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MOSICHUTEJBHASA 3AIIUNCKA

PaGouass mporpamma ydeOHOTO Kypca «buomorus» Ha ypOBEHb CpPEIHETO
o0miero oOpa3oBaHUs COCTaBjIeHa Ha OCHOBe TpeOoBaHMit K pe3yJbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTEIbHOM MpOTpaMMbl cpelHero oOiiero oOpa3oBaHuf,
npeacTaBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM 00pa3oBaTeNbHOM CTaHAapTe
cpeanero o6miero oopazoBanus (IIpukaz Munnpocpemienus Poccuu ot 17.05.2012
r. Ne 413, ¢ wusmeHeHusamu u ponoiHeHusmu, [Ipukaza MuHncTepcTBa
npocBemieHust Poccuiickoit  ®eneparun ot 18.05.2023 rtoma Ne371  "OO
yTBEpKJIeHUN (eaepalbHOl  00pa30BaTeIbHONM MPOTrpaMMbl  CPEIHEr0o  OOIIEero
oOpazoBanus"  (3apeructpupoBan 12.07.2023 roma  Ne74223), ocHOBHOI
00pa3zoBaTeibHOM MpOrpaMmbl  CpeAHero ooOmiero ooOpa3oBanus (mpukaz Ne606 ot
31.08.2023 roxa). [Ipu pa3zpaboTke mporpaMMbI IO OMOJIOTHH TEOPETUIECKYIO OCHOBY
JUIsL ONpeJielieHUus MOAXOJ0B K (POPMHUPOBAHUIO COJCPKAHMS Y4EOHOTO MpeaMeTa
«buonorus»  cocraBunm:  koHuenrtyaiaeHble nojoxenus PI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, COJAEp)KaHUs, pe3yJbTaToB OO0y4YeHUs U
TpeOOBaHMI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IENsIX U
MPUHLNNAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1mrero oopazoBanusi B Poccuiickoit deepainu, a TakxKe MOJIOKEHUS O crienuduke
Ouonoruu, €€ 3HAYEHWW B TIO3HAHUM KUBOW TPUPOJBI U OOecredyeHUuu
CYIIIECTBOBAaHMS ueJoBeYecKoro oOmiecTBa. CoriiacHoO Ha3BaHHBIM IOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouosyoruu Aa€T MPEACTaBICHUE O 1eNIX, 00 00ImIeil cTpaTteruu
oOy4eHHs, BOCIUTAHUS U Pa3BUTHUSI 00YUYAIOIIUXCS CPECTBAaMU y4eOHOro MpeaMera
«buonorusy, onpenenser 00sA3aTeNbHOE NPEIMETHOE COAEpPIKAHUE, €r0 CTPYKTYpY,
pacnpenefeHue Mo pa3fenaM M TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
M3y4YeHUs] y4eOHOro Marepuajia ¢ y4€éTOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX
CBSA3€H, JIOTMKA O0Opa30BaTEeNbHOIO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEHN
oOydJarommxcs.

B nmporpamme 1o OMONOTHU TakXe YYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEAMETHBIM pe3ysbTaraM OOydeHUs B
(GhOopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-ITIO3HABATEIIBHOW ACATEIbHOCTH/YUeOHBIX
JEUCTBUN 00YJAIOUIUXCS IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHMsl.

B mporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIil YPOBEHB) pean30BaH
OPUHIMI TPEEeMCTBEHHOCTH B HW3y4Y€HUU Ouonoruu, Onaromaps d4emMy B Hel
MPOCMATPUBACTCS  HANPaBJIEHHOCTb HA  pa3BUTHE 3HAHUMN, CBSA3AHHBIX C
dhopMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI, IIEHHOCTHBIX OpHEHTAIUN
JUYHOCTH, YKOJIOTHUYECKOTO MBIIIUICHUS, TPEACTaBICHUN O 3I0POBOM 00pase >KU3HU U
OCpeXHBIM OTHOIIICHUEM K OKpy:karomiew mnpupojaHoi cpene. I[lostroMmy Hapsay ¢
M3y4YeHHEM OOIIEONOTOTUUECKUX TEOpPUH, a TaKkKe 3HAHUU O CTPOSCHUM >KUBBIX
CHUCTEM Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOILIECCOB B
mporpamMme 1o OMOJIOTHH Y/IeJIEHO BHUMAHUE UCTIOJIH30BAHUIO MOTYYEHHBIX 3HAHUN B
MOBCEHEBHON JKU3HU ISl  PEIICHUS TPUKIAAHBIX 3a7a4, B TOM YHUCIE:



npo(UIaKTUKKA HACIEICTBEHHBIX 3a00JI€BaHMI YEJIOBEKa, MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUsI, OOOCHOBAaHHUS SKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHUSA B
OKpYKalUIEd MPUPOJHOW CpEle, aHAIN3a BIHSHUS XO3AMCTBEHHOM AEATEIBHOCTU
YEeJIOBEKa Ha COCTOSHHE MPHUPOJHBIX M HMCKYCCTBEHHBIX 3KOCHCTEM. Y CHIICEHHE
BHUMaHMS K TPUKIAJHON HaNpaBICHHOCTH YyuyeOHoro mnpeamera «buomorusy»
MPOJMKTOBAHO HEOOXOIUMOCTBHIO OOECIEUECHHS YCIOBUW MJisi pElIeHUs OAHOW W3
aKTyaJbHBIX  3aJa4  IIKOJBHOTO  OHOJOTHYECKOro  00pa3oBaHHs, KOTOpas
npeanosiaraer (GpopMupoBaHUE y OOYYAIOIIMXCS CIOCOOHOCTH aJanTHPOBATHCA K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpeaHero ooiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecrieunBaeT GOPMHUPOBAHHWE y OOYYAIONMIUXCS TPEICTABICHUNA O HAyYHOU
KapTUHE MHpa, paclupser ©U o0000HmaeT 3HAaHMS O JKUBOW Ipupojne, €€
OTJINYWTENIBHBIX TPU3HAKaX — YPOBHEBOM OpraHM3allMd W DBOJIOLMH, CO3MAET
YCIIOBHUS JIJISA: TIO3HAHUS 3aKOHOB >KMBOW MPUPOJIbI, POPMHUPOBAHUS (PYHKIIMOHAIBHON
IPAMOTHOCTH, HABBIKOB 3J0POBOT0 M 0€30MacHOro o0pasa »KU3HH, FKOJIOTUYECKOTO
MBIILIEHUS, HEHHOCTHOTO OTHOILIECHHUS K )KMBOW MPUPOJIE U YETIOBEKY.

bonbmioe 3HaueHrne OMOJOTHS MMEET TaKKe JJI PEIICHHsS BOCIUTATEIbHBIX U
pa3BHUBAIOIIMX 33/1a4 CPEAHEro O0LIero 00pa3oBaHus, COLMAIN3ALNN 00yYaIOIIUXCS.
N3yuyenue ouonoruu o0ecrieunBaer YCIIOBHS TUISt dbopmupoBaHUs
WHTEJUICKTYalbHbIX,  KOMMYHHUKAllUOHHBIX ¥  HMH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIHOCOOCTBYET HMHTETpallUd OHOJOTrMYECKHX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YUEOHBIX MPEAMETOB, B YaACTHOCTH, (PU3UKH, XUMUU U
reorpaduu. Ha3BaHHBIE TMOJIOKEHHUS O TMpeAHA3HAYEHUH YYEOHOro mpeamera
«buonorus» COCTaBWJIM OCHOBY [Jisi OINpEAENICeHHs TMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TI0 COJIEPKAHUS, MPEICTABIEHHOTO B IPOrpaMME MO OMOJIOTHH.

Ot60p conepxkanusi ydyeOHoro mpeamera «buosorus» Ha 06a30BOM YypOBHE
OCYHIECTBIEH C MO3ULUUN KYJIbTypOCOOOPa3HOTO MOAXOAA, B COOTBETCTBUHU C
KOTOPBIM 00y4Yarolmuecs JOJDKHBI OCBOMTH 3HAHUSL W YMEHUSA, 3HAUMMbIE JUJIS
dbopmupoBaHus 00IIEH KyIbTYphl, ONPEAESIAIOIME aJIeKBAaTHOE MOBEICHUE YEIOBEKa
B OKpY)KAIOIIEeH MPUPOTHON cpenie, BOCTpeOOBAHHBIC B IOBCEAHCBHOW KU3HU H
MpakTHIeCKON aesarenbHocTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHWM 3aHUMAIOT
AJIEMEHTHl  COJIEPXKAaHUSA, KOTOpbIe CIy)XaT OCHOBOM i1  (OpMHUpPOBAHUS
IIPEJICTABJIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUPA U LIECHHOCTHBIX
OPUEHTALMSIX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TyMaHM3aluud  OHOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKkTypupoBaHHE COJIEpKaHUS yuyeOHOro wmarepuana B IporpaMme Io
OMOJIOTMM  OCYILECTBJIEHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX >KMBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEAYIOINE CoAep KaTeabHble JUHUU: «buonorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruyeckas cucreMan, «OpraHu3m Kak



Oouonoruueckas cucrema», «Cucrtema W MHOrooOpasue OPraHUYECKOTO MHUPaAy,
«OBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp w3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBIIJICHHE 00YYAIOIIUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QDYHKIIMOHATBHON OpraHu3aliuu
YKUBBIX CHCTEM pa3HOr0 paHra U MpuOoOpeTeHHWE YMEHMI UCIOJIb30BaTh 3TU 3HAHUS
JUISL TPAMOTHBIX JEHCTBUH B OTHOILIEHUU OOBEKTOB >KUBOW MPUPOJLI U pEHICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 06a3oBoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIIMNX 3a/1a4:

OCBOCHHME OOYyYaIOIIMMHCS CUCTEMbl 3HAHMM O OHOJIOTHYECKUX TEOPHsX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPAaBUJIaX, CIyKalluX OCHOBOM IS
dbopMUpOBaHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O METOAax
HAyYHOI'O MO3HAHHUA, CTPOEHUU, MHOr0OOpa3vH MU OCOOEHHOCTSIX MKUBBIX CHCTEM
pPa3HOTO ypOBHS OpraHU3allMd, BBIJAIOMIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopmupoBaHre y OOyYarOIIMXCS MO3HABATENbHBIX, HWHTEIUIEKTYalbHBIX H
TBOPYECKUX CIIOCOOHOCTEM B MpolLecce aHalIM3a JAaHHBIX O NYTIX pa3BUTUSA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UJEH U TIOJIXO0/IOB K U3YUYEHHUIO KUBBIX CUCTEM PAa3HOTO
YPOBHSI OpraHHU3allny;

CTAaHOBJICHME y oOydaromuxcsi oOmed  KylbTyphl, (GYHKIHOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOU MPUPOAbI HA OCHOBAHUM 3HAHUU U OMBITA, MOJYYEHHBIX MPU U3YyUYECHUH
OMOJIOTHH;

dopmupoBaHue y OOy4YarOIMIMXCS YMEHUW WJUTIOCTPUPOBATH  3HAUYECHHE
OMOJIOTMYECKUX 3HAHMM B TNPAKTUYECKON MEATEIbHOCTH YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIIO3HAHMS YEIOBEKOM KUBOM
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIOICHUS ITUYECKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHWM JJIS TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUW M YMEHHUM B MOBCEIHEBHOW KU3HU JUIS
OLICHKM IMOCIIEICTBUNA CBOEU JEATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEW cpere,
COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBaHHME U COOJIOJIeHHEe Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero obuiero oopasoBanus «buonorusy», uzyyaemas Ha 6a30BOM
YpOBHE, SBIAETCS O00S3aT€NbHBIM YYEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHON 00sacTu «EcTecTBEeHHO-HAYUHBIE TPEAMETHD.

Jns mzydenus Ouosiorud Ha 0a30BOM ypOBHE CPEIHEro oOIero oOpa3oBaHUs
otBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca
(1 gac B HezEMIO).



COJEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonoruss xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKaMmu, (UiIocouei, ITUKOM, ICTETUKON u mpaBoM. Poib
Ovonorun B (HOPMHPOBAHUM COBPEMEHHOM Hay4yHO KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonbl TMO3HAHMS KUBOW MNpUPOIbl (HAOIIOACHHE, AKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

JdeMoHCcTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuipl U cxembl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

[Ipaktrnueckas padota Ne 1. «Mcnonap30BaHne pa3IMYHBIX METOJAOB IPH U3YYECHHUH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBbie cucteMbl (OMOCHCTEMBI) Kak MOpeaAMeT u3ydeHus Ouosioruu. Otiauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM W HX pa3zHOOOpasue. YPOBHU OpraHM3allid OHOCHUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBBIM, OPTAaHU3MEHHBIM, MOMYIALUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTE0IeHOTUYECKUH ), OMOChHEpPHBIN.

JlemoHcTpanum:

Tabmuubl u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpPraHHU3AUN KUBOU
PUPOJIBIY.

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKHM COCTAaB  KJIETKM. XHMHUYECKHE DJIEMEHTBL: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

DyHKIMHU BOJIbI 1 MUHEPAJIBHBIX BEILIECTB B KieTKe. [loanep:kanne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB U cTpoeHHE O€NKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zamenumble U 3aMEHHMMbIE AMUHOKUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OEIKOBOW MOJIEKYJbl (IIE€pBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTHUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

depmeHThl — Ouosiormueckue Karanmszaropbl. CTpoeHne (epMeHTa: aKTHBHBIM
HEHTp, cyocTpatHas cnienupuaHocts. Kopepmentsl. Buramunbl. OTinuns pepMeHTOB OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrneBonpl: MOHOcaxapuisl (TJIIOKO3a, pudoO3a W J1€30KCMpHu003a), aucaxapuibl
(caxapo3a, JJaKTO3a) U TIoMcaxapubl (Kpaxmai, TJIMKOTeH, 1eJlTi0Ji03a). buomornueckue
(GyHKUIUU YTIEBOAOB.



Jlununer: Tpurnuuepuasl, Gochomunuasl, crepouansl. I'uapodunbHO-ruAPOPOOHBIE
cBoiictBa. buonorumueckue ¢ynkuun munuaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie xucnorel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEHMHOBBIX
kucioT. Ctpoenue u ¢ynkuuu JJHK. Ctpoenue u ¢pynkuun PHK. Buast PHK. AT®:
CTpO€HUE U QYHKIIUHU.

[utonorus — Hayka o KieTke. Kierounast Teopusi — npuMep B3aUMOJICUCTBUS UAECH
U (aKTOB B HAYYHOM MO3HAaHUU. MeTO/ bl U3yUEHUS KIIETKH.

Krnerka kak 1menoctHas skuBas cuctema. OOuume MNpU3HAKU KIETOK: 3aMKHYTas
HapykHass MeMOpana, monekynbl JIHK kak renernueckuil ammapar, cuctemMa CHUHTE3a
Oeika.

Tumnsl KJIETOK: SyKapHOTHYecKas U MpokapuoTuueckas. OCOOCHHOCTH CTPOCHHS
npokapuoTudeckon kietku. Kierounas crenka Oakrepuil. CTpoeHUE AYyKapUOTUUYECKOM
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC, HUX
¢ynkuuu. Ilnasmatudeckas memOpana, e€ cBoicTBa M (yHkuuu. I[{uTomnasma u eé
opranounbsl. OnHOMeMOpaHHble opranousl kinetku: JIIC, annapat ['onbaxku, TU30COMBI.
[TosryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHAPHUH, IutacTHibl. [IpoucxoxaeHue
MUTOXOHJpUM U 1wiactul. Bunel mmactun. HememOpaHHbIE OpraHowibl KIETKH:
puUOOCOMBI, KJIETOYHBIA LIEHTP, LIEHTPUOIHN, PECHUUKH, KTYTUKH. DYHKIUU OPraHOUI0B
KJIETKU. BxiroueHusl.

SAnpo — peryasTopHbld LeHTp kieTku. CTpoeHue snpa: saepHas o000J0YKa,
KapUOoIUIa3Ma, XpOMaTHH, SIIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, /Ix. Yorcos,
®. Kpuk, M. Yuikunce, P. ®pankmus, K. M. bap.

[wnarpammel: «Pacripenenenne XUMHUYECKMX JJIEMEHTOB B HEXKHWBOW MPHUPOJEY,
«Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmunpt u  cxembl:  «llepuognueckass TaOnaMIA XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHune MoJekysbl Boab», «buocunre3 Oenka», «CTpoeHHE MOJEKYJbl OeiaKay,
«Ctpoenue dhepmenta», «Hykneunonbie kuciaotel. JJTHK», «Ctpoerue monekynbr ATOx,
«CTpoeHHE 3YKapHOTHYECKON KIETKM», «CTpoeHue KUBOTHOW KIEeTKW», «CTpoeHue
pacTUTENbHOW KIETKH», «CTpoeHHE NpPOKAPUOTHYECKOW KieTKn», «CTpoeHue suapa
KJIETKWY, « YTIEBOABDY, «JIMIUIBI».

O6opynoBaHue: CBETOBOW  MHUKPOCKOI, OOOpyJOBaHWE Il  IIPOBEICHUS
HaAOJIIOICHUM, U3MEPEHUM, SKCIIEPUMEHTOB, MUKPOIIPENApaThl PACTUTENbHBIX, )KUBOTHBIX
U OaKTEepUaANbHBIX KJIETOK.

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

JlaGoparopHas pabora Ne 1. «/M3ydeHue KaTaqIuTUUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl)y.



JlaGoparopHas padota Ne 2. «3ydyeHue cTpoeHuUs KJIETOK PAaCTE€HUM, )KUBOTHBIX U
OakTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENapaTax u ux OMUCaHUEy.

Tema 4. ) Ku3HeneATeIbHOCTh KJIETKH.

OOmen BemecTB, wWid MeTabomu3M. AccuMmAnus (TUTACTUYECKHH OOMEH) W
JUCCUMUJIISIUS  (PHEpreTHYeckuid OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U JHEPrud B TMOHUMAHUU
MeTabom3ma.

Tumnbel oOMeHa BemiecTB: aBTOTpOo(HBIM M reTrepoTpodHbId. Poias depMeHTOB B
0oOMEHe BEIleCTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (a3bl ¢GorocuHTe3a. Peaknuu dorocunresa.
DddexktuBHOCTh hoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a JJIA KU3HU Ha 3emie. Biusane
YCIIOBUM cpeabl Ha (POTOCHHTE3 M CIOCOOBI TOBBIMICHHUS €T0 TPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUMU.

XemocuHTe3. XeMOCUHTE3UPYIOIINe OaKkTepuu. 3HaUCHUE XEMOCUHTE3a JJIs KU3HU
Ha 3eMJie.

DHepreTuueckuii oOMEeH B KieTke. PaciemnyieHne BelecTB, BBIJCICHUE U
AKKyMYJIMpPOBAHHE SHEPrMM B KIETKE. JTalbl HEPreTH4eckoro oOMeHa. [nmkoinus.
bpoxenne u ero Buabl. KHUCIOpOAHOE OKHCIEHUE, WIH KIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTH IHEPTrETUIECKOTO OOMEHA.

Peakiuun matpuunoro cunres3a. ['enetnueckas mndopmarus u JHK. Peanuzanus
reHeTudecko uHdopmanuu B KiIeTKe. [eHEeTHYecCKMd KOJA U €ro CBOMCTBA.
Tpanckpuniusi — mMatpuunblii cuHTe3 PHK. Tpancmsus — O6uocunte3 Oenka. DTaribl
TpaHcisiu. KonupoBanue aMuHOKUCIOT. Pois pubocom B OuocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3HUM — BUpychl. Mcrtopus otkpsiTus BupycoB (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHHS M KM3HEHHOTO IMKJa BUpYycoB. baktepuodaru.
bone3nn pacTeHMil, KHUBOTHBIX UM UEJIOBEKA, BbI3BIBAEMbIE BHUpycaMH. Bupyc
uMMmyHoaeduita yenoseka (BMY) — Bo3oyautens CIIM{a. O6patHast TpaHCKpUIIuS,
peBepTaza u unterpasa. [IpodunakTruka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU.

JlemoncTpanum:

IToptpetsl: H. K. Konb1ios, . N. UBanoBckuii, K. A. Tumupsizes.

Tabmuiet w  cxembl: «Tumbel muTaHmsS), «MeTabomu3m», «MUTOXOHAPHUSY,
«JHepreTuyeckuii  oOMeH», «Xmoporact», «®PotocuHTe’), «Ctpoenne JIHK»,
«Ctpoenne u (QyHKIIMOHHpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTUYeCKHil KOmI»,
«Bupyco», «baktepuodarn», «Crtpoenwe u xku3HeHHbIi 1wmkia Bupyca CIIN/a,
oakreprodaray, «Pemmukarus JTHK.

O6opynoBanue: wMoxaenu-ammukammu «Ynapoeane JIHK w  Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHbli UK, WU KU3HEHHBIN nukI kieTku. Marepdasza u muros. [Ipoueccsl,
nporekatoume B uHTepdasze. Pernmkanus — peakiuss MmarpuuHoro cunresa JIHK.
CtpoeHre XpoMOCcOM. XPOMOCOMHBIN Ha00Op — KapuoTum. JIUTUIOUIHBIA U TarIOUIHBINA



XpPOMOCOMHBIC Ha0Opbl. Xpomatuibl. l[luTomOorMYeckre OCHOBBI PAa3MHOXKCHHUS U
WHMBUAYAJILHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue knetku — muto3. Ctaauu murtosa. [Ipoieccel, mpoucxoasmme Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKkuii CMBICII MUTO3a.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@dopMbl pa3MHOXKEHHUSI OpPraHM3MOB: Oecronoe ©u ToJioBoe. Buabl Oecrnonoro
Pa3MHOXKEHUA:  JIEJICHWE  HAJABOE, IIOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTMBHOE pa3MHOXEHUE. VICKycCTBEHHOE KJIOHHMPOBaHUE
OpraHu3MOB, €T0 3HAYECHHE JIJIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cragum weito3a. Ilpoieccel, mnpoucxoidiyve Ha CTaausx Mekho3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buonorndeckuii CMbBICT UM 3HAYECHUE
Meio3a.

["'amerorenes — mpoiiecc 00Opa3oBaHUs TMOJOBBIX KJIETOK y KMUBOTHBIX. [lomoBbie
JKEeJIe3bl: CEMEHHHMKU M SIMYHUKU. OOpa3oBaHUE W PA3BUTHE MOJOBBIX KJIETOK — TameT
(cmepmaTto3ouy, SMIEKIeTKa) — crepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [TapreHorenes.

NHnuBuayanpHOE pa3BUTHE (oHTOTEHE3). OMOpHOHANIbHOE pa3BuTHE
(omOpuorenes). Jtanbl SMOPHUOHAIILHOTO PAa3BUTHUA Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyisiusi, opraHoreHe3. llocTomMOpuoHanbHOE pa3BUTHE. HUIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HEMpsiMoe (JIMYMHOYHOE). BrusHue cpenasl Ha
pa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOT€HE3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHHU,
CTaJIuy Pa3BUTHSL.

JlemoncTpanum:

Tabmuubr u  cxeMbl: «@DOpMbI  pPa3MHOXKEHUSI  OpPraHu3MoB», «J/[BoiiHOe
OIJIOZIOTBOPEHNE Y LBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOKEHHUE PACTECHUIN,
«Jlenenue kneTku Oaktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBDY,
«Knerounsii ki, «Pemmkamua JHK», «Mutoszy», «Meios», «lIpsmoe u Henpsimoe
pa3Butue», «l'amMeToreHe3 y MIIEKONHUTAIOMUX W 4YeloBeka», «OCHOBHBIE CTaauu
OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKPONPENapaThl «CriepMaTo30uibl
MJICKOIIUTAIOWIETOY», <«SlHIekieTka miekonuTaromero», «Kapuokunes B KieTkax
KOpElIKa JIyKa», MarHuTHas Mojeib-amumkanus «Jlenenue wietkw», moaenb JJHK,
MOiesTb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGoparopnas padota Ne 3. «HaOmogenne Muto3a B KJIETKaX KOHYMKA KOpEIIKa
JIlyKa Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopHas padora No 4. «M3yueHune CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpernapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaun reHetuku. Mcropus pasButus reHetuku. Ponp nurosiornu u
IMOPHOJIOTUU B CTAHOBJICHWU T€HETUKH. BKIlaj poccHiCKHX M 3apyOeXHBIX YUYEHBIX B
pa3BUTHE TEHETUKHU. MeToAbl TEeHETHKU (THOPUIO0JIOTHYECKUM, IUTOTCHETUYECKHUIA,
MOJIEKYJIIpHO-TeHeTnYeCKnil). (OCHOBHBIE TE€HETHYECKHE TMOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKpPEIIMBAHUM.

3aKOHOMEpPHOCTU HAcCJEAOBaHUs MPU3HAKOB, YCTaHOBIEHHble [. MeHaenem.
MonorubpuiHoe ckpenBaHue. 3aK0H €IUHO-00pa3usi TMOPHUIOB MEPBOTO MOKOJICHHUS.
[IpaBriio TOMHUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI raMeT.
[TonHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpugHoe ckpelmuBaHue. 3aKOH HE3aBUCMMOIO HACIEJOBaHUSl IPU3HAKOB.
[{uToreHeTHyecKre  OCHOBBI ~ AUTHOPUAHOIO  CKpEUIMBaHUA.  AHaIM3UpPYIOIIEe
CKpemnBaHue. lcnonb30BaHUE aHAIM3UPYIOUIETO CKPELIMBAHUA JUIS  OIPEICICHUS
TE€HOTHIIA OCOOU.

CuerieHHoe HacienoBaHue mpu3zHakoB. Pabora T. Moprana mo cuenjieHHOMY
HAaCJICAOBAaHUIO T€HOB. Hapylienue cuerieHns FTeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas1 TEOPHUS HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.

['enernka mona. XpOMOCOMHOE OIpEIeNIeHUE Moyia. AYTOCOMBI U TOJOBBIC
XPOMOCOMBI. ['OMOramMeTHbIe U reTeporaMeTHble Opranu3mel. HacienoBanue npu3HaKoB,
CLEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHibl H3MEHUMBOCTU: HEHACJEACTBEHHAsI U HACIEACTBEHHAs. Poib
cpenbl B HEHACJEJICTBEHHOW W3MEHUMBOCTU. XapaKTEPUCTHKA MOJUPUKAIMOHHOM
W3MEHYMBOCTA. BapuanuoHHBIA psSa W BapualMoHHass KpuBad. Hopma peaknuun
npu3Haka. KonnyecTBeHHbIE U KAYECTBEHHBIE MTPU3HAKHA U UX HOpMa peaknuu. CBoMcTBa
MOU(DUKAITUOHHON U3MEHUYHUBOCTH.

HacnencrBeHHasi, WM  TEHOTUIIMYECKas, W3MEHYMBOCTh. KoMOMHATHUBHas
U3MEHYMBOCTh. Mel03 U MOJOBOM MPOLIECC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTHU.
MytauroHHass W3MeH4YMBOCTb. Kiaccudukanus MyTanmii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W OpUYMHBI MyTauuid. MyrtareHHble  (akTopbl.  3aKOH
TOMOJIOTHYECKUX PSIZIOB B HacleACTBEHHOM n3MeHunBocTy H. Y. BaBumnosa.

BresanepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uenoBeka. Kaprorun yenoBexka. OCHOBHbIE METO/bl T€HETUKN YEJIOBEKA:
reHeaJOTUUECKUi, OJIM3HEIOBBINA, ITUTOICHETHYSCKUN, OMOXUMHUYCCKUN, MOJCKYISIPHO-
reHeTndeckuii. CoBpeMEHHOE ONpPEEICHUE TeHOTUIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE,
F€HOTUIIUPOBaHWE, B TOM uucie ¢ nomoupro III[P-ananu3a. HacnencrBeHHbie
3a00jJIeBaHMsI  4YeJIOBEKa:  TI'eHHble  0oje3HHM, OOJEe3HHM C  HacJeICTBECHHOM
IPEIPacIoNOKEHHOCThIO, XpOMOCOMHBIE Oosie3HH. CoMaTH4ecKue U TeHEepaTHUBHbBIC
myTtauu. CTBONOBbIE KIETKH. [IpuHUMIBI 370pOBOrO 00pasza >KWU3HHU, JUATHOCTHKH,
OpoPUIAKTUKA W JIEYEeHUS] TEeHEeTUYeCKuX  OonesHei. MeauKo-reHeTHYecKoe
KOHCYJIbTUPOBAaHHE. 3HAYECHUE MENMIMHCKON N'€HETHKU B NMPEIOTBPALICHUHA U JICYEHUU
reHeTHYECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:



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

Tabmupl 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHWE M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH pACLICIUIEHUS M €ro LHUTOIC€HETHYECKash OCHOBa», «3aKOH YHCTOTHI
rameT», «Jurubpumnoe ckpemuBanuey, «lluTomornyeckre OCHOBBI JUTHOPUIHOTO
CKpelIMnBaHusD», «Meio3», «B3auMoaeincTBIE aIeNbHbIX TEHOBY, «I €HEeTUUEeCKUE KapThl
pacTeHuil, )KUBOTHBIX U YEJIOBEKA», «[ eHeTnka noyia», «3aKOHOMEPHOCTH HACIIETIOBAHMUS,
CUEIUICHHOTO C MOJ0M», «KapHOTHUIIbI YeJIOBEKA U )KUBOTHBIX», « BBl N3MEHUHBOCTH,
«MomudukamonHas H3MEeHYUMBOCTH», «HacnemoBanume pesyc-gakropa», «l'eHeTuka
IpyI KpOBU», « MyTalMOHHASI ©3MEHYUBOCTHY.

O0opynoBanue: Mojenu-amumMKanuy  «MoHorudopuaHoe CKpEILMBAHUE,
«Hemonnoe momunupoBanuey, «IurudpuaHoe ckpemmBanuey, «Ilepekpéct xpomocom»,
MHUKpPOCKOII M MuKponpenapar «llpo3zoduna» (Hopma, mMyTtauud (QOpMbBI KPBUIBEB H
OKpacku Tena), repoapuii «I'opox moceBHONY.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota No 5. «M3yueHuwe pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTax».

JlaGoparopnas pab6ota Ne 6. «M3ydyeHue MoauUKAIMOHHOW HW3MEHYUBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO PsAJia U BApUALMOHHON KPUBOW.

JlabopaTopHas pabora Ne 7. «AHamm3 MyTauuid y Jpo30(iibl Ha TOTOBBIX
MUKPOIIPETIapaTaxy.

[TpaxTrueckas padota Ne 2. «CocTaBiieHUE U aHaJIN3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknuys Kak HayKa M MpoLecc. 3apOKICHUE CENEKIUA U TOMECTUKALWs. Y YCHHE
H. . BaBuioBa 0 LEeHTpax MPOUCXOXKICHHUS U MHOT0OOpa3usi KyJIbTYpPHBIX PAaCTECHUA.
LleHTpbI TPOUCXOKIAEHUS TOMAIIHUAX KUBOTHBIX. COPT, MOpoAa, IITaMM.

CoBpeMeHHbIE METONbl CeNeKUMU. MaccoBbIi M WHAMBUAYAIbHBIA OTOOpHI B
CEeNEeKIMM pacTeHH MW KUBOTHbIX. OlEHKa JKcTeppepa. bIM3KOpOACTBEHHOE
ckpeuuBanue — UHOpuAUHT. Yucras nuuug. CKpeluBaHue YUCTHIX JUHUI. ['erepo3uc,
win rubpugHas cuina. HeponcTBeHHoe ckpemuBaHue — aytopuauur. OtnanéHHas
ruOpuan3anust U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJIyY€HHUE IOJIUIIIIONUIOB.
JlocTrKeHus CeNIEKLUNA PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTrexHosorusa Kak OTpacib MPOU3BOACTBA. | €HHAs MHKEHEpHs. DTalbl CO3/1aHUs
pekomOunantHot JIHK w TpancrenHbix opranu3moB. KierouHas uHXeHepHUs.
Knerounsie KyapTypbl. MHUKPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KitioHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHW3MOB.  OKOJIOTHYECKHE U
strdeckue npoodiemsl. MO — reHeTHUeCKH MOIU(PUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHcTpauumu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuupl u cxeMbl: kapTa «LIeHTpbI TPOUCXOXKIEHNU U1 MHOTO00pa3us KyJIbTYpPHBIX
pactrennit», «llopoasl HNOMAIIHMX JKUBOTHBIX», «CoOpTa KyJBTYpHBIX pPAacTEHUN,



«Otnanéunas rudpuanzanus», «Paboter akagemuka M. @. BanoBay, «Ilomurmonausy,
«O0BekThl  OmoTexHoJorum»,  «KieTouHble  KyJabTyphl W KJIOHHPOBAHUE,
«KoHCTpynpOBaHH€e U IEPEHOC F'€HOB, XPOMOCOM.

ObopynoBaHue: MYJSKH IJIOJI0B U KOPHEIJIONOB TUKUX (OPM U KYJIbTYpPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHEe Pa0OThI:

Okckypeusi «OCHOBHBIE METOJbI U JTOCTHXKEHHS CEJIEKIIMU PACTEHUM W JKUBOTHBIX
(Ha CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBIN y4acTOK, B
TEIUTMYHOE X035HUCTBO, JA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeanocbulKu BO3HUKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. DBOJIOLUOHHAS TEOPHUS H
e€ MecTo B OMosoruu. BiausiHue 3BOMIONMOHHON TEOPUH Ha pa3BUTUE OMOJIOTUU U JPYTUX
HayK.

CuaerenbcTBa 3BoJOLMH. [[ale0HTOIOrHYECKHE: TTOCIIEOBATENBHOCTD MOSBICHUS
BUJIOB B NAJEOHTOJIOTMYECKON JIETONMHUCH, MepexonHbie (opmel. buoreorpaduueckue:
CXOJICTBO U paznnuue (payH U (piop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M  pa3iuyusi SMOpPHOHOB  Pa3HBIX  BUJOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTUYHBIC,  AHAJIOTUYHBIE,
pYIUMEHTApHbIE  OpraHbl, AaTaBU3MbL. MOJIEKYJIIPHO-OMOXUMHUYECKHE:  CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX TyTe y Bcex
OpPTaHU3MOB.

OposonmonHasa teopust Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHHS JIapBUHU3MA.
JIBroKylMe Cuibl 3BOJIIOLMM BHAOB 1O JlapBUHY (M30BITOYHOE pPa3MHOXKEHUE MpU
OTPaHUYEHHOCTU PECYPCOB, HEONpeAeNEHHAs U3MEHYMBOCTh, OOpHOa 3a CyIlIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosmonus. [lomynsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokyuiye cuibl ((akTOpbl) SBOJIONMU BUAOB B IIpupoie. MyTallmoOHHBIN mpolece
¥ KOMOMHATHBHAS U3MEHUMBOCTG. [lomynsiimonHbie BOHBI U apeiid renoB. M3omsmus u
MUTpaLus.

EctecTBenHbIil 0TO00p — Hanpasisomuii Gpaxktop 3Bosonnn. DopmMbl €CTECTBEHHOTO
oTOOpa.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yJbTaT  JBOJMIOIUHU.  [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMoph03bl M HIUO-a AN TAIHH.

Bun u BumooGpazoBanue. Kputepun Buaa. OcHoBHBIE (HOPMBI BUI000OPA30BaAHUS:
reorpagpuueckoe, SKOJIOTUYECKOE.

MakponsBoironus. DopMbl 3BOJIIOLIUM: duneTnyeckas, JIBEPIEHTHAs,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[IpoucxoxneHue OT HeCHelMaIu3upOBaHHBIX TNpenkoB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS paualus.



JlemoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. /lapBun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenb, @. Mromiep, A. H. Ceepros.

Tabmupl u cxeMmbl: «Pa3BuTHEe OpraHMYECKOro Mupa Ha 3emie», «3apoibIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrectBeHHblid 0TOOP», «MHOroo06pasue copTroB pacTeHuil», «MHoroobpasue mopoa
KUBOTHBIX», «[lomymsiuun», «MyTallMOHHAasT U3MEHYUBOCTH», «ApPOMOPGHO3bI»,
«Unuoananramumny, «OO0mas aereHepanusy, «JBuxyiiue cuiibl 3BoJonun», «Kapta-
cxema Mapuipyra nyremectBus Y. Jlapsuna», «bopbba 3a CyllecTBOBaHHEY,
«IIpucnocoOaeHHOCTD OpTraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJOTHYECKOE BUAO0OPAa30BaAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THIAMH OKpPacKH, Habop
IJIOJIOB U CeMsiH, KoyuieKius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUN Y KUBOTHBIXY,
Moziesib «OCHOBHBIE HAIIPABJICHUS IBOJIIOLIUNY, 00bEMHAs MoieNb «CTpOEHHE TOJIOBHOTO
MO3ra MMO3BOHOYHBIX).

buoreorpaguyeckas kapra mupa, Kouiekuus «D@opmMbl COXpaHHOCTH HMCKOIMAEMbIX
)KUBOTHBIX W pacTeHHi», Mojnenb anmumkamnus «llepekpéct Xpomocomy», BIaKHBIC
npenapatel  «Pa3zButme  Hacekomoro», «Pa3BuTHe ISTymkw», MHKpomnpenapar
«JIpo3oduna» (Hopma, MyTari GOpMbI KPBLUILEB U OKPACKH TETIA).

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHHe BHUAOB 1O MOP(POIOTUYECKOMY
KPUTEPHUIOY.

JlabopatopHas pabdota Ne 2. «Onucanue mnpucrnocoOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TIPEACTABICHHUS O 3apOXIACHUM JKU3HM. HayudHble TUIOoTe3bl
BO3HMKHOBEHUS KM3HM Ha 3emiie: a0MOTeHe3 W MaHClepMus. XMMHUYECKas IBOJIFOIMS.
AOUOTeHHBIN CUHTE3 OPTaHMYECKUX BEIIECTB M3 HEOPTaHUUYECKUX. DKCIEPUMEHTAIHHOE
NOJATBEPKICHUE XUMUYECKON 3BoJolMK. HavyanbHble 3Tanbl OMOJOTHYECKON SBOJIOLUU.
['umoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
npoTokyieTKu. [lepBbie KieTku U ux 3Boronus. DopMUpPOBaHNE OCHOBHBIX TPYIIIT KUBBIX
OpraHu3MOB.

Pasutne xu3Hu Ha 3emiie mo 3paMm U nepuomaM. Karapxeil. Apxeickas u
npotepo3oiickas 3pbl. [laneosolickas 3pa u e€ nepuoabl: KeMOPUNCKUM, OpJOBUKCKUH,
CWIIYPUUCKHM, T€BOHCKNN, KAMEHHOYTOJIbHBIN, TTIEPMCKHM.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaeOreHOBbIN, HEOT€HOBbBIM, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KIMMaTra M TEOJIOTMYECKUX mpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTENILHOTO U KUBOTHOTO MHUpa. ApoMOp(o3bl Yy paCTEHUH U KUBOTHBIX.
[TosiBieHMe, paciiBET U BHIMUPAHKUE TPYIII KUBBIX OPraHU3MOB.



Cucrema OpraHM4yeckoro Mupa Kak OTpakeHHe 3BoioUud. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLMS 4YeNOBEeKa. AHTPONOJOTHS Kak Hayka. Pa3BuThe mpencTaBlieHUN O
IIPOUCXOXKJIEHUN 4esoBeka. MeToasl u3ydeHusl aHTpornorenesa. CxoacTBa U pa3iaudus
YeJioBeKa M KUBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHNE YEeIOBEKa.

JBrkymue cuibl ((pakTopsl) aHTpororeHeza. HacnmencTBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOuIeCTBEHHBI 00pa3 >KW3HHW, W3TOTOBICHUE OpPYAUN Tpyaa,
MBIILJICHUE, PEYb.

OCHOBHBIE CTaJMM M BETBU DHBOJIIOIMU YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek
yMenbii, YenoBek mnpsMoxoasuuii, YeloBek HeaHIepTAIbCKUM, YUEIOBEK pa3yMHBIN.
Haxonku umckomaeMbIX OCTAaTKOB, BpPEMs CYILIECTBOBaHMS, OOJACTh pacnpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBIE OOJBLIME pachl: €BpOINECOUAHAS (€Bpa3Hiickas),
HEerpo-aBCTpaJiouAHas (SKBaTOpUaibHAs), MOHIOJOHAHAS (a3MATCKO-aMEpPUKAHCKas).
YepTbl MNPUCHOCOONEHHOCTH TNPEICTABUTENEH YEJTOBEYECKMX pac K  YCIOBHIM
cymectBoBanus. EnuHcTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapsuH.

Tabmunpt u  cxembl: «Bo3nukHoBeHue ConHeuHOW cucteMbl», «Pa3ButHe
OpraHU4eCKOTO MUpay, «PacturenbHas KJIETKa, «KuBOTHast  KJETKa»,
«IIpokapruoTnueckass kinetka», «COBpeMEHHass CHCTEMAa OPraHUYECKOTO MHUPAY,
«CpaBHEHHE aHATOMHYECKHUX YEPT CTPOEHUS YeJIOBEKa U YEJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa INAJECOHTOJIOIMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/peBHenmme smogu», «llpeBHne moam», «llepBele  COBpEMEHHBIE  JIFOAN,
«YemoBevyeckue pacb».

O6opynoBanue: myisoku «lIpoucxokaeHue 4venoBeka» (OIOCThI aBCTpaJoOMUTEKa,
NUTEKAHTPONA, HEaHJepTalblla, KPOMAHBOHIIA), CJIENKU WIM H300paKeHUs KaMEHHBIX
OpyAMii  TEpBOOBITHOTO  4ejloBeka  (KaMHU-YONIephl,  pyOumia,  ckpebia),
reOXpOHOJIOTHYeCcKass Tabnuia, KoJuleKuus «@DOpMbl COXPAaHHOCTH HCKOIMAEMbIX
YKUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

[Ipaktuueckass padora No 1. «M3yueHHe HCKOMAEMBIX OCTATKOB PACTCHUM W
YKUBOTHBIX B KOJIJIEKIIUSX).

DKcKypcus «DBOJIOLKS OPTaHUYECKOT0 MHUpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIN
WJIU KpaeBeAUYeCKUl My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoJIOTHSl KaK Hayka. 3aJaud M pas3/iefibl 3KOJOTMU. METOoNbl 3KOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpeapl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3e€MHO-BO3/YIlIHAs, IIOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.



Okonoruueckue  (aktopel.  Krnaccuduxamuss — skojJorudyeckux  (HaKTOpOB:
abuoTnueckue, OMOTUYECKHUE U aHTPOIMOreHHbIe. J[eficTBHE SKOIOrHUecKuX (PaKTOpoB Ha
OpTaHU3MBI.

AbGuotnyeckue (aKTOpbl: CBET, TeMIepaTypa, BIaXKHOCTb. DOTONEpUOAU3M.
[TpucniocoOnennst OpraHu3MoB K JAEUCTBHUIO aOMOTHYECKUX (akTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢akropbl. Bunmbl OuMoTHYECKHMX B3aMMOJCHCTBUMN: KOHKYpEHIIMS,
XMIHUYECTBO, cuMOno3 u ero ¢opmel. [lapazutusm, Kkoomepanusi, MyTYyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCANIM3M, HEUTpanu3Mm.
3HaueHne OMOTUYECKUX B3aUMOJIEUCTBUM AJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX
co00I11IeCTBaxX.

OKOJIOTUYECKHE XAPAKTEPUCTUKHU MOMyJAlrH. OCHOBHBIE MMOKa3aTeNId NOMYJISLIUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPUPOCT, MUTpauud. J(nHamuka
YUCJIICHHOCTHU MOMYJISLUU U €€ PeryJIsaiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapra «lIpuponnbie 30HBI 3emum», «Cpeabl oOUTaHUA
opranusmoB»,  «@oronepuonusm»,  «llomymanuu»,  «3aKOHOMEPHOCTH  poCTa
YHCIEHHOCTHU NOMYJIALNUU HHPY30pun-Tyhpenbkn», «[lumessie nenm».

JlaGopaTopHblie 1 NIpaKTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 3. «Mopdosioruueckue OCOOEHHOCTH PACTCHHM U3
Pa3HbBIX MECT OOUTAHUY.

JlaGoparopHass pabora Ne 4. «BnusHue cBera Ha pPOCT U Pa3BUTUE UYEPEHKOB

KOJIeycay.
[Ipaktruueckass padora No 2. «lloacu€r MIOTHOCTM MOMYJSLUMNA Pa3HBIX BUIOB
pacTeHui».
Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmectBo  opranu3smMoB — OwuoueHo3. CTpykTypbl OuOIEHO3a: BHUAOBas,

IPOCTPaHCTBEHHasA, Tpoduueckas (nuienas). Buasl-nomuHanTsl. CBsi3u B OMOIIEHO3E.
DkoJoruyeckue cucteMbl (3xkocuctemsl). [lonsTHE 00 HKOCKUCTEME U OUOTEOIIEHO3E.
QOYHKIMOHAJIBHBIE KOMIIOHEHThI SKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, PEAYLICHTHI.
KpyroBoport BeliecTB 1 MOTOK 3HEPTUH B IKOcHcTeMe. Tpoduyeckue (MUILEBbIE) YPOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTeNu 3KOCHCTEMBI: Ouomacca,
OPOAYKIMS. ODKOJOTMYECKHE MUpPAMUAbL: MPOAYKLUHH, UUCICHHOCTH, OHOMAaCCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJISILUs, pazButre. Cykueccus.
[IpupoaHbie PKOCHUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOTO WU
HIMPOKOJUCTBEHHOTO Jieca.
AHTpPONIOTEHHBIE DKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpazue kak (akTop YCTOMUMBOCTH  dKocucTeM. CoxpaHEeHHE
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.



Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa Ouocdepsi.
XKusoe BemectBo u ero ¢ynkuun. OcoOenHoctu Ouocepsl Kak TIOOATBHON
AKOCUCTEMBI. /[nHaMHuueckoe paBHOBECHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BeniecTB 1 OMOT€OXUMHUYECKHE ITUKIIBI 3JIEMEHTOB (yTiiepo/ia, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouocepe 3emun. AHTpONOreHHbIE H3MEHEHUsT B Ouocdepe.
['o6anbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue NMpupobl U yenoBeuecTBa. CoxpaHeHue OMOpPa3HOOOpa3us Kak
OCHOBa ycToiuuBocTH OHOchepbl. OCHOBA PAIMOHAIILHOIO YIMPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJOCTHKeHUsT OMOJIOTUU U OXpaHa MPUPOIbI.

JlemoHncTpanum:

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

Tabmuubr u cxembl: «lIumessie nenu», «bHOLIEHO3: cOCTaB MU CTPYKTypaw,
«IIpupoansie coodiecTBay, «llenu nutanus», «dKojaorunueckas nupamuaay, «buocdepa
U YEJIOBEK», «DKOCHCTEMA HMIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOIO JIECA»,
«buoneno3 BomoéMa», «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIECWCTBHS Ha
npupoay», « BaxkHelrie HICTOUHUKH 3arps3HEHUs BO3/lyXa U TPYHTOBBIX Bo/», «IlouBa —
BaXKHeIas coctapistomas ouocheps», «DakTopsl Jerpagauuu nousy», «l[lapHuKoBbIH
abdexT», «DakTophl PAAMOAKTHUBHOTO 3arpsi3HEHHs Ouocdepsl», «OOmas CcTpykTypa
ouochepr», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN dKpaH OHOCPepb»,
«Kpyrosopot yriiepoaa B ouocdepe», «KpyroBopot a3ora B Ipupoae».

O6opynoBanue: Mojenb-anIuiKanus  «TuUnuuHble  OHMOLIEHO3b», repOapHii
«PacturenpHble cooOuiecTBay, KoJuleKIMM «buoneHo3», «Bpeaurtenn BakHEWIINX
CEJIbCKOXO3SMCTBEHHBIX KYJbTYp», TepOapuu U KOJUIEKIMU PACTEHUH U KUBOTHBIX,
OpUHAAJIeKAIIME K Pa3HbIM SKOJOTMYECKUM TIpynnaM ofHoro Buiaa, KpacHas kHura
Poccuiickoit @eaepannu, N300pakeHUsI OXPAHSIEMBIX BUJIOB PACTEHHUI U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IMTPOI'PAMMBEBI 110 BUOJIOTI' M
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaoTcs TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
oOyyarolmuMMucss  OporpaMM  cpeiHero  obmiero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YIbTATOB OCBOEHUsA Tnpeamera «buonorus»
BBIICJICHBI  CIICYIONIME COCTAaBJSIONINE: OCO3HAaHUE OOYy4YaloIMMUCS POCCUICKOMN
IPAXKIAHCKON HMJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTA M
CaMOOTIPEJICICHUIO, HAJIMYUE MOTUBALMM K OOYYEHHUIO OMOJIOTHH, IIeJIEHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUIN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATAUIINI pa3BUTHUsI OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTD
00yYaroImMXcsi PyKOBOJICTBOBATHCSI B CBOEH JIESITEIBHOCTH I1IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMM, TPUCYIIUMH CHUCTEME OMOJOTMYECKOTO OOpa3oBaHUs, HaJIUYHE
HKOJIOTUYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh 1€ U CTPOUTH >KU3HCHHBIC
TIJIAHBL.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS mpeaMera «buosiorus» HOCTUTalTCS B
€MHCTBE YUeOHOU M BOCTIUTATEIBLHON JEATEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKUMU  COUUOKYJIBTYPHBIMH, HCTOPUUYECKUMH U JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIECTBE TMpaBUJIaMU M HOPMaMu TIOBEACHUS W
CIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOBOCIIUTAHUS M CaMOPA3BUTHSA, PA3BUTHS
BHYTPEHHEW TO3ULIHMH JIMYHOCTH, MAaTPUOTU3MA, YBAKEHUSI K 3aKOHY W IMPaBOMOPSIKY,
YEJIOBEKY TPY/Ia U CTapileMy OKOJICHUIO, B3AUMHOTO YBaKECHHsI, OEPEKHOTO OTHOIICHUS
K KYyJbTYPHOMY HACJHEOUIO W TPAAWLMUSAM MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoit
denepanyu, IPUPOJIE U OKPYKAIOIIEN CPEE.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHOro mnpeamera «buosiorus» MOKHBI
OTpakaTh  TOTOBHOCTb U  CIOCOOHOCTh  OOydYarolmMXcsi  PYKOBOJCTBOBATHCA
cOpMUpPOBAHHOW  BHYTpPEHHEH  MO3UIMENH  JUYHOCTH, CHUCTEMOW  II€HHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOro OOIIECTBa, PACIHIMPEHHE >KU3HEHHOTO ONbITa M  OMbITA
JESITEILHOCTH B TIPOLECCE peATU3alMi  OCHOBHBIX HANPaBJICHUH BOCHHUTATEIbHOU
NEATEeIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3ZUIIMM OOYYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX MPaB M OOS3aHHOCTEH, YBa)KEHHUE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOH TBOPYECKOU JEATEIHLHOCTH TPHU CO3MAHUHM YICOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX M TMO3HABATEIBHBIX 3a7a4, BBHIMTOTHCHUH OMOIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENESATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YyMEHUE YYUTHIBATH B CBOUX JEHUCTBUAX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOACH C pa3HbIMU YOEKIEHUSMU, KYJIbTYpPHBIMU LIEHHOCTSIMU H
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJHEHUS YYEOHBIX,
MTO3HABATEIIbHBIX M UCCIEHOBATEIbCKUX 3a/1ay, YBAXKUTEIBHOTO OTHOLICHUS K MHEHUIO
ONIMOHEHTOB MPU 0OCYKJIECHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOWU W BOJOHTEPCKOU JESATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCHUHCKOW TPAKJAHCKON WJICHTUYHOCTH, NATPUOTHU3MA,
YBAXKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoM, ropaoctu 3a
CBOM KpaHl, CBOW PoauHy, CBOM S3BIK M KYyJbTYpPYy, IMPOUIJIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

LICHHOCTHOE OTHOILICHWE K NPUPOAHOMY HACIECAUIO M IAMSITHHUKAM IIPUPOIBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJICEHHWE W PAa3BUTHE
OMOJOTHY, TIOHUMAHUS 3HAY€HUs OWOJIOTMM B TMO3HAHUM 3aKOHOB NPHUPOJBI, B KU3HU
YeJIoBeKa M COBPEMEHHOT'0 00I11eCTBa;

ujeiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHHMIO H 3ammre (OrTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh  OIIGHMBATh CHUTyallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAITBLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 NPUHATUS LEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUU C TPATULIHUSIMU
HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs OJCTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMMOHUMAHUE YMOLIMOHAJIBHOTO BO3JCUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HbIX BHIaX UCKYCCTBA, CTPEMIICHUE TIPOSIBIISATH
Ka4yeCTBa TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnUTAHMS, (OPMHUPOBAHMS KYJbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0J1ArONOJIYYns:



MOHMMAaHUE W peanm3alus 3JA0pOBOro M Oe3omacHoro oOpasa XKHM3HU (3I0pOBOE
MUTaHUE, COONIOJICHNE TUTUECHUYECKUX MPAaBWI M HOPM, COaTaHCHPOBAHHBIA PEKHUM
3aHSITHHN W OTIbIXA, PETYJIApHAs PU3NUeCcKasi aKkTHBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY W IICHXUYECKOMY 37]0POBBIO;

NOHMMAaHUE LIEHHOCTU MPaBWJ MHJWBHUAYAJIBHOTO M KOJJIEKTUBHOTO 0OE€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIMNX 310POBBIO U KU3HHU JIFOAEH;

OCO3HAHHWE TOCIEACTBUA W HENPUATUS BPEIHBIX MPUBbIYEK (YNOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOW JIESITEJIBHOCTH TEXHOJOTMYECKOW U  COIMAIBHOMN
HaIpaBJIICHHOCTH, CHOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJTHSTh TaKyIO JAEATEIbHOCTD;

WHTEpeC K pas3nuyHbiM chepam npodeccuoHaIbHON JeATENbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOP Oyayie mpodeccur U peaiu30BbIBATH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BAHMIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) 3K0JI0TU4e€CKOTr0 BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJOTHYECKOW  KYJIbTYphl:  NPUOOPETEHHE  OIbITa
IJJAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCJIEACTBUN I OKPYKAIOLIEH
cpesl;

OCO3HAHHUE II100AILHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIEM U MyTel UX PEIICHHUS;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble MPU U3YYEHUH OHOJIOTMHM 3HAHMS U
YMEHHUSI TIPU PEIICHUU MPOoOJIeM, CBSI3aHHBIX C PalMOHAJIBLHBIM MPUPOAOTOIHE30BAHUEM
(coOmroieHue paBUIl MOBEACHUS B IPUPO/IC, HAMIPABICHHBIX HA COXPAHEHUE PABHOBECHS
B DKOCHCTEMAX, OXpaHy BUI0B, SKOCUCTEM, OHochephl);

AKTHBHOE HENPUATHE JCUCTBUH, MPUHOCIIIMX BPEI OKPYXAKOUIEH ITPUPOTHOU
cpene, yMEHHE TPOTHO3MPOBATH HEOJIArOMPHUATHBIE OSKOJOTUYECKUE TMOCIEICTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOIO KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUYECKOU KyIbTYphI, OIbITa
JEATEIIbBHOCTH JKOJIOTUYECKON HAIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B
IT03HABATEIbHOW, KOMMYHUKAaTUBHOW M COLMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOHN AEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKU M OOIIECTBEHHOW MpPaKTUKH, OCHOBAaHHOTO Ha JaHAJIOre KYJIBTYD,
CITIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYILTYPHOM MUDPE;



COBEPILIEHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOM KYJIbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMU U IO3HAHUS MUPA;

MOHMMaHUE CHEIU(PUKN OHOJIOTHH KaK HayKH, 0CO3HaHUs €€ poiu B GOPMUPOBAHUU
PAalMOHAIIBHOTO HAYYHOT'O MBILUIEHUS, CO3/JaHUM LEJIOCTHOTO MPEACTaBIEHUS 00
OKpY’)KaloIlleM MHpe KaK O €IMHCTBE IPHUPOJbI, YeJIOBEKa M OOUIecTBa, B IO3HAHUU
IOPUPOJHBIX 3aKOHOMEPHOCTEH U PpEUICHUM MPOOJIEM COXPaHEHUs MPUPOIHOrO
paBHOBECHS],

yOeXkAEHHOCTh B 3HAYUMOCTU OWOJOTMM JJII COBPEMEHHOW IMBWIIM3ALIMU:
o0OecrieyeHUss HOBOTO YPOBHSA pa3BUTHS MEAMIMHBI, CO3/aHHE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pELIATh PECYPCHBIE NPOOJIEMBbI Pa3BUTHS YEJIOBEUECTBA,
NOMCKa IMyTeHd BBIXOAA M3 TJ00ANBHBIX 3KOJIOTMYECKUMX NpoOIeM U 00ecredeHHs
nepexofa K YCTOWYMBOMY PAa3BUTHIO, PALMOHAIILHOMY HCIIOJIB30BAHUIO TPHPOIHBIX
pecypcoB U (h)OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OHMOJOTMYECKHUX 3HAHWI B LIEJAX IMOBBIIICHHS
0o01Ie KyJbTypbl, €CTECTBEHHO-Hay4YHOH TpPaMOTHOCTH, KaK COCTAaBHOW YacTH
(YyHKIHMOHATIBHOM TPAMOTHOCTH OOy4Yaromuxcs, popMupyeMoi Ipu U3y4eHUr OUOJIOTHH;

NOHMMAaHUE CYIIHOCTU METO/0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCITI0JIb30BAaTh IMOJy4YaeMble 3HAHUS JJIs aHAIU3a U OOBSCHEHUS SIBICHUN
OKpY>KaIoIIero MUpa U MPOUCXOAAIIUX B HEM U3MEHEHUH, YMEHUE e1aTh 000CHOBAaHHbBIE
3aKJIIOUYEHUs] HAa OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAaHHBIX C LEIbIO MOITYyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HUCIIOJIB30BATh OMOJIOTMUECKUE 3HAHUS JUIS PEIICHUs
po6JieM B PEATIbHBIX )KU3HEHHBIX CUTYaLIUAX;

OCO3HaHWE IIEHHOCTM HAyYHOM JESTEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO AESTENBbHOCTh MHIMBU1YaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTB K HEMPEPHIBHOMY 00pPa30BaHUIO U caMOOOPA30BAHMIO, K
AKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUM MO OMOJOTMU B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHS y4deOHOro mpeameTra «buomorus
BKJIFOYAIOT:  3HAYUMbIe Ui (OPMUPOBAHUS  MHPOBO33PCHHS  OOYYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE  (MEXIIPEAMETHBIC) OOIIeHAyYHbIE TOHSATHS, OTpaXKarolIue
IIEJIOCTHOCTh HAYYHOUM KapTHHBI MUpPa U CIEeNU(PUKY METOJOB MO3HAHUS, UCTIOIb3YEMbIX
B ©CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SBIICEHUE, MPOIIECC, CUCTEMa, HAyYHBIN
dbakT, TNpUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBaHMUE,
HaOJIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE, PETYISTUBHBIC), o0ecIeunBaroIne
dbopmupoBaHre  (DYHKIIMOHAIBHOH TPaMOTHOCTHM W COIMAIBHOM  KOMITCTCHIIMH
o0yyarommxcs, CIIOCOOHOCTH 00yJarommuxcs UCII0JIh30BaTh OCBOCHHBIE



MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHMS W YHUBEpPCAJIbHbIE y4eOHbIE
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

MeTtanpeaMeTHbIe  pe3yibTaThl  OCBOCHHUS MPOTPaMMbl  CPEIHEro  OOIIero
00pa30BaHMs TOJKHBI OTPAXKATh:

OgBy1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaJIU3UpOBaTh MPoOJIEMy, pacCcMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM NMPUEMBI JIOTMUECKOTO MBIIJICHUS (aHAIN3a,
CUHTE3a, CPaBHEHMS, KJIaCCU(PUKALUU, 0000IIEHNUs), PACKPbIBATh CMBICI OMOJIOTUYECKUX
NOHATUN (BBLACIATh MX XapaKTepHblE NPU3HAKH, YCTAHABIMBATH CBSI3U C JAPYTHMH
MOHSTUSIMU );

ONPENENATh LENIN ACSITEIbHOCTH, 33J]aBas NMapaMeTpbl U KPUTEPUU UX TOCTHXKECHHS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIIbHOCTHU C MOCTABIEHHBIMU LENSIMHU;

UCITIOJIb30BaTh OMOJIOTMYECKUE MOHATUA JJIs1 OOBSICHEHUS (PAKTOB U ABJICHHUN KUBOM
IPUPOABL;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IO AHAJOTHUM),
BBIBIIAITH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMST B  PAaCCMaTPUBAEMBIX  SIBJICHUSX,
(opMyJIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MOJEIBHBIE CPEACTBA I MNPEIACTABICHUS CYLIECTBEHHBIX
CBS3€M U OTHOLIEHMH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOTO pO/ia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIUOHHBIX UCTOYHHUKAX;

pa3zpabarbiBaTh IJJaH pEIICHUs NpoOJeMbl C Y4E€TOM aHalu3a HMMEIOIIMXCS
MaTepHabHbIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLEHUBATH COOTBETCTBUE pPE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU TIOCIEACTBUN AESATENbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH padOTy B YCJIOBHUSX PEAJbHOrO, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PELICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJa/IeTh HaBbIKAMU Y4E€OHO-MCCIIEI0BATENbCKOW M TMPOEKTHOW J1€ATEIbHOCTH,
HaBbIKAMU pa3peleHus: mpoosieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
IIOMCKY METOJOB PEIICHUS IMPAKTHYECKUX 3a]a4, MPUMEHEHUIO Pa3jJu4HbIX METOOB
NIO3HAHWUS;

UCITOJIB30BaTh PA3JIMYHBIE BUIBI AESATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTaluy, TPeoOpa30BaHUIO0 U MPUMEHEHUIO B YYEOHBIX CUTYallUsiX, B TOM YHUCIIE
IIPU CO3/1aHUM YYEOHBIX U COLMATBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIH THUI MBIIUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHbIE 3a/1a4l B 00pa30BaTEIbHON NeATEIbHOCTH
Y )KU3HEHHBIX CUTYaIUsX;



BBISIBIISITh IIPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJIU3UpOBaTh 3a/1a4y, BbIABUTAThH
TUNOTe3y €€ pelleHus], HaXOIUTh ApryMEHTHI JUIsl 10Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MAPAMETPhl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBAaTh IOJYYECHHBIE B XOJA€ PELICHUS 3aJaud pe3yibTaTbl, KPUTUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LI€JICHANPABICHHBIN IMOUCK IEPEHOCA CPEJICTB U CIIOCOOOB IEUCTBUSA
B IPO()ECCUOHATIBHYIO CPELY;

YMETh MEPEHOCUTHh 3HAHUS B I[I03HABATEIbHYIO M NPAKTHUYECKYIO 00JIacTU
KU3HEIEITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE MJIEU, NIPEJIaraTb OPUTMHAIbHBIE TOAXOAbl U PELICHUS, CTABUTh
poOIEMBI U 3a/1a4H, TOMyCKAIOIINE aJlbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HMHPOpManuu (TEKCTE Yy4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOU JTUTEPATYype, OUOJIOTHYECKUX CIIOBAPSAX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHaMM3UpOBaTh HHPOPMALIMIO PA3TUYHBIX
BUJOB U (OpM TpEACTaBICHUS, KPUTUYECKU OLEHUBaTh €€ JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;

(bopMyIMpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJbI PU MOUCKE U OTOOpE
Ouonoruueckoi HHPpopMaIu, HeoOX0IMMOM JIsl BHIOJHEHUS YUEOHBIX 3a/1a4;

npuoOperaTh  ONBIT  HUCIOJIB30BaHHA  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTHH, COBEPUICHCTBOBATh KYJBTYPY AKTUBHOIO MCIOJB30BaHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOUPATh ONTUMAIbHYIO (DOPMY MPEACTABICHUS OMOJIOTHYECKOM
uH(popmaiuu (cxeMsbl, rpaduKH, T1arpaMmbl, TaOJIULbI, PUCYHKU U JPYTOE€);

MCIIOJIb30BaTh HAyUHBIN SI3bIK B KQUECTBE CPEACTBA MpHU padoTe ¢ OMOJOTHYECKOMN
uH(popMalmen: TPUMEHATh XUMHUYECKHE, (U3MYECKHE M MaTeMaTHYEeCKUE 3HAKU U
CHUMBOJIBI, (hOpMYJibl, a00OpeBUATYPY, HOMEHKIIATYPY, UCIIOIB30BaTh U MPEOOPA30BLIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJa/IeTh HaBBIKAMU pACHO3HABaHUS U 3allUThl MHQOpMaMH, WUHPOPMALMOHHON
0€30I1aCHOCTH JIUYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:

1) o6menmue:

OCYILIECTBISITh KOMMYHHUKALlUM BO BceX c(epax *KU3HU, aKTHUBHO Y4acTBOBAaTh B
JMaJIoTe WA AUCKYCCHUU TIO CYIIECTBY 00CyKJIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJI€HUS OTHOCHTEJIBHO BBIIIOJIHEHMS MpeajiaraeMoi 3ajauu, YYUThIBATh
MHTEPECHI U COTJTACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB JMAJIOTA WU AUCKYCCHUH);

pacno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOILEHNUS, TOHUMATh 3HAYEHUE COITMATBHBIX
3HaKOB, NPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyallMil, YMETh CMSr4aTh
KOH(JIUKTBI U BECTU NIEPETOBOPBHI;



BJIQIETh PA3MUYHBIMU CHOCOOAMHM OOIIEHHS ¢ B3aUMOJACWUCTBHSA, TOHUMATh
HaAMEpPEHUs APYTUX JIOJEH, MPOSBIATh YBAXXKUTEIHLHOE OTHOIICHHE K COOECEAHHKY U B
KOPPEKTHOM opme PopMyTupOBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUAYaIbHON pabOThI
IpU pelIeHUd OMOJOTUYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS
IpynmnoBbIX (POPM B3aUMOJICHCTBUS NP pellICHUN yueOHOH 3a1auu;

BBIOMPATh TEMATUKY U METOJ/Ibl COBMECTHBIX JIEUCTBUM C YUETOM OOILIUX MHTEPECOB
Y BO3MOKHOCTEM KaKJI0TO YI€HA KOJUIEKTHUBA;

IIPUHUAMATh LEJIA COBMECTHOU NIESTEIBHOCTH, OPTAHU30BbIBATh U KOOPJIWHHUPOBATH
JIEUCTBHUS MO €€ TOCTHKEHUIO: COCTABIIATH IJIaH ACUCTBUN, PACTIPEAECIATH POJIM C YUETOM
MHEHHUI yYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHMKAa KOMAaHIbl B OOIIMN
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

Ipe/iaraTtb  HOBBIE  IPOEKTHI, OLICHWBATHL HMAEHM C I[O3ULIUU  HOBH3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYyalUsiX,
IPOSIBIISATE TBOPUYECTBO U BOOOPaAKEHHE, ObITH MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHHUS MPOOJEM M MX pELICHUsS B
KU3HEHHBIX U YUYEOHBIX CUTYaLUSIX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUW LIEJIEBBIE U CMBICIOBbIE YCTAHOBKH B
CBOUX JEHCTBHUAX M MOCTYINKAxX IO OTHOLICHUIO K KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYLIECTBIIAATh ~ ITO3HABATENIbHYIO  JEATEIBHOCTb, BBISBIATH
npoOJjieMbl, CTaBUTh W (POpMYIUpPOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATEIILHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEUICHHs] MPOOJIEMbl C YYETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUMH;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
peleHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO M TPOSABICHHUIO IMIMPOKON SPYAUIIMU B Pa3HbIX
00JIacTsAX 3HAHUM, TIOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBI M KYJIBTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JIESTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;

BJIa/IeTh HABBIKAMHU TO3HABATEIBHOM PEQPIIEKCHMH KaK OCO3HAHHUS COBEpIIAEMbIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YNBTATOB WU OCHOBAHUW, UCIOJIb30BATH
npu€MbI peIEKCUU IS OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPHU aHAIU3€E PE3yIbTaTOB JESITEIBHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3E PE3YNIbTAaTOB IEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs1 mporpammbl COO mno OGuosiornu Ha 0a30BOM
YPOBHE BKJIIOUAIOT chenuduyeckue s ydyeOHoro npeamera «buonorus» HaydHble
3HAHMSI, YMEHHUS U CIOCOOBI JEHCTBUI 1O OCBOCHUIO, HHTEPIIPETALIMU U MPEOOPA30BAHUIO
3HaHUM, BUJIBI JEATEIBHOCTU IO MOJYYCHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUU B
pa3IMYHBIX YYE€OHBIX CHUTyallUsIX, a TaKXE€ B PEATbHBIX KU3HEHHBIX CHUTYaIlUsX,
CBA3aHHBIX ¢ Ouonorued. B mporpamme npeaMeTHble pe3yibTaThl MPEACTABICHBI IO
rojiaM oOy4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO Tipenmera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpa W HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTUE OMOJOTUH, (DYHKIIMOHAILHON TPaMOTHOCTH Y€JIOBEKA JIJISl PEILICHHUS
YKU3HEHHBIX 3a]1a4;

YMEHHUE PacCKpbIBaTh COJEpKaHUE OMOJOTMYECKUX TEPMHUHOB WM TOHSATHM: >KU3Hb,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB U MpEBpalleHUEe dHEPTyr), TOMEOCTas
(camoperynsiuus), YpOBHEBas OpraHM3alusi >KUBbIX CHUCTEM, CaMOBOCIPOW3BEACHHUE
(penpoayKIius), HaCJIeICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHUE  HU3JaraTb  OWOJIOTHYECKHWE  Teopud  (KJIETOYHas, XPOMOCOMHas,
MyTaIMOHHAs, IIEHTpaJbHasl JOTMa MOJICKYJISpHOUN Owmosnorun), 3akonsl (I'. Menaens, T.
Moprana, H. . BaBunoBa) u ydenusi (0 LEHTpaX MHOTOOOpa3usi M MPOUCXOXKICHHUS
KyJabTypHbIX pacteHuid H. V. BaBuioBa), onpeaensTh rpaHullbl UX NMPUMEHUMOCTU K
YKUBBIM CUCTEMAM,;

yMEHUE BIIAJIETh METOJAaMU HAy4YHOTO TO3HAHUS B OHOJIOTMH: HAOJNIOJCHHWE U
ONUCAaHUE IKUBBIX CHUCTEM, IIPOIIECCOB W SBJICHUM, OpraHu3alus U TPOBEJCHUE
OMOJIOTMYECKOTO OSKCIIEPUMEHTA, BBIJIBIDKEHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCHMOCTU
MEXJy HCCIEIyeMbIMH  BEJIMYMHAMU, OOBSCHEHUE TMOJIYyYECHHBIX pe3yJbTaToB,



WCITOJIb30BAaHHBIX HAYYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHE JENaTh BHIBOJABI HA
OCHOBaHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPHU3HAKA BHUPYCOB, KIETOK MPOKApUOT U
9YKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BEIIECTB M NPEBpAILCHUS PHEPTUU B KIEeTKe, (OTOCHHTE3a, IIACTHUECKOTO0 U
DPHEPreTUYecKoro oOMeHa, XEeMOCHUHTE3a, MHUTO3a, Meio3a, OIUIOJAOTBOPEHHUS,
Pa3MHOXKEHU S, MHIUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

YyMEHUE TPUMEHATHh TOJIyYCHHbIC 3HAHUSA i1 OOBSCHEHUS OHUOJOTHYECKUX
MPOLIECCOB U SIBJIICHUM, JIJISl IPUHATUS MPAKTUUYECKUX PEIICHUN B TOBCEHEBHOMN KU3HHU C
el obecredeHnsi 0€30MacHOCTH CBOETO 370POBBS U 3I0POBbSI OKPY>KAIOIIMX JIOJIEH,
COONIOACHUSI HOPM TPaMOTHOTO TIOBEIECHUS B OKpYXKAlolIed MPHUPOAHON cpene,
MOHMMaHHWE HEOOXOTUMOCTH HCIIOJIb30BAHUS JTOCTHXKEHUH COBPEMEHHON OHMOJOTHH H
OMOTEXHOJIOTHIA IS PAIlHOHATBHOTO TPUPOIOTIOIB30BaAHUS;

YMEHHE peliaTh JJIEMEHTapHbIE TeHETUYECKHE 3aJadll Ha MOHO- U JUTHOPUIHOE
CKpEIIMBaHMWEe, CIEIIEHHOE HAacIeI0BaHUE, COCTaBISATh CXEMBl MOHOTHOPHIHOTO
CKpEIIMBAHUSA JUTS TIPEeICKa3aHus HAaCIeA0BaHUS MPU3HAKOB y OPTaHNU3MOB,;

YMEHHE BBIMOIHITH JJA0OpAaTOPHBIE M MPAKTHUYECKHUE padOThI, COONIONATh MpaBuia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKH  OLEHWBATh W  HWHTEPIPETUPOBATH  HUHQPOPMAIUIO
OMOJIOTUYECKOTO COJACPIKaHUs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHMS M3 Pa3TUYHBIX
HMCTOYHUKOB (CpeAcTBa MaccoBOW WH(GOPMAIMKM, HAYYHO-TIOMYJSIPHBIE MaTepUabl),
OTUYECKUE  AaCMEeKThl COBPEMEHHBIX  HCCIICIOBAaHUW B  OHOJIOTHMH, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaThb COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
Oounonornueckyro MHOOpPMAIMIO M3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO HCIOJIB30BaTh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OUOJIOTHH B CHCTEME Hay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOWU KapTHUHBI
MUpa M HAYyYHOTO MHPOBO33PEHHS, O BKIJAJE POCCUUCKUX W 3apyOEKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTUE OMOJOTUH, (DYHKIIMOHAILHON TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHMUS
YKU3HEHHBIX 337124,

YMEHHUE pPaCKpBIBaTh COJAEp)KaHWE OWOJIOTMYECKUX TEPMHHOB M TIOHSTHM: BU]I,
NOMyYJSAKsA, TEeHO(MOH, DHBOJIONMS, JBIKYyIIHE CUIbl  ((pakTopbl) IBOIIOINUH,
MPUCTIOCOOJICHHOCTh ~ OPTaHWU3MOB,  BHJI000pa30BaHME, JKOJOTHYECKHE  (DaKTOpHI,
IKOCHCTEMa, TMPOIYICHTHI, KOHCYMEHTBI, PEIyICHTHI, IENH MUTaHUs, IKOJIOTHUYECKas
nupamujia, buoreoieHo3, onocdepa;

yMEHHE H3JaraTh Ouonormueckue teopuu (dBomtonmonHas teopus Y. JlapBuHa,
CUHTETHUYECKass TEOpHUs OHBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOMABIIIEBOTO
cxoactea K. M. bapa, uepegoBanus IIaBHbIX HampaBiI€HU W myTed sBosrouuu A. H.



CeBeprioBa, yuenusi o Owmochepe B. W. Bepramckoro), ompenensrb TpaHUIBI HUX
MPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJAMU HAay4YHOrO IIO3HAHUS B OHMOJIOTMH: HAOIOJECHHUE H
OMMCaHWE >KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUW, OpraHW3alUsi U MPOBEACHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIJIBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXIY HUCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHHE TIOJYUYEHHBIX  Pe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpUM U 3aKOHOB, YMEHHUE JeliaTb BBIBOJBI Ha
OCHOBaHHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEISATh CYIECTBEHHbIC NMPU3HAKU CTPOCHHS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIHUN, MPOAYIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTeOIICHO30B H
IKOCHCTEM, OCOOEHHOCTH MPOIIECCOB: HACJIEACTBEHHOW H3MEHUYMBOCTH, €CTECTBEHHOTO
0TOOpa, BUI000pa30BaHUsl, IPUCIOCOOJIEHHOCTH OPTaHU3MOB, JIEUCTBUS 3KOJIOTHUECKUX
(dakTOpoB Ha OpPraHW3MBI, TEPEHOCAa BEHIECTB W IOTOKAa SHEPTUM B HSKOCHUCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHH B KOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TPUMEHATh T[IOJyYCHHbIE 3HAaHUS JUIsI OOBSICHEHHS OHOJIOTMYECKUX
MIPOIIECCOB | SIBJICHUH, VISl IPUHATHUS MPAKTHYECKUX PEIICHUN B TIOBCEIHEBHOM KU3HHU C
LEeNbl0 0OecrneueHus: Oe30MaCHOCTH CBOETO 3/I0POBbsl U 3JI0POBbSl OKPYKAIOIIMX JIFOAEH,
COONIOACHHUST HOPM TIPaMOTHOIO TIOBEIEHUS B OKpYyXarolled MpUpPOIHON cpene,
MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTHXKEHUNH COBPEMEHHOW OUOIOTHU ISt
PalMOHAIBHOTO MPUPOJIOTIOIE30BAHMUS;

YMEHUE peIlaTh 3JJIEMEHTApHbIE OHOJIOTMYECKUE 3a7aud, COCTABJISITH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dSKOCUCTEMaX (1IeMH MUTaHUS);

YMEHHE BBIMOJIHSITH JIA0OPATOPHBIC M MPAKTHUECKHUE padOThI, COONIONATh MpaBHiia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YyMEHUE  KPUTHYECKH  OIEHWBATh W  HWHTEPNPETUPOBATH  HMH(POPMAIIUIO
OMOJIOTHYECKOTO COJIEp’KaHusl, BKIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MAaccoBOW HMH(GOpMAIMK, HAYYHO-TIONYJSPHBIE MAaTepuabl),
paccmatpuBath TI00aIbHBIE HKOJIOTUYECKHE TPOOIEMBbI COBPEMEHHOCTH, (POPMHpPOBATH
10 OTHOUIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBbIC MHUCHMEHHBIE W YCTHBIE COOOIIECHHS, 0000IIas
OMONOTHYECKYI0 MH(POPMAIMIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCMOJIb30BATh
MOHSATUIHBIN armapaTt OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
w/n HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Beero KOﬁHTpOJIbeIe HpﬁaKTI/I‘IECKI/Ie 06pazoBaTebHbIE
padoThbI padoThbI pecypesl
bubmuorexa [JOK
! brosorust kax Hayka 2 ! https://m.edso00.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3aLus 1 bubmnorexa LIOK
https://m.edso00.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 bubmorexa LIOK
https://m.edso00.ru/7f41c292
bubmuorexa [JOK
4 PKHSHEACATSIEHOCTS KIICTKH 6 https://m.edso00.ru/7f41c292
5 PasMHOXeHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 bubnnoreka [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M M3MEHYMBOCTH OPTaHU3MOB 8 bubmorexa LIOK
https://m.eds00.ru/7f41c292
bu6nmoreka [JOK
7 Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 4 1 https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 1



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 KITIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
(uudposbie)
Ne n/mm HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero Ko;npo.m,nme HpﬁaKTl/l‘lCCKl/le 0BPA30BATEILHBIC
padoThbI padoThbI pecypesI
bu6nunoreka LIOK
! IBOTIOUKOHHA OHOTOTHS ; 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
2 Bo3HUKHOBEHME U pa3BUTHUE )KU3HU HA 3eMiIe 9 1 1 https://m.edsoo.ru/TfAlcc74
3 Opranu3Msbl U OKpyXxarolas cpeaa 5 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo01miecTBa ¥ 3KOJIOTHUYECKHUE CHCTEMBI 11 1 https://m.eds00.ru/7fA1ccT4
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
wn Tema ypoxa Beero KOﬁHTpOJ‘IbHHe HpﬁaKT“"eCK“e o0pasoBaTe/bHbIe
padoThbI padoThbI pecypesi
bubmuoreka [{OK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 [TpakTiueckas pabota Ne 1 «Mcnonap3oBaHue 1 1 bubmmoreka [JOK
Pa3JIMYHBIX METOAOB IIPU U3yYEHUHU https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buosiornyeckue cucremsl, MPOUECCH U UX 1 bubmuoreka [IOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XUMHUYECKUN COCTaB KIIeTKU. Boma 1 bubmmoteka IIOK
MUHEpAJIbHBIE COJIH https://m.eds0o.ru/863e674e

bu6nmorexa LIOK

5 benku. CoctaB u cTpoeHue OeIKoB 1 hitps://m.eds0o.ru/863e6b72
®epMeHTHl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopnas padora Ne 1

6 «I/I3yquI/IeIz<aTaJ1HTI/II:1eCI£)I?I aKpTI/IBHOCTI/I 1 bubmorexa LOK

https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJiasbl)»

but6mmorexa [IOK

! YTIEBOIBL. Jiumue! 1 https://m.eds00.ru/863e6870

but6mmorexa [IOK

8 Hyxennossie kucnots. AT® 1 https://m.eds00.ru/863e6d5c

9 Wcropust 1 METOIbI M3yUEHUS KIIETKH. 1 bubnunorexa LIOK
Kiierounas Teopus https://m.edsoo.ru/863e6e88

10 Knertka kak 1eocTHas ’uBasi CUCTEMa 1



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

CTpoeHue 2yKapuoOTHYECKOMN KIIETKHU.
JlaboparopHuas pabota Ne 2 «M3yueHue

bub6nmoreka [IOK

11 CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX, https://m.eds00.ru/863e6ff0
rpuOOB 1 OAKTEPHid MO MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE»
bu6nmoreka [IOK
12 ObmeH BemIeCTs MK META00H3M https://m.eds00.ru/863e766¢
bubmuoreka [{OK
13 PorocuiTes. XemocuHTes https://m.eds00.ru/863e7c98
. bubnuoreka [{OK
14 Ouepreriucckuii 0GmeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
M . JIab 6ota Ne 3
15 «I—;I;(;)J;%IOLI:H;EEI;;EE;I;I 15 ?(n(f):ziax KOHYHKA Bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
16 buocunres 6enka. Peakuus MaTpuyHOTO bubnnoreka [JOK
CUHTE3a https://m.eds00.ru/863e796e
bubmmoteka IIOK
17 Tpancismms — Onocuntes benka https://m.edso00.ru/863e796e
bubmmoteka IIOK
18 Hexknerounsle (hopMbl )KM3HH — BUPYChI https://m.eds00.ru/863e7540
but6mmoreka [IOK
19 @®opMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnunorexa LIOK
20 Metios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonorBopenue. Jlaboparopuast pabota No bubnmnoreka [JOK
4 «I3y4yeHue CTpOEHUs MOJOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
bubnunoreka LIOK
22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB

https://m.eds00.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubmmoreka [JOK
N3MEHUMBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnmnoreka HOK
MoHOoruOpuaHOE CKpEITMBaHKE https://m.eds00.ru/863e8878
JuruOpunHoe ckpeniuBaHue. 3aKoH bubnmnoreka HOK

25 }

HE3aBHCUMOI'0 HAaCJIeJI0BaHUs MPU3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOE HAcJIeI0BaHKE MPU3HAKOB.
BIET oora Ne 5«11

o | LaSpua ptors 3 sy Bumorea 110K
pesy. pui https://m.edso0.ru/863e8c60
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKPOTIpEIapaTax»

97 I'enetuka nona. HacnenoBanue npu3Hakos, bubnnorexa [JOK
CLIEIUICHHEBIX C I0JIOM https://m.edso00.ru/863e8c60
N3menuuBocts. HenacnencrBenHas
M3MEHYNBOCTE. JlabopaTopHast padora Ne 6.

28 Nzydenune Mo M(i)nxap HO}II)HOI?I P bubmiorexa LIOK

¥ A 1 https://m.edso0.ru/863e8efe
W3MEHYUBOCTH, TOCTPOCHHE BapHAIIMOHHOTO
psAlla ¥ BapuallMOHHOUW KpHBOW»
HacnencrBenHast N3MEHYHUBOCTb.
JlaGopaTtopHnast pabora Ne 7. «Ananus bubmuoreka [JOK

29 N }

MyTalui y Jpo30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

30 I'eneTnka uenoBeka bubmiorexa LJOK

https://m.edso00.ru/863e8d78

31 Ceneknys Kak HayKa U IPOLECC bubmiorexa LJOK

1t YK pot https://m.edso00.ru/863e9214

30 MeToabl ¥ JOCTHXKEHUSI CENIEKITNN PACTCHUM bubnunorexa LIOK
U JKUBOTHBIX https://m.edso0.ru/863e9214

33 BuortexHoNMOTHA KaKk oTpacis IIPOU3BOICTBA bubmiorexa LJOK

p p a https://m.eds00.ru/863e9336

34 0O000menue mo teme «HaciieacTBEHHOCTh U

HN3MCHYMUBOCTb OPraHU3MOB»



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

KoaunuecTBO 4acoB

Ne
/o Tema ypoka Beero KoHTpoJbHbIe IIpakTH4eckue JIeKTPOHHbIE pecypeb
padoThI padoThI
bu6mmoreka [IOK
1 DBOJIIOLHS U METOBI €€ N3YUEHUS https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
. bubmuorexa [JOK
2 Mcropus passuTiti npecTapnenmii 0o https://m.eds00.ru/863e6122
IBOIOTHH https://m.edso00.ru/863e632a
bu6mmoreka [IOK
3 MukposBontonus https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
[Tomynsamus Kak 31IeMeHTapHast eAuHUIA
4 BUJA ¥ dBorOIMH. JlabopaTtopHas 05 }h;tlf 6J_I/I}IOTe§a HO/1§63 6122
pabota Ne 1 «CpaBHEeHHE BUJIOB 11O ' httgz: / /m'g dzgg.:ﬂ /863?632 a
MOP(OIOTHIECKOMY KPHTEPHIOY T '
bu6nmoreka [JOK
5 gBHmymI;e CHIIBI (S1eMEHTapHbIE https://m.eds00.ru/863e6122
aKTOPBRI) IBOJIIONHH https://m.edso0.ru/863e632a
bu6mmoreka [JOK
6 EctectBennbIit 0TO0p U ero Gpopmbl https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
bu6mmorexa [IOK
7 E;Iggfflj)\;g; %fgﬁ;égf:pampmﬂ 0.5 https://m.eds00.ru/863e6122
- https://m.edso0.ru/863e632a
MIPUCITIOCOOJIEHHOCTH OpPTaHU3Ma U e€ . .
OTHOCHUTEIILHOTO XapaKkTepay
bu6mmoreka [IOK
8 Hamnpasnenus u myt Makpo3BOJIIOLIUU https://m.eds00.ru/863e6122

https://m.edso00.ru/863e632a



https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK

9 HeoOpaTtumocTs 3BOIIONNN https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
N bubmuorexa [JOK
10 HCTOepHH HKH3HH Ha 3EMIIC M MCTOJIBI €8 https://m.edsoo.ru/863e6122
U3yHaCHHIA https://m.edsoo.ru/863e632a
bubmuorexa [JOK
11 gHHOT%H TPOHCXOMICHUA JKU3HH Ha https://m.edso0.ru/863e6122
CMIIe https://m.edsoo.ru/863e632a
PazButue xu3HM Ha 3eMJie IO IpaM U bubmnorexa LIOK
12 HeDHOLAM https://m.edsoo.ru/863e6122
proa https://m.eds00.ru/863e632a
OCHOBHBIE ATAIIbl 3BOJOLAN
PaCTUTENBHOTO U )KUBOTHOT'O MHPA. bubnnoreka [JOK
13 [IpakTuueckas padbora Ne 1 «3yuenue 0.5 https://m.eds00.ru/863e6122
HCKOIIAEMBIX OCTATKOB PACTEHHUU U https://m.eds00.ru/863e632a
’KUBOTHBIX B KOJIEKIIUAX
bu6nmoreka [JOK
14 I\CAZBEGMGHHM CHCTEMa OpTaHiHicCcKoTo https://m.edso0.ru/863e6122
p https://m.eds00.ru/863e632a
bu6nmoreka [JOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmorexa [IOK
16 Apmxympe cibi (pakTopsi) https://m.edso0.ru/863e6122
aHTpororeHE3a https://m.edso0.ru/863e632a
bu6mmorexa [IOK
17 OCHOBHBIE CTaAUH DBOJIOIUU YEIOBEKA https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubmuoreka [JOK
18 ;le;IOB:%CKI? g azman TpHPOJIHAIC https://m.edsoo.ru/863e6122
JIATTTAIH HEI0BCK https://m.edso00.ru/863e632a
19 O6006mienue o TeMe «Bo3HUKHOBEHHE bubnmoreka [JOK

1 pa3BUTHC )KU3HU Ha 3emie»

https://m.edsoo.ru/863e6122
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bubmuoreka [JOK

20 DKOJIOTHS KaK HayKa https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bu6mmoreka [IOK

21 ;EE?;’I EfmaHHH 1 SKOTIoTITHECIIE https://m.edso00.ru/863e6122

P https://m.eds00.ru/863e632a
AbuoTtndeckue akTopsl. JJabopaTtopHas
abora Ne 3. «Mopdomorndeckue
gco6eHH00TI/I pacfinﬁ U3 pa3HbIX MECT brbmoreka [JOK
22 1 https://m.eds00.ru/863e6122
obutanus». JlaboparopHas padora Ne 4. hitps://m.eds00.ru/863e632a
«BrMsHue cBeTa HAa POCT U pa3BUTHE T '
YEPEHKOB KOJICYCa
bu6mmoreka [IOK
23 buotnueckue hakropsl https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
DKOJIOTHYECKHE XapaKTEPUCTUKU
. bu6nmoreka [JOK
24 MOy Hparririeckas pa60}“ aNe2 0.5 https://m.eds00.ru/863e6122
«[Toacy€T MIOTHOCTH MOMYJISLMI https://m.eds00.ru/863e632a
Pa3HBIX BUJIOB PACTCHUID» T '
bu6nmoreka [JOK

25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bubmuoreka [JOK

26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

OCHOBHBIC TIOKa3aTEIN YKOCHCTEMBI. bu6mmorexa [IOK
27 Okonorudeckue nupamuabsl. CBoiicTBa https://m.eds00.ru/863e6122
skocucreM. Cykueccus https://m.eds00.ru/863e632a
bubmuoreka [JOK

28 [TpupoaHBIE SKOCHCTEMBI https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI bubmorexa LIOK

https://m.eds00.ru/863e6122
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buocdepa — rimobanbHas 3KocucTeMa

bubmuoreka [JOK

30 3 1 https://m.edso0.ru/863e6122
eMITH https://m.eds00.ru/863e632a
3aKOHOMEPHOCTH CYIIICCTBOBAHHUS bubmnorexa LIOK
31 Suocd 1 https://m.edsoo.ru/863e6122
HOCQCPEI https://m.eds00.ru/863e632a
bubmuoreka [JOK
32 YenosedecTBo B Onocdepe 3emiu 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmorexa [IOK
33 CocymecTBoBaHHE PUPOLEL 1 1 https://m.edso0.ru/863e6122
HcjoseuccTsa https://m.edsoo.ru/863e632a
bu6mmoreka [IOK
34 Obobmenue remb! «Coobmectsa 1 1 https://m.edso0.ru/863e6122
OKOIOTHYCCKUC CHCTCMBI» https://m.edso0.ru/863e632a
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buomorust. O6mas 6uomnorus, 10 krace/ CuBornazos B.U., Aradonosa 1.b.,
3axapona E.T., O61mecTBo ¢ orpaHUu4eHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkrmmonepHoe obuectBo «M3aarenbetBo «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
Vuebnuk: benses K., Hpmmmun I'M., Kysuenosa JILH. u np. / Ilox pen. bensesa /K.,
Hemvmmmma I'.M. buosnorus. 10 knacc (6a30Bsiii ypoeds) — M.: IIpocsemenue, 2019 (®I'OC)

OcCHOBHBIC U JOTMOJHUTEIbHBIC HHOPMAIMOHHBIE UICTOYHUKH, PEKOMEHIyEMbIC YIaIIUMCS U
UCIONIb3YEMbIE yuuTeneM (CailTbl, KOMIbIOTEpHBIE TporpamMmbl U T.11.) 1. Koznosa T.A., Kyumenko
B.C. buomnorus B Tabnunax 6-11 xmaccel. CnpaBounoe nocodue. - M.: JIpocda, 2002;

2. baryeB A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorusa. bonbmioil cipaBOYHUK AJIs
IIKOJILHUKOB U TIOCTYIAMINX B BY3bIL. - M.: JIpoda, 2004;

3. 3. bonrosa U.B. COopHuuk 3ana4y mo O6mel OMOJIOTUH A7 TOCTYMAIMIUX B BY3bl. - M.:
«Onukce 21 Bex» «Mup u oOpazoBanue», 2005;

4. 4. MennukoB b.M. buonorusi: ¢popMbl U ypoBHU KU3HU: 1ocoOue s ydamuxcs / b.M.
MenHukoB. - 2-e u31., nepepad. - M.: [Ipoceemenue, 2006r.

[IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU HWHTEPHET
Wurepuer — pecypest and yuutens: MULTIMEDIA — noanepxka npeamera:

1 C o6pa3zoBanue. buosnorus 10-11 kn. Cerb TBopueckux yuuteneil. CooOuiecTBo yuurTesnen
ouonorun buonorus.py http://www.biology.ru/

denepanbHbIi HHCTUTYT Nenarornveckuii namepenwuii http://old.fipi.ru/ http://edu.ru/ — penepanpHbrii
HOpTAal

— Poccuiickoe oOpa3oBaHMe, eIMHOE OKHO JOCTyma K o00pa3oBaTelbHBIM  pecypcam.
http://festival. 1september.ru/

— caiir ®ectuBanb negarormueckux uned «OTKpBITBIA ypoK» H3narenbckoro noma «llepsoe
CEHTSIOps»,

OTKpBITHII negarorudeckuii popym. http://www.drofa.ru/for-users/teacher/help/pasechnik/
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