBIX METOJOB MPHU
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aI U,

XuBble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3allMi OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISIHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoneHOTHIECKHI ), OnOoC(EepHBIH.

JdemoHcTpanum:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHHU OpraHU3alUU
YKUBOW MIPUPOIBI».

O6opynoBanue: mojenb Mojaekyibl JIHK.

Tema 3. XumMunuecknui COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XUMHYECKHUE DIIEMEHTBI: MAaKpPO3JEMEHTHI,
MUKpPO3JI€MEHThI. Bosla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BewlecTB B KkieTke. llomnepikanue
OCMOTHYECKOr0 OasiaHca.

benku. CoctaB u crpoeHure O€aKOB. AMMHOKHMCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMble 1 3aMEHMMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (NE€pBUYHAS, BTOPUYHASl, TpPETHUYHAs U
YeTBEpTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue
(GyHKIMN OEJIKOB.



depmeHTHl — Ouonormdeckwe Karaauszatopbl. CTpoeHHE (epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHoctb. KodepmeHTsl. BuTaMuHBIL
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kcupub03a),
aucaxapuabl  (caxapo3a, JaKTo3a) M HoJMcaxapuibl (Kpaxmani, TJMKOIEH,
HeJuT0J103a). buonorndyeckue GyHKIUA YTIIEBOOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. [ 'HapoduIbHO-
rupodoOHbie  cBoiicTBa. buonornyeckue ¢yHkuuu smnunoB. CpaBHeHHE
yTIEBOIOB, OSIKOB M JIMITHIOB KaK UCTOYHUKOB SHEPTHH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuaer — MOHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢yuknuu JJHK. Ctpoenne u pynkuuu PHK.
Buaer PHK. AT®: ctpoenne u GyHKIHH.

[utonorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAECHCTBUSA
ujel u (akToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUYEeHUS KIIETKHU.

Knerka kak menoctHas >kuBas cuctema. OOmme nNpuU3HAKU KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oernka.

Tunbel KJIETOK: »yKapHOTHYeCKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHUsI TpokapuoThyeckol kieTku. Kierounas crenka Oaktepuil. CTpoeHwue
SYKApUOTHYECKON KiIeTKU. OCHOBHBIC OTJIIMYHMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkiuu. [1nazmarnueckas memOpana, e€ cBoicTBa U QyHkiuu. [luTomnnasma u eé
opranounbl. OmHomemOpannbie opraHounbl kierku: OIIC, ammapat I'ombmxwy,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHJIPUU, TUIACTHUIBL.
[Ipoucxoxaenre MUTOXOHJApUM W TIacTuA. Bunbl tactun. HememOpaHHbIE
OpPraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKU. QYHKIIMHA OPraHOMI0B KJIETKU. BKITtoueHus.

SAnpo — perynsaropHbslii HeHTp KieTku. CTpoeHue snpa: siaepHas o00JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. X POMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JleMmoHCcTpanum:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®@pankiun, K. M. bap.

HNuarpammel:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B  HEKHUBOU
npupojie», «PacnpeaeneHne XuMUIEeCKUX JIEMEHTOB B )KUBOU MPUPOELH.

Tabmuupsl u cxemsl: «llepuoanyeckass TadIUIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHure MoJeKyJibl BOJbl», «buocunTes 0enka», «CTpoeHue MoJeKyJibl OeKay,
«Ctpoenue ¢pepmentay, «HykmennoBsie kuciotel. JIHK», «CTpoeHne MOIEKYIIbI



AT®y», «CtpoeHue 3yKapruOTHUECKON KIEeTKn», «CTpOCHUE MKUBOTHOW KIIETKUY,
«CTpoeHnEe pacTUTENBHOM KIETKW», «CTpOeHHE MNPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIETKu», «YTIEeBOIbI», «JIunuasn».

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE IS IPOBEIACHHUS
HAOJIIOICHUI, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPOMIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHble n nNpakTHYecKue padoThl:

JlaGoparopHass pabora Ne 1. «l3ydeHue KaTadIUTUYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WIH KaTala3hl)y.

JlaboparopHass paGora No 2. «/3ydeHwe cTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIKUCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WU MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIIUS (SHEPreTUYecKuii OOMEH) — JBE CTOPOHBI E€IMHOIrO Ipoliecca
MeTabonuszma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W JHEPrMU B TOHUMAHHU
MeTadoau3Ma.

Tunbel oOMeHa BelecTB: aBTOTpOoHbIN U rerepoTpodHsiil. Poib dhepMeHTOB
B OOMEHE BEIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CeroBas u TeMHOBas a3l (orocuHTe3a. Peakium
dbotocunTeza. DPdekTuBHOCTh (oTOCUHTE3a. 3HaAUCHHE (DOTOCUHTE3A ISl KUZHU
Ha 3emyie. Bnusinue ycnoBuii cpenbl Ha (POTOCUHTE3 U CIOCOOBI TOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHe OaKTepuu. 3HAUCHHE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTruueckuii oOMeH B KJeTke. PaciiernsieHue BelIeCTB, BBIJICICHHE U
AKKyMYJIUPOBAHHE DHEPrUU B KJIETKE. OTambl HSHEPreTUYEcKoro oOMeHa.
I'mukonus. bpoxenune m ero Buubl. KHCIOpOAHOE OKHUCIEHHME, WIH KIETOYHOE
JIbIXaHHUE. OxkucnutenbHOe dbochopunupoBanue. D¢ddexTuBHOCTH
AHEPreTUYeCcKOoro oOMeHa.

Peakuun wmatpuuyHoro cuHre3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanus renernueckoil wHGoOpMalnuMu B KiIETKe. |'@HETMYECKUM KO U €ro
cBoiicTBa. Tpanckpunuusa — Mmatpuunbsiii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Otanbl TpaHchsauumu. KoaupoBanue amuHOKuciOT. Ponb pubocom B
OouocuHTe3e Oemnka.

Hexkiierounsie popMbl ku3HU — BUpychbl. Uctopust otkpeitus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U SKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoeka (BUY) — BozOymaurens CIIM/]a.



OOparHast ~ TpaHCKpuIIlUs, peBepTaza W  uHTerpaza. lIpodunakruka
pacrnpocTpaHeHHUs BUPYCHBIX 3a001€BaHUIA.

JdeMoHcTpanuu:

[Toptpersi: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel mutanusy, «Metabonuzm», «MHUTOXOHAPHIY,
«IHepreTudyeckuii oOMen», «Xiopormiacty, «Dorocunre3», «Ctpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUPOBAaHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYeCKU Koy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIN 1ukia Bupyca CIT[Ia,
Oakxrepuodaray, «Pemmukarmus JJTHK.

Ob6opynoBanue: monenu-anmnkauuu «Yasoenue [IHK u tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTK», Mojaenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounpiii 1K, WM JKU3HEHHBIM WK KieTku. MHTepdaza u MUTO3.
[Ipouecchl, mporekaromue B uHTepdaze. Pemnukamuss — peakuus MaTPUYHOIO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIL.
JIUuionHeli W TAIUIOMJIHBIM ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[uTonornueckue OCHOBBI PAa3sMHOKEHUS W  WHJIWBUIYAJIbHOTO  Pa3BUTUS
OpPTraHu3MOB.

Henenue kierkn — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYeCKUi CMBICIT MUTO3A.

[Iporpammupyemasi rTHOENb KJIETKH — aloITOo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosnosoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: JEJIE€HWE HaJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPraHu3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHS OT OECTOIO0TO.

Meito3. Craaum Mmeiiosza. IIpoiiecchl, MpoucxoAsiiiue Ha CTaausix Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpouecc 00pa3oBaHUs TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSIMYHMKU. OOpa3oBaHuWE W Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SHMIEKIIeTKa) — CIEepMaTOreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SAWLEKIETOK M crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. TUIBI
MOCTAMOPUOHAJIBHOTO PAa3BUTHS: TMPsMOE, HeNpsMoe (JIuuuHOuYHOE). BimsHue



Cpellbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pasButue pactenuit. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JemoHcTpanuu:

Tabmuupl u cxembl: «DOpMbI Pa3MHOKEHHUS OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHNE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenne knerku Oakrepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrit mukin», «Pemmukanus JJHK», «Mwutosy,
«Meinos», «lIpsamoe u HenpsMoe pa3BuTue», «l'amMmeroreHes3 y MIEKONUTAIOIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a).

O6opynoBanue: MHKPOCKOI, MHUKPOIIPENAPATHI «CriepMaTo30uibl
MJICKONIUTAIOLIETO», «SHIeKneTka MiaekonuTaruero», «KapuoknHes B KieTKax
KOpEIIKa JyKa», MAarHUTHas MOJAENb-alIuIuKausa «J/leneHue KIeTKn», MOJIEIb
JIHK, monens metada3HOM XpOMOCOMBI.

JlabopaTopHble ¥ IpaKkTH4ecKne padoThbl:

JlaGoparopnass padora No 3. «HaOmroneHue MuTO3a B KJIETKAaX KOHYHUKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOMNpPENapaTax».

JlaGoparopHasi pabora Ne 4. «M3yueHue CTpPOECHHS IOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieAcTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu reHetuku. Victopus pa3BuTus reHeTUKU. Posb nuromoruu
¥ SMOpHOJIOTMM B CTAHOBIIEHMHM T'€HETUKU. Bkiam poccuilckux u 3apyOeKHBIX
y4€HBIX B pa3BUTHE TE€HETHUKU. MeToApl TEeHETHKU (TUOpUI0I0TUYECKUH,
UTOI€HETUYECKUI, MOJIEKYISIpHO-TeHETU4YeCKUil). (OCHOBHbIE TI'€HETHUUYECKHUE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCIOJIb3yEMasi B CXEMax CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIE . MeHnuenem.
MonorubpuHoe CKpemuBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB IIEPBOTO
nokosieHus. [IpaBuno AOMUHUpOBaHUSA. 3aKOH pacUICIUICHUS MPU3HAKOB.
I'mnoresa yucrorsl ramer. 11omHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HacIeAOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIIHOTO  CKPEHIMBAHMS.
AHanusupymouiee cKkpemuBanue. Fcrnoap30BaHe aHATU3UPYIOIIETO CKPENTMBAHUS
JUTSI OTIpE/IeTICHUsl TEHOTUITA OCOOH.

CuemnienHoe HacinenoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJIOBAaHHUIO T'eHOB. HapynieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOpHS HACIEICTBEHHOCTH. [ eHeTudecKkne KapThl.



I'enernka nosa. XpoMOCOMHOE OIpEAENIEHHE Moia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMEBI. ['OMOramMeTrHele W rereporaMmeTHele oOpraHu3Mmbl. HacimenoBanue
IIPU3HAKOB, CUEIUICHHBIX C ITOJIOM.

N3menunBOoCTh. BUibl ”3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAU(GUKAIIMOHHONW U3MEHUUBOCTH. BapuaimoHHbI psijy 1 BapualluOHHAS KPUBAS.
Hopma peakuynun npusHaka. KonnuecTBEHHbIE M KaueCTBEHHBIE NMPU3HAKKM U HX
HOpMa peaknun. CBolcTBa MOAM(PUKAITMOHHON N3MEHIMBOCTH.

HacnencrBeHHasi, WM TIE€HOTHIMYECKas, W3MEHYMBOCTh. KoMOmHaTuBHas
U3MEHUYMBOCTb. Meio3 MW TOJIOBOM TMpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalmoHHasi u3aMeH4nBOCTh. Kitaccudukanus Mmyraiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuunHbl MyTanuidi. MyTtareHnbie (pakTopsbl.
3aKOH rOMOJIOTMYECKHX PSAOB B HACIEACTBEHHOM n3MeHunBocty H. Y. BaBunosa.

BuesnepHas HacIeICTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TEHETHKH
YyeJ0BeKa: reHeaJIOTHUYECKUM, OJM3HEIOBBIN, IIUTOreHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOe ONpENIEIICHAE reHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[1I[P-ananu3a. HacnencrBenHole 3a0oieBaHUsl 4YeJNOBEKAa: T'eHHbIE OOJIE3HHU,
00JIE3HN C HACJIEICTBEHHOW MNPEApacloioKeHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckne u reHepatuBHble MyTtauud. CTBONOBBIE KIETKW. [IpuHIMIIBI
310pOBOI0 00pa3a KU3HH, TUArHOCTUKHU, MPOPUIAKTUKU U JICUEHUSI T€HETHYECKUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBAHME. 3HAUCHUE MEAUIIMHCKON
TCHETHKH B MIPEIOTBPAIECHUH 1 JICUCHUU TCHETHYECKNX 3a00IeBaHNI YeITOBEKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOpHIIHOE  CKpeIIMBaHUE H  €ro
IUTON€HETUYECKAass OCHOBa», «3aKOH paCUICIUIEHHS M €ro LUTOreHEeTHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpupHoe  CKpeuuBaHue»,
«dutonmornyeckue - OCHOBBI ~ AWTMOPUIHOIO  CKpemuBaHus»,  «Meho3y,
«B3anMonencTBue AJUIENIbHBIX TE€HOB», «['eHeTudueckue KapTbl pACTEHUHU,
KUBOTHBIX W YENIOBEKa», «l'eéHeTnka mosa», «3aKOHOMEpPHOCTH HacCJEeIOBaHUs,
CUEIUIEHHOI0 ¢ monoMm», «KapuoTuIbl 4eloBeKa W KUBOTHBIX», «Bubl
U3MEHUYUBOCTHY, «MonudukanronHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymmn KpoBu», «MyTalluOHHAsE K3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmMKauud «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII M MHUKpormpemnapar «Jpo3oduna» (HopMa, MyTauuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repOapuii «I opox mOCEBHOM.

JlaGopaTopHblie U nNpakTHYecKue padorThl:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUIHOTO H
JIUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas padbora Ne 6. «M3yyenue MoaupUKalMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psifia ¥ BAPUALIMOHHOU KPUBOM».

JlaboparopHast pabota Ne 7. «AHanu3 MmyTanuil y Apo30(riibl Ha TOTOBBIX
MUKpONpenaparax.

[Ipaktuueckass pabora Ne 2. «CocrTaBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranu3zmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Ceneknus Kak HayKa W MpoIEcC. 3apOXKIEHUE CENEKIMU U JOMECTUKAIU.
VYuenue H. W. BaBunoBa 0 1EHTpaxX NPOUCXOKACHUS UM MHOrooOpaszus
KYJIbTYpHBIX pacTeHUi. LIeHTpbl NPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CopT,
0po/ia, LITaMM.

CoBpeMeHHbIE METOIbI CEeTeKIMU. MacCoBBId M UHAUBUAYAJIbHBIA OTOOPHI B
CENEKIIMM pPACTEHMHM M KHUBOTHBIX. OIlEHKa JKCTepbepa. bIM3KOpoICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusa. CKpellMBaHUE YHWCTHIX JMHUU.
I'ereposuc, wiu rudpunHas cwia. HepoacTBeHHOE cKpeuMBaHUE — ayTOPUIUHT.
OtrnanénHas rubOpuau3anusg U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYEHUE TOJMUIUIONAOB. JIOCTHXKEHUS CENEKIMU PACTEHUM, >KUBOTHBIX M
MUKPOOPTaHU3MOB.

bruorexHonmorus Kak oTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. JTallbl
co3ganust pexkomOuHantHoW JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kinertounbsle KynbTypbl. MUKpPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUU.
KiioHnpoBaHue BBICOKONPOIYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonmoruueckue W dTudeckue  mpooinempl. MO —  reHermyecku
MOTU(PHUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptperer: H. U. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmunpl U cxembl: KapTa «lleHTphl MNPOUCXOXKIEHUS W MHOTro00pa3us
KYJbTYPHBIX pacTeHui», «I[lopoapl JOMalHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacrenunity, «OtnanéHHas ruopuauzamnusy, «Padorsl akagemuka M. ®@. ViBanoBay,
«ITonmumnongus», «OObEKThl OuUOTEXHONOTUU», «KieTouHble KyJabTypbl U
KJIOHHpOBaHue», «KoHCTpynpoBaHue 1 MEpPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIO0B U KOPHEILJIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.



JlabopaTopHble U paKkTHYecKne padoThbl:

Okckypcuss «OCHOBHBIE METOAbI W JOCTHKECHUSA CEIIEKIIMU PACTCHUUA W
’KMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, TJIEMEHHYO bepmy,
COPTOUCIIBITATENILHBIA ~ y4acTOK, B TEIUIMYHOE XO35WCTBO, J1abopaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. JBosroMOHHAsE OMOJIOTHA.

[Ipennoceuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OuWoNoruu. BnusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CeuzerensctBa sBoonMU. [lasleoHTONOrMYECKHE: IOCIIEI0BATEIBHOCTD
NOSIBJIEHUSI BUJOB B IMaJ€OHTOJOTMYECKOM JIETONHUCH, IEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuune GpayH 1 Gjaop MaTEPUKOB U OCTPOBOB.

DOMOpUOIOrMYeCKHe: CXOJACTBa M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, AHAJIOTUYHBIE,
pPYIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXAaHU3MOB HAcCJIEJCTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuHa. Ilpeanocbulki BO3HUKHOBEHHS
JapBUHU3MA. J[BMOKyIIME CHJIBI 3BOMIONMU BHIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE TMPU OrPAHUYECHHOCTH PECYPCOB, HEOIpeAesEHHAsT U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cunrernueckas teopus 3Boionuu (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosntonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLHH.

JBrwxymue cuibl ((pakTopbl) SBOJIOLMUA BUJOB B mpupoae. MyTalMoOHHBINA
nporecc M KOMOMHATHBHAsE M3MEHYMBOCTbH. [lomynsiimOHHBIE BOJNHBI U Jpeid
reHoB. M3osuus 1 Murparusi.

EctecTBeHHBI 0TOOp — HampaBisomuid  Qaktop sBomonUU. DopMbI
€CTECTBEHHOI'0 0TOOpa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTarT 3Bomtonuu. IIpumeps
NPUCIIOCOOJIEHUI Y OPraHu3MOB. ApoMOp(03bl ¥ UJINO-AIalITALIUH.

Bun wu  BugooOpazoBanue. Kpurepun Bujma. OcHOBHbIE  (DOpMBI
BUA000pa3oBaHus: reorpauueckoe, IKOJIOrnIeCKOE.

MaxkposBomonust. @Dopmbl  3BoNIONUU:  GUIETHYECKas, JAUBEPreHTHas,
KOHBEpIeHTHasl, napasuiesnbHas. HeoOpaTtuMocTh 3BOIIOLUN.

[IpoucxoxieHHe OT HecleUUaaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anys. AJanTUBHAS paguanus.

JdeMoHcTpanuu:



IToptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, ®. Mrwoiutep, A. H. CeBepuos.
Tabmuuel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH

NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pacTEHU»,
«MHoroobpasue  Topoa  KUBOTHBIXY, «[Tomysuny, «MyTtauuoHHas

U3MEHUYUBOCTH», «ApoMopdo3bl», «aunoananrauun», «OOmas aereHepanus,
«/IBmxymue cunbel 3Bomounn», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IeHHOCTh OpPTraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOTHUECKOE BUA000Pa30BAHUE.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMU OKPACKH,
HAOOp IJIO/IOB M CeMsH, KoyuieKius «[Ipumepbl 3alIMTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPABJICHUS SBOJIONHUN», 00BEMHAS MOJETh
«CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpadguueckass kapra wmupa, Koulekius «QDOpMbl COXPaHHOCTH
VCKONAeMbIX JKMBOTHBIX M pacTeHUi», Moaenb amuimkauus «llepexpécr
XpOMOCOM», BJIaxHble Tmpenapatbl «Pa3Burne HacekoMoro», «Pa3Butue
JATYHIKWA», MUKpornpenapaT «/pozoduna» (Hopma, myrauud (GOpmMbl KpbUIBEB U
OKpacKH Tella).

JlabopaTopHble M IpaKkTHYecKre padoThbl:

Jlabopatopnasi pabora Ne 1. «CpaBHeHue BUJIOB N0 MOP(OIOTHUECKOMY
KPUTEPUION.

JlaboparopHast padora Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHUu3Ma U
€€ OTHOCHUTEJIBHOT'O XapAKTEPa».

Tema 2. Bo3dHUKHOBeHNe U Pa3BUTHE KIU3HU HA 3emue.

JloHay4yHbIe TPEACTABICHUS O 3apOXKICHUU KU3HU. HayuHble THUIOTE3BI
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMUYECKas
ABOMIOIUSI. AOHWOTEHHBI CHUHTE3 OPTraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCNEPUMEHTATBHOE NOATBEPKICHNE XUMUYECKON 3BOMOIMU. HauanbHbie dTans
ouonorndeckor sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xn3Hm Ha 3emuie mo 3pam U nepuopaM. Karapxen. Apxeickas u
nporepo3olickas dpbl. Ilaneosoiickas spa u e€ mepuoabl: KeMOPUHCKUH,
OPJOBUKCKHH, CHUITYPUHUCKHM, EBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NeEpUObL: TPUACOBBIN, IOPCKUM, MEITOBOM.

KaiiHo3o0iickass »pa W €€ mnepuoabl: MNaJICOrCHOBBIM, HEOICHOBBIM,
AHTPOMIOT€HOBBIM.



XapakTepuCTUKa KIMMaTa W Ie0JIOTMYECKUX mpoiieccoB. OCHOBHBIE 3TaIlbl
SBOJIIOLIMM PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApoMop@o3bl y pacTeHud u
KUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro MHUpa KaK OTpakeHHe »3Boiifouud. (OCHOBHbBIE
CHUCTEMATHUYECKHE FPYIIbl OPTaHU3MOB.

DBOIIOLUS YeToBeKa. AHTPONOIOrHs Kak Hayka. PazBurue npeacTaBieHuil o
NPOUCXOXKJEHUU 4YenoBeka. Meroabl H3ydeHusi aHTtponoreHeza. CxoictBa
pa3iIMuus YeI0BeKa U )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHHUE YETTOBEKA.

JBroxyime CHUJIbI (paxTopsr) AHTPONOT€HE3A. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIA 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYIUN TPYA, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBexk mnpamoxomamuy, YemoBek HeaHaepranbckui, UYenosek
pa3ymHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsI CYILIECTBOBAaHHMs, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPY/IHS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachl:  €BPOIEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (9KBAaTOpUaibHAas),  MOHTOJIOHWJHAs
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4€IOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toprpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoTHEUHOM cuCTeMbI», «Pa3BHuTHE
opraHuueckoro wmupa», «PactutenpHas kieTtka», <« KuBoTHas  KJeTKay,
«[Ipokapuornueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOro MHpay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHUS YENIOBEKA W UeI0BEKOOOPa3HbIX
00e3bsH», «OCHOBHBIE MeCTa NAJICOHTOJOTMUECKHUX  HAXOJIOK TMPEIKOB
COBPEMEHHOI'0 YENOBEKay», «/lpeBHeumme moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIOIN», «Hea0BeYeCKre pacoh».

O6opynoBanue:  myimsixu — «[IpoucxoxaeHue  demoBeka»  (OOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONA, HeaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
U300pakeHUsT KAaMEHHBIX OpYJIUid MEepBOOBITHOIO YeIoBeKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebna), TeoXpoHoJoruueckas TalOiauma, Kojuiekuusi  «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie u npakTHYecKue padoThl:

[IpakTuyeckast padora Ne 1. «M3ydueHue UCKOMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIIHSIX.



DKCKypcusi «IBOJIOIUSI OPraHUYECcKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAy4YHBIN WA KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILIAS CPeaAa.

DKOJIOTUS KaK HayKa. 3aJa4yd U pa3ielibl SKOJIOTUU. METOAbl 3KOJIOTHYECKUX
UCCJIEIOBAaHNNA. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTI'0O YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHaSsI.

Oxonornueckue (daktopel. Kiaccudukamms skomorudeckux (GakTOpoOB:
abmoTnyeckne, OWOTHMYECKHUE W aHTPOINOreHHbIe. JISHCTBHE HKOIOTHYECKUX
(GhaKkTOpOB HAa OPTaHU3MBL.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIaKHOCTh. DOTONEpuoan3M.
[Ipucnocobnenust OpraHM3MOB K  JCHCTBUIO  aOMOTHYECKHX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckune (akTOpBHI. Bunsl OMOTMYECKUX  B3aUMOJEHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOKO03 U ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyajau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHUE OMOTHMYECKMX B3aWMOACHCTBUH JUIsl CYLIECTBOBAaHHUS
OpPraHU3MOB B MPUPOIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tmonyssanuu. (OCHOBHbIE IOKa3aTeNlH
NOMYJIAIMU: YHCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPHPOCT,
murpaius. J[mHaMuka 4uCI€HHOCTH MONYJISIUU U €€ peryJsiiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuier m cxemsl: kapta «lIpupogabie 30Hb1 3emuny, «Cpeapl oOWTaHHS
opraHu3zMoBy», «®Doronepuoausam», «llonynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMYISUUU UHPY30pUU-TY(Denbkuy, «[lumieBsie memnm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlaboparopnas padorta Ne 3. «Mopdonorudaeckue 0cCOOEHHOCTH PAaCTEHUN W3
Pa3HBIX MECT OOUTAHUSI.

JlaGoparopHast padota Ne 4. «BnusiHue cBeTa Ha POCT U PAa3BUTHE YEPEHKOB
KoJeycay.

[Tpaktrueckas padora Ne 2. «[lomcu€T mIOTHOCTH MOMYISAIUN Pa3HBIX BUIOB
pacTeHum».

Tema 4. Coo0mecTBa M 3K0JI0rH4YecKHe CHCTEMBI.

Coo0miectBO opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIeHO3a: BHUIOBas,
NPOCTPAHCTBEHHAs, Tpoduueckas (muiieBasi). Bunabl-mnomuHanTel. CBsA3UM B
oHoleHo3eE.

Dkonoruyeckue cucrembl (3Kocuctemsbl). [lonsitTue 00 »skocucTeme W
OouoreornieHo3e. @DYHKIIMOHATBHBIE KOMIIOHEHTHI HAKOCHUCTEMBI: TMPOIYIICHTHI,



KOHCYMEHTBI, PeAyLEHThl. KpyroBopoT BElIECTB U NOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckue (mumieBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1LENu U CETH.
OCHOBHBIE TIOKAa3aTeIu SKOCHUCTEMBbI: Ouomacca, MNPOAYKIUSA. IKOJIOTMYECKHE
OUpaMUfbl:  OPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBONCTBA 3KOCHUCTEM:
YCTOWYUBOCTH, CaMOpEryJsinus, pa3surue. CyKIeccus.

[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U pEK. DKOCUCTEMA XBOMHOI'O
WIH IIMPOKOJIMCTBEHHOI O JIeca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u x03sUCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qaktop ycToMuMBOCTH »sKocucteM. CoxpaHeHue
OMOJIOTUYECKOr0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuiipi, coctaB u CTpyKTypa
ouoceprr. JKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMocdepbl Kak
IJI00AJIBHOM 3KOCHCTEMBI. J[MHaMHuYecKoe paBHOBeCcME M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopots! BemecTs U OMOreoOXMMUYECKHE LIMKIIBI 3JIEMEHTOB (yriaepoaa,
a3zoTa). 30HATbHOCTH Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Orocdepe.
['mobGanbHbIE 2KOJIOrHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJI0BEYECTBA. CoxpaHnenue
O0nopa3zHooOpa3usl Kak OCHOBa YCTOMUYMBOCTH Omocdepbl. OCHOBa palOHATBHOTO
yIOpAaBJICHUST TPUPOJHBIMU pecypcaMd M HX HUCHOJIb30BaHUE. JloCTHXeHUs
OMOJIOTUHY U OXpaHa MPUPOJIbIL.

JdeMoHcTpanuu:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxembl: «llumieBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubsie coobmiectBay, «llenu nuranus», «IKOJIOTMYECKas MHUPAMUTIAN,
«buocdepa u yenoBeky», «IKocUCTEMa IMHUPOKOIUCTBEHHOTO Jiecay, «IKocUcTeMa
XBOiiHOro  neca», «buoueHo3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mOpupony», «Baxkheillnine HUCTOYHUKH
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX Boa», «[louBa — BaxkHeHIIasi cocTaBistoIIas
ouocheprr», «Daktopsl Aerpaganuu mouBy, «llapHukoBwIil d3PdexT», «DaKTopbl
PaAMOAaKTUBHOIO 3arps3HeHuss Ouocdepb», «OOwmWas crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepey, «KpyroBopoT azota B IpUpOIEH.

O6opynoBanue: Mopenb-ammIukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliiecTBay, Kouiekuuu «buoienosy, «Bpeaurenu BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUIEKUMH pacTeHUH W
KUBOTHBIX, MPUHAJUICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpylaM OIHOrO BHIA,



Kpacnas xnura Poccuiickoit ®enepanuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA ITIPOTPAMMBI 11O
BUOJIOTUM1 HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycranaBiauBarTCsd TpeOOBaHUS K pe3yJbTaTam
OCBOEHHUS  OOydYaloIMMHUCSH IPOrpaMM  CpEIHEro o0mero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUsS mpeamera «buomorusy»
BBIJICIIEHBI CICAYIOIINE COCTABISIOIINE: OCO3HAHNE O0YUYaIOIIMMUCS POCCUICKOM
IpakIaHCKOW MICHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOOIPEICICHUIO, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
I[CJICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHHUH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPHUYECKHUX TPAJUIHA Pa3BUTHS OHOJIOTHYSCKOrO
3HaHUsI, TOTOBHOCTh U CIIOCOOHOCTH O0YYaroIMUXCsl PYKOBOJCTBOBATHCS B CBOEH
JCATEIBbHOCTH [EHHOCTHO-CMBICIIOBBIMUA ~YCTAHOBKAMH, TPUCYIIIMMHA CHUCTEME
OHMOJIOTHYECKOr0  00pa30BaHUs, HaJMYUE 3KOJOIMYECKOro IMPaBOCO3HAHMA,
CIIOCOOHOCTH CTABUTh LIEIH U CTPOUTH JKU3HEHHBIE IJIAHbI.

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHS IMpenMeTa «BUoorus» MoCTUTATCS B
CIMHCTBE Y4YeOHOW W BOCIHHMTATENLHOW JEATCILHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCUHCKUMH COLMOKY/IbTYPHBIMH, HCTOPHUECKUMHU U TyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOINECTBE MpABHIAMH W HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS, CaMOBOCIIUTAHUS H
CaMOpPAa3BUTHs, pPa3BUTHs BHYTPCHHEH MMO3WIMUA JIUYHOCTH, MATPUOTHU3MA,
YBOKEHHSI K 3aKOHY W IPABOMOPSIKY, YEIOBEKY TPyAa M CTapiieMy MOKOJICHHIO,
B3aHMHOI'0 YBa)KEHHUsS, OCPEKHOTO OTHOMICHHS K KYyJIBTYPHOMY HACIEIHIO U
TPaJUIKMsIM MHOTOHAIMOHAJIBHOro Hapomaa Poccuiickoit denepaliuu, MPUPOIE H
OKPY’KAIOIIEH Cpeie.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSA y4ueOHOro mpeamera «buoaorusy»
JIOJDKHBI OTPa’kaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCS PYKOBOICTBOBATHCS
C(OPMHPOBAHHOW BHYTPEHHEH TMO3MIMEH JUYHOCTH, CHUCTEMOMN IEHHOCTHBIX
OpPMEHTAIMi, MO3UTHBHBIX BHYTPCHHHUX  YOCKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSAM POCCHICKOrO OOINECTBa, PACIIMPEHHE >KU3HEHHOTO
OIBITA M OIBITA ACATEIBLHOCTH B IMPOIECCE pealn3alliid OCHOBHBIX HalpaBIEHUI
BOCITUTATEIHHOM JIEATEILHOCTH, B TOM YKCJIC B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh IPAKIAHCKON MO3HIIMK 00YUaIOIIErocs Kak aKTHBHOTO H

OTBETCTBEHHOTO 4YJIeHA POCCUICKOr0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U ITPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTU TPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHE YYUTHIBATH B CBOMX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTAMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOMN AESATENBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU VJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBOM Kpau, CBO PoauHy, CBOM S3BIK W KYJIBTYPY,
IPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIBI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWONOTWH, TOHWMAHUS 3HAYCHHUS OWOJOTHU B TO3HAHWHM 3aKOHOB
OPUPO/IbI, B dKU3HU YEIIOBEKA U COBPEMEHHOI'O O0ILIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIY)XKEeHHMIO M 3ammure (OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyJh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHUE JTYXOBHBIX LIEHHOCTENU POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTONYUBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBHUHM C
TpaguuusMu HapoJoB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHPY, BKJIIOUYas ACTETUKY ObITa, HAy4YHOT'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;,



NOHMMaHUE 3MOLHOHAIBHOIO BO3AEHCTBUS AKUBOM PUPOJIBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIPDA)KEHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
IPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMSA KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroMoyYusi:

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0e30macHoro obpa3a KU3HU
(3mopoBoe  mWHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWil W HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTB), OEpEXKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3MUECKOMY U NICUXUUYECKOMY 3/10pPOBbIO;

[NOHMMAaHUE IICHHOCTUM TPaBUJI HUHAMBUIYAIBHOTO M  KOJUIEKTMBHOI'O
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HHU JIOACH;

OCO3HAHME MOCIEACTBUI M HENPHITUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYAO0II00HE;

TFOTOBHOCTh K AaKTHUBHOM JIE€ATEIBbHOCTH TEXHOJOIMYECKOM M COLHMAJIbHOM
HANpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBIMOJHSTH TaKyIO JESTEbHOCTD;

UHTEpEC K Pa3InYHbIM cdepaM NpodecCUOHATbHONU IESTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TFOTOBHOCTh U CHOCOOHOCTh K OOpa3OBaHUIO U C€aMOOOpPa3OBaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKU 1E€J€CO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS;

HOBBIIICHUE YPOBHS OSKOJIOTMYECKOM KYyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA IOCTYNIKOB M OLEHKHM MX BO3MOXHBIX IOCIEICTBUNA IS
OKpY>Karollel Cpesspl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOJeM U ImyTed HX
pELIeHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble NpPH H3YYEHUH OUOJIOTHU
3HaHUS W YMEHMsS INpU PELICHUU NpoOJieM, CBA3AHHBIX C palOHAIbHBIM
OpUPOJONOIb30BaHUEM  (COOMIOJEHHME  MpaBuUil  IOBEJEHUS B IPHUPOJE,
HANpaBJICHHBIX Ha COXPAHEHHE pAaBHOBECHS B DKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOCchephl);



AKTUBHOE  HENPHUATUE JCWCTBHUM, NPUHOCAIIMX BPEHd  OKPYXKaroUEeu
OPUPOAHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTMYECKUE
NOCJIECTBUSA MPEANPUHUMAEMBIX AEHUCTBUI U MPEJOTBPAILATD UX;

HAJIMYME PAa3BUTOrO 3KOJOTMYECKOT0 MBIIUICHHS, IKOJIOITMYECKON KYJIbTYpHI,
OIbITa JESTENbHOCTH HKOJIOTMYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKAaTHBHOM M COLHMAIBHOU
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH IKOJIOTMUECKOM
HaIpPABJICHHOCTH;

8) neHHOCTH HAYYHOI'0O NTO3HAHMSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOLIECTBEHHOW NPAaKTHKH, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHHUE SI3BIKOBOM M YHMTATEIbCKOW KYJIBTYPbl KaK CpEACTBa
B3aUMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUPA;

NOHMMaHue creuupukyn OMOJIOTMM KakK HayKH, OCO3HaHMS €€ poiu B
(OopMUpPOBAHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
NPEICTaBICHUs 00 OKpPYXAlolleM MHUpPE KaK O €IUHCTBE MPHUPOABI, YETIOBEKa U
oOuiecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpodsieM
COXpaHEHUs IPUPOJAHOIO0 PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTUU ISl COBPEMEHHOM LMBUIN3ALUU:
oOecriedyeHuss HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypCHbIE  NPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBa, IIOMCKA MyTeH BbIXOAA U3 INIOOATBHBIX KOJOTMYECKUX MPOOJIeM U
oOecrieyeHusi  nepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMUECKUX 3HAHUM B LEIIX
HOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-Hay4HOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW I'PaMOTHOCTH OOydarouiuxcs, (popmMupyeMoin
IpY U3Y4EHUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMSI, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HaHUS [UIsl aHalu3a |
OOBSICHEHHS SIBICHUU OKPY)KAIOLIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JienaTb OOOCHOBAHHBIE 3AKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKkTOB U
UMEIOIUXCS JAaHHBIX C LB MOJYyYEHHUs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0OJieM B pealbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IPOEKTHYIO U HCCIIEA0BATENBCKYIO JEATENBHOCTh HHANBUYAIIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM0o00Opa30BaHUI0, K AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHUN MO OWOJOTMU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMs ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble JJis1  (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YyYarOUUXCs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHenuPuKy METOJ0B IO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs,
UCCIeOBaHMEe,  HAONIOJEHHE, W3MEPEHUEe, DKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIe yueOHble JeMcTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIC,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPAaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMM OOYyYaIoIIMUXCs, CIIOCOOHOCTh
oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUTMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHWA U  YHUBEpCaJbHble y4yeOHbIE JEHCTBUSA B
[IO3HABATEIbHOM U COLIMATIbHON MTPAKTHUKE.

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHHSI IMPOrPAMMBI CPEIHEr0 OOIIEro
00pa30BaHus JTOJKHBI OTPaXXaTh:

OBaanenue YHHMBePCAJIbLHBIMH y4eOHbIMH NMO3HABATEIbHBIMU
NEeHCTBUAMMU:

1) 6a3oBble JIOTHYECKHE ICHCTBUS:

CaMOCTOSAATENTLHO  (OPMYJNHMpPOBaTh W aAKTyaJlIM3UpOBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh IMPU OCBOCHHWU 3HAHUM NPHUEMBI JIOTMYECKOI'O MBIIUICHUS
(aHaym3a, CUHTE3a, CPaBHEHHUSI, KIIacCU(pUKAIIUNA, 0000IIICHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIE MPU3HAKH, yCTAHABIMBATH
CBSI3M C APYTUMU NOHATUAMH);

ONpEeNEeNATh LENH JACATEIbHOCTH, 3a/aBas NapaMeTpbl W KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTD PE3yJbTaThl AESITEIbHOCTU C TIOCTABJICHHBIMU LENAMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOW IPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYX ACHHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBISABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHS B PAcCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKITIOUCHHS,

OPUMEHSATh CXEMHO-MOJIENIbHBIE cpeAcTBa AN IPENCTaBICHUS
CYUIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TaKkK€  MPOTHBOPEYMH  Pa3HOTO  pOJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepHUAIIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIHHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB
IEJIIM, OLICHWBATh PUCKU TOCIEICTBUN ACSITENbHOCTH;

KOODAMHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBUSAX  pEATbHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNHN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE TeHCTBUA:

BJIa/IETh HABbIKAMH Y4E€OHO-HUCCIEA0BATENbCKOM U TPOESKTHON JIEATENIbHOCTH,
HaBbIKAMU ~ pa3pelieHus MpodJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOUCKY METOJIOB PEUICHHSI MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JIEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MNPeoOpa3oBaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHUCII€ IPU CO3aHUU YU€OHBIX M COITMATIbHBIX IPOEKTOB;

(dbopMupoBaTh HAyYHBIA THUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpPMYITUPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEILHOM
JEATENHHOCTH W KU3HCHHBIX CUTYAITUX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyadu3WpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHHIA, 3a/1aBaTh TApaMETPhl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ PpEUICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYyAITUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IIEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEACTB W CIOCOOOB
NENCTBUS B MPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO M MPAKTHUYECKYIO OOJacTH
KHU3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OpUTMHAIbHBIE MOIAXOJbl U pEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nundopmaunueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaIUK (TEKCTE y4eOHOTro
nocoOusi, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHMOJIOTHYECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe), aHaTu3UpOBaATh



UH(POPMAIUIO Pa3UYHbIX BUAOB U (POPM MpeacTaBiICHUS, KPUTUYECKU OLEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(opMynHpoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOAbI MPHU MOUCKE U
otOope Omonornyeckor MHGOpMaIuU, HEOOXOAMMOM ISl BBITIOJHEHUS y4eOHBIX
3azay;

OpUOOPETaTh OMNBIT HCIOIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJb30BaHUS PA3TUYHBIX
HOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMy  TMpEACTaBICHUS
Oounonornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMMmsbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCMOJb30BaTh HAay4YHBIH $3bIK B KAdyeCTBE CpEACTBa IpU pabore ¢
Ouonornyeckoi uH(poOpMaluend: NPUMEHATh XUMHUYECKHE, (QHU3UYECKHEe U
MaTEMaTUYECKUE 3HAKK U CUMBOJIBL, (DOpMYysbl, aOOpeBHATYPY, HOMEHKIATYpY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsIIHOCTH;

BJQJ€Th  HABBIKAMHM  pACIO3HABAHUS M 3allUThl  MH(pOpMAaINH,
UH(GOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgiaieHHe YHMBEPCAJIbHBIMH KOMMYHMKATHUBHBIMH J1efiCTBUAMM:

1) oO1eHme:

OCYULIECTBJISTh KOMMYHUKALIMH BO BCEX c(pepax KU3HU, AaKTUBHO Y4aCTBOBATh
B JMAJIOre WIM JUCKYCCHUU MO CYILIECTBY OOCYXIaeMol TeMmbl (yMEHHE 3a/7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCUTENIBHO BBINOJHEHHUS MpeaaraeMoil
3a/1a4, YUUTBIBATb MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYIMX YYaCTHHKOB
Janora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalluH,
YMETbh CMATYaTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJAJETh PAa3JIUYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJEHCTBUSA, MOHUMATh
HaMEpPEHUs IPYrux JIIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU (popMe (HOpMyJINPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeIbHOCTbD:

NOHMMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIMBUAYaJIbHOU
paboThI MpU PEIICHUN OUOJIOrMYECKON MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTh
NpPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOACHCTBUS NIPHU pPELICHUN y4eOHOM 3a1a4u;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBHM C Yy4€TOM OOILIUX
UHTEPECOB U BO3MOYKHOCTEMN Ka)XA0r0 YjeHa KOJIJIEKTHBA,;



IPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensTh poiu € Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXKIOrO y4YaCTHUKA KOMAaHIbI B
o0l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEH C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, NPAKTUYECKONU 3HAYUMOCTH;

OCYILECTBJISITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYalLMSIX, IPOSABIISATH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJaieHne YHUBEPCATbHBIMH PeryJasiTUBHBIMHU 1€iiCTBUSIMH:

1) camoopraHu3anusi:

WCIIOJIb30BaTh OHOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pELIeHMs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHOJOTMYECKHX 3HAHUW I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JEMCTBHAX M IOCTYIIKax II0 OTHOLIEHHUIO K YKUBOW IIPUPOLIE,
CBOEMY 3JI0POBBIO M 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npo0JsieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NOpoOJeMbl € YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEANOUTECHUM;

JABAaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTECHUH;

7eNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKON HpyAULIMH B
pasHbBIX O0JIaCTAX 3HAHWM, TOCTOSHHO TOBBIIATh CBOM 0Opa3OBaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIaJ€Th  HABbIKAMHM  TIO3HABAaTEJIbHOM  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMM, UCIOJIb30BaTh MPUEMBI PEPIIEKCUU NJI OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO NPUHUMATh PELIEHUS IO HUX
CHIDKEHHUIO;



IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX INPU AHAIU3E PE3YIbTATOB
NEATENBHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

OpUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OIMIMUOKH;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € MO3UIIMH JPYTOro YeJIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

IIpenmernpie pe3ynabTarhl ocBoeHuss mporpamMmbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKIIIOUAIOT cnerupuyeckue 1 yueoHoro npeamera «bruonorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI JIEUCTBUNA MO OCBOCHUIO, HHTEPIIPETALIMU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTU MO MOJIYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX Y4E€OHBIX CUTYallUsX, a TaKXKe B PeaJbHBIX
KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX ¢ Ouosorued. B mporpamme mnpenMeTHble
pE3yJIbTaThl MIPECTABICHBI 110 TOAAM O0yUYEHHUSL.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yuyeOHoro mpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPa U HAYy4HOI'O MHUPOBO33PEHMS, O BKJIAJE POCCUUCKHUX U
3apyOeKHBIX y4YEHBIX-OMOIIOTOB B pa3BUTHE OHOJOTHH, (YHKIHMOHATHHOU
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJIEpKaHHUE OUOJIOTMYECKUX TEPMUHOB WU TOHSATHUH:
KU3Hb, KJETKa, OpraHu3M, MeTa0oiau3M (oOMEH BEIIeCTB M IpeBpallleHue
SHEPIruM), TOMEOCTa3 (CaMOPEryJISIusi), YPOBHEBAS] OPraHU3alMs KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHNE (PENPOAYKIIKSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHUE u3JIaratb OWOJOTMYECKHUE TeopuHu (KJIETOYHasi, XPOMOCOMHaf,
MyTallMOHHAsA, ILEHTpajbHas JOorMa MOJIEKYJSIpHOM Ouomorun), 3akoHsel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LeHTpax MHOroo0pasusi u
OPOUCXOXKJIEHUS KyJabTypHbIX pacteHuid H. M. BaBwiioBa), onpenensiTe rpaHuLibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJAMU HAYYHOr'O IMO3HAHUS B OMOJIOrUMU: HAOIIOAEHUE U
ONMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTMYECKOTO  AIKCIIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX



pPE3yNbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMCHHE
JIeNaTh BBIBOJbI HA OCHOBAHUH MOTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpPOIIECCOB: OOMEHa BEIECTB M MpPEBpAIleHUs SHEPruu B KIETKe, (pOTOoCHHTE3a,
IUIACTUYECKOr0 W SHEPreTuyeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOJOTBOPEHMSI, PA3MHOXKCHHS, WHANBUAYAIBHOTO Pa3BUTUS  OpraHM3Ma
(oHTOTr€HE3);

yMEHHE MPUMEHSATh MOJyYEHHbIC 3HAHUS AJsi OOBACHEHUS OMOIOTHYECKHX
IPOIIECCOB U SIBICHUMN, JJISI MPUHATHUS MPAKTUUECKUX PEIICHUI B MOBCEIHEBHOMN
KU3HU C LETpl0 oOecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 3J0POBBS
OKPY>KaIOIIKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O IMOBEACHUS B OKpY Karomieil
OPUPOTHON Cpeae, MOHUMaHHEe HEeOOXOTUMOCTH HCIOIb30BAaHUS JTOCTHKEHUIN
COBPEMEHHOU ounonoruu 17} OMOTEXHOJIOTUI JUISL palOHAIBHOIO
IPUPO/IOTIOIb30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHbleé TEHEeTHMYeCKHe 3ajJjaud Ha MOHO- W
JUTHOPUIHOE CKpPEIIMBAaHUE, CIEIUICHHOE HACJIEeOBaHNE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl MPEICKa3aHus HACIEAOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1TA0OpAaTOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATh
npaBujia Mmpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh W HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MAacCOBOW MHGOpPMAIIUHU, HAYUHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIECIOBaHHI B OHOIOTHH,
MEIUIIMHE, OMOTEXHOIOTUH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
000011asi OMOIOrHYEeCKyI0 MH(POPMAIMIO U3 HECKOIbKUX HCTOYHHMKOB, I'PAMOTHO
MCTIOJIh30BaTh MOHATUHHBINA anmapat OUOJIOTHH.

[IpeamerHbie pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIH OMOJIOTUHU B CUCTEME HAYYHOI'O
3HAHUS ECTECTBEHHBIX HayK, B (OpPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJ€ POCCUHUCKHUX H
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBaTh COJIepKaHWE OWONOTMYECKUX TEPMHHOB WM TOHSITHMA:
BUJI, TIOMYJISAIMS, TeHO(OH/I, SBOIIOIHS, ABIKYIIHE CHIbI ((haKTOpPhI) IBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKHE (AKTOPHI,



OKOCHUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEIYIEHThI, I[eNd NUTaAHUS,
AKOJIOTHYecKas nmupamMuaa, OuoreoreHos, ouocdepa;

yMEHUE u3JIaraTb OWOJIOTMYECKUE TeOopuH (PBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusl TIaBHBIX HAIpPaBICHUN U
nyteit sBomonuu A. H. CesepuioBa, yuenuss o ouochepe B. M. Bepnaackoro),
OTIPECNISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIECCOB W SIBIICHWI, OpraHU3alusi U IPOBEJACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIABIKCHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUN W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTATOB,;

YMEHHE BBIICTSATh CYIIECTBEHHbIE NPU3HAKA CTPOEHUS OHOJIOTHMUYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOreoneHO30B U  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCUCTBUSI HSKOJOTMUYECKUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCHUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHHH B
HKOCUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXHMUYECKHX
UKJIOB B Onocdepe;

YMEHHUE TPUMEHATH IMOJYyYECHHbIC 3HAHUS JJI1 OOBSCHEHHS OUOJIOTHYECKUX
IPOLIECCOB M SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOM
KHU3HU C 1eTplo olOecrieueHuss Oe30ImacHOCTH CBOETO 3J0POBbS U 3J0POBbS
OKpPYXAIOLUX JOJEH, COOI0IEHNs HOPM I'PaMOTHOI'O MOBEICHUS B OKpPYKaroUei
NPUPOJHON Cpejie, MOHMMaHWE HEOOXOJMMOCTH WCIOJIb30BaHUS JIOCTIKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOT O IPUPO/I0TI0Ib30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3aauH, COCTABISATh CXEMBI
nepeHoca BeleCTB U DHEPTUU B AKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINOIHATH JIA0OPATOPHBIE U MPAKTUYECKUE paldoThl, COOMIOAATh
paBujia Mpu padboTre ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHWBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIUIO
OMOJOTUYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  IJI00ANbHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/laBaTh COOCTBEHHBIC IMHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKYI0 MH(GOPMAILIMIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSITHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrtpoabnsie | IlpakTHnyeckue (upp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoThbI padoTbI
pecypcsl
bubnaunorexa LIOK
bronorms kax Hayka 2 0 05 https://m.edsoo0.ru/7f41c292
but6mmoreka [IOK
JKuBble crCcTeMBI M X OpTraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
. bubmnoreka [JOK
XHWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKH 8 0.5 1 httos://m.edsoo.ru/7f41c292
bubmuoreka [JOK
JKusHenesTeIbHOCTh KIIETKHA 6 0.5 0 httos://m.edsoo.ru/7f41c292
PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 05 1 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41¢292
HacnencTBeHHOCTS U HI3MEHUHBOCTD 8 05 15 bubanoreka LIOK
OpraHu3MOB ' ' https://m.edso00.ru/7f41¢292
Cenexrust opranu3mMoB. OCHOBBI 3 05 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH ' https://m.eds00.ru/7f41c292
bubnaunorexa LIOK
P 1 0 0
©3CPBHOC BpeMit https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2.5 4



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

11 KIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | Ilpakruyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bubmuorexa [IOK
. 1
IBOMIOUHOHHAT OHOOTHS o 05 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHUE KU3HU Ha 9 05 05 bubnnoreka [IOK
3emie ' ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
. 1
OpraHu3MEI 1 OKpyXkaiowas cpeaa ° 05 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
Coo01iecTBa ¥ SKOJIOTHIECKHE CUCTEMBI 9 0.5 0 httos://m.edsoo.ru/7fA1cc74
bu6nmorexa [IOK
P 2 0 0
S3CPBHOS BpoMit https://m.eds00.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5



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




IHNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne ara nugposbie
Tema ypoka Kontpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoThbI padoTbI
pecypchl
bubnunorexa LIOK
buonorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MPHUPOIBI.
[paktuyeckas padora Ne 1
«Hcrionb30BaHme Pa3IMIHbIX 1 0 0.5 bubmmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJI0B TIPU U3YYECHUHU
OMOJIOTHYECKUX O0BEKTOBY
buosnornueckue cucTeMbl, NPOLECCHI 1 0 0 bubnnoreka [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
XUMHYECKUN cOCTaB KileTku. Boga u 1 0 0 bu6mmoreka [IOK
MUHEpPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
b .C 0 1 0 0
ST, LOCTAB M CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanuzaropsl. JlabopaTtopHas
pabota Ne 1 «M3yuenue 1 0 05 bubnmnoreka [JOK
KaTaJUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPE aMUIIA3bI
WJTU KaTajasbl)»
bu6 K
Yraesoabl. JIumuasn 1 0 0 nommorexa LO

https://m.edso0.ru/863e6870



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

but6mmoreka [IOK

H .ATO
8 YIJISHHOBRIC RHCTOTEL 0 0 https://m.eds00.ru/863e6d5c
9 Hcropust u MeTOBI U3ydECHUS 0 0 bubnuorexa [IOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 KreTtka kak nenoctHas xKuBast 05 0
cucreMa
CrpoeHue 3yKapuOTHYECKON KIETKH.
JlaGopatopHast pabora Ne 2
«M3yueHmne cTpoeHUs KIETOK bubnnoreka [JOK
11 pacTeHUi, KUBOTHBIX, TPHOOB 1 0 0.5 https://m.edso0.ru/863e6ff0
OakTepuil oI MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAaHUE»
bu6nmorexa [IOK
12 06 0 0 0
MEH BELICCTE HIH METADOIIEM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 ) . X 0 0
OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
bubnuorexa [IOK
14 i 0 0
dmepreriieckiit oomen https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIETKU. [lenenue
KJIeTku. Muto3. JlaboparopHas Eub 10K
UOJIMOTEeKA
1 03 «H .
5 pabora Ne 3 «Habmronenne Muros3a B 0 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEeIlKa JTyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 buocunres Oenka. Peakmusa 0 0 bu6nunorexa LIOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nunorexa LIOK
17 T — 0.5 0
PAHCIALLA — OHOCHHTE3 Genka https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl )KU3HH — 0 0 bubmuoteka [IOK



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

BHUPYCHI

https://m.edso0.ru/863e7540

bubmuorexa [IOK

19 @opMBbI Pa3MHOKEHUS OPraHU3MOB 0 0 https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
bubnuorexa [IOK

20 Meii 0 0

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHUe U Pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaboparopHas pabota Ne 4 0 05 bubnmoreka [JOK
«3yueHnne cTpOeHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax
29 NupuBunyansHOE pa3BUTHE 05 0 bubnnorexa [IOK
OpraHu3MOB ' https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 0 0 bubnmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HACTIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpHTHOE 0 0 bubmorexa LOK
P ' pu https://m.eds00.ru/863e8878
CKpCIUBaHHE
WTUOPHUIHOE CKpelTuBaHue. 3aKOH
25 ﬁe:&a}snlc):ni[qoro H;:)JII: OBaHHUS 0 0 bubamorexa [OK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrerieHHOE HacJIeI0OBaHHE
npu3HaKkoB. JlabopartopHas padora
26 Ne 5 «M3y4yenue pe3ynbraToB 0 05 bubnnoreka [IOK
MOHOTHOPUIHOTO U TUTHOPUITHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MHKpOTIpenapaTax»»
27 I'enetuka nona. HacnemoBanue 0 0 bubmnorexa [IOK



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
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

IIPHU3HAKOB, CHUCIVICHHBIX C ITOJOM

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

N3menuuBocts. HenacnencrBennas
nU3MeH4YUBOCTb. JlaboparopHas

pabota Ne 6. 3yuenue bubnnorexa [IOK
28 . 1 0 0.5
MOU(UKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MTOCTPOCHHUE BApUAIIMOHHOTO Psifa 1
BAPUALIMOHHON KPUBOM»
HacnencrBenHas ©3MEHUYHUBOCTb.
29 JlaboparopHas pabota Ne 7. 1 0 05 bubnuorexa [IOK
«AHaIN3 MyTa¥i y Apo30Qibl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOTIPEIIapaTax
bubmuorexa [IOK
30 T'enemitka senosexa . 0 0 https://m.eds00.ru/863e8d78
PesepBHelit ypok. O6006111€HNE 10
31 teMe «HacnencTBeHHOCTh U 1 0.5 0
M3MEHYMBOCTH OPraHU3MOBY
bub6nuorexa [IOK
32 (Ceneiuii Kax Hayka u npouece 1 0 0 https://m.edso0.ru/863e9214
33 MeToap! 1 TOCTHKEHHS CENEKIINU 1 0 0 bubmuorexa [IOK
pacTeHUl U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHosorus Kak oTpaciib 1 05 0 bu6muoteka [IOK
IIPOU3BOACTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34 95 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoaunuectBo yacoB JIeKTPOHHBIE
Ne ara nu@posBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue A bp
n/n Beero U3y4yeHusi | 0o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
N bubnuorexa [IOK
€] 1 0 0
BOJIOMHA 1 METOIBI €€ H3YHEHHA https://m.edso0.ru/863ea20e
Hcropus pa3sButus NpeacTaBiIeHUn 1 0 0 bubnnorexa [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
but6mmoreka [JOK
M 1 0 0
HKPOIBOIOTHA https://m.edso00.ru/863e9cle
[Monynsauus kak 31eMeHTapHas
€IMHULIA BUJIA U HBOJIIOLUU.
HI;60 I;To HI;SI abora ;0 1 1 0 0.5 bubamorera LOK
paToprai p B ' https://m.edso00.ru/863e99c6
«CpaBHeHHE BUIOB IO
MOP(}OIOTHIESCKOMY KPUTEPHIOY
JBrky1ye cuiibl (3JIEMEHTapHbIE 1 0 0 bubnuorexa [IOK
(haKTOPBI) IBOTIOIIUN https://m.edso0.ru/863e9da4
but6mmoreka [JOK
E i1 0TO 1 0 0
CTECTBEHHBII OTOOP 1 ero Gopub! https://m.eds00.ru/863e9ed0
Pe3ynpTaTel 3BOMIOLNM:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BUJ000pa3oBanue. JlabopaTopHas 1 0 05 bubnuorexa [IOK
pabora Ne 2 «Omnucanue ' https://m.edso00.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCUTEIILHOTO XapaKTepa
Hamnpasnenus u nmytu 1 0 0 bubnnorexa [IOK

MaKpO3BOJIOINN

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



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

9 HeoOpaTumocTs 3BOTIONNAN 0.5 0
10 I/I"CTOpI/ISI KM3HH Ha 3eMIie ¥ METO/IbI 0 0
e€ u3ydeHust
11 I'unoressl MPOUCXOKIACHUS KUZHU 0 0 bubnnorexa [IOK
Ha 3emie https://m.edso00.ru/863ea5a6
PazButue xxu3Hu Ha 3emMie 1o 3pam u bubnnorexa [IOK
12 0 0
nepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIOIIH
PaCTUTENHLHOTO U dKUBOTHOTO MHpA.
13 [IpaxTrueckas padora Ne 1 0 05 bubmmorexa LIOK
«3ydyeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema 0 0 bubnmnoreka [JOK
OpraHNYeCKOro MUpa https://m.edsoo.ru/863ea48e
bub6nuorexa [IOK
15 DBOJIOIUS YeTIOBeKa (AaHTPOTIOTeHE3) 0 0 htts://m.edso0.ru/863eac2c
16 JBxymue cuitbl (paxTophl) 0 0 bubnmoreka [JOK
AHTPOIIOreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaIH 3BOJIOLNH 0 0
4eJI0BeKa
UYenoseueckue pacsl ¥ IPUPOIHBIE bubnmoreka [JOK
18 0 0
aJarTaly YeJloBeKa https://m.edsoo.ru/863eaea?2
PesepeHelit ypok. O600IICHHE 110
19 TeMe «BO3HUKHOBEHNE U pa3BUTHE 0.5 0
KU3HU Ha 3emiie»
20 DKoJIorHs Kak HayKa 0 0
21 Cpenbl 00UTaHHS U YKOJOTMYECKHUE 0 0 bubmmorexa [IOK



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

bakTopbl

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

AbGuorudeckue GpakTopsbl.
JlaGopatopnas pabota Ne 3.
«Mopdonoruueckue 0COOCHHOCTH

22 pacTeHUI U3 pa3HBIX MECT 0 0.5 bubmorexa LIOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnausinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bubmuorexa [IOK
23 broricciue pakTopet 0 0 https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyisuud. [IpakTuueckas padora
24 No 2 «Toacu€T mioTHOCTH 0 0.5
MOMYJIALMNA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0rmiecTBa OpraHu3MoB — 05 0 bubnnoreka [JOK
OHOIIeHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI 0 0 bubmuorexa [IOK
(sxOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIN YKOCUCTEMEI.
27 DKOJIOTUYECKUE TTHPAMUJIBI. 0 0 bubnnorexa [JOK
N https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [TpupogHbIE SKOCUCTEMBI 0 0
29 AHTpOIIOTEHHBIE YKOCHUCTEMBI 0 0
30 Buocdepa — rnobanbHas 0 0 bubmunorexa [IOK
3KOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 0 bubnmnoreka [JOK

onocdepsr

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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https://m.edsoo.ru/863ebd16

32 UYenoedecTBO B Orochepe 3emin 1 0 0
33 CocymiecTBoBaHUE TPUPOIBI U 1 0 0 bubnnorexa [IOK
4eJIOBEUECTBA https://m.edsoo.ru/863ebale
PesepBHelit ypok. O000I1IEHIE TEMBI
34 «Co0011ecTBa ¥ 3KOJIOTNYECKHUE 1 0.5 0
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 5 95

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

buomnorus, 10-11 knacc/ benses 11.K., boponun I1.M., Ipimimmi I'.M. u
npyrue; nop penakuuent bensiera I.K., Ipimimmia I.M., AkuuonepHoe

obmectBo «M3aaTensctBO «lIpocBerieHue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Buonorua, 10-11 knacc/ benses A.K., bopoauH MN.M., Obimwnu, .M. 1 apyrue; nog peaaxkumei

Bensesa [.K., Abimwuua .M., AKumoHepHoe obuiectso «M3agaTtenbcTso «lpocselieHmne»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

https://school.infourok.ru/videouroki?predmet=biologiya

https://m.edsoo.ru/7f41c292 (6ubntoteka LOK)
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