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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIeH, CcoAepKaHMs, pe3yJbTaToB OOyYeHHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosioruu, €€ 3HAYCHUUM B TIO3HAHMM >KUBOM TMPUPOABI U OOECICUCHHU
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no Ouosioruu 1a€t npeacTaBieHue o 1elix, 00 o0uel cTpaTeruu
oOy4eHHMsl, BOCITUTAHUS U Pa3BUTHS 00YJaIOLUXCsI CPEICTBAMH y4eOHOTO ITpeIMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpenesieHue Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IMOCIeI0BaTeIbHOCTh
U3y4YeHus y4eOHOro Marepuasa ¢ y9€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0O0pa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBATEIHLHOM
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIICHHUEM K OKpY)KAIOIIeH NpPHUPOIAHOU cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TOBCETHEBHOM JKU3HU JJIsSI PELICHUs] MPUKIAIHBIX 3a/a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71€CO00pa3HOro
MIOBEJICHUS B OKPY>KAIOIIEH MPUPOJHOU Cpele, aHaIu3a BIIHUSHUS XO3MCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenve BHUMaHUSI K MPUKIAAHOM HANPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECIICUEeHHS] YCIOBUM JIJIsI pEILICHUS



OJIHOM M3 aKTyaJIbHBIX 3a7a4 IIKOJIbHOIO OMOJIOrHYecKOro o0pa3oBaHus, KOTOpas
npeanoiaraer (GOpMUPOBAHUE Yy OOyHAIOUIUMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa30BaHMS 3aHUMAET BAXHOE
Mecto. OHa obOecrneunBaeT (opMUpPOBaHUE y OOYHYAIOIIMXCA MPEICTABICHUNU O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasza
KU3HHU, YKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOWU MPHUPOJE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o00pa3oBaHMs,  COLMATHM3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecneynBaeT yciaoBHs sl (OpMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpaguu. Ha3BaHHble TONIOKEHHS O TMpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULIUNA KYJIbTYPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJioBeKa B OKPY’KAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHue cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMONOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIFOLMHU. B COOTBETCTBHM C 3THUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4yHOro To3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHu3M Kak
Ouonorunyeckas cucrema», «Cuctema U MHOrooOpazue OpraHM4eCKOro MHpPay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHHI
WCIOIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3aIluH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpa KMUBOU MPUPOABI HA OCHOBAHWY 3HAHUH U OIIBITA, IOJYYEHHBIX IPU U3YYEHUN
OHOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU IO3HAHUSA YEJIOBEKOM HKHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOM KU3HM IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero oOmiero obOpasoBanusi «buomorusi», m3ydaemas Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IIPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuudpuyHocth. Kodepmentsl. Butamussl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxaposa, JnakTo3a) MW TMoJHUcaxapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuud JunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Tpoucxoxaenne MHUTOXOHIApUN W TuiacTud. Bunbl tmactua. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHue XUuMHUYECKHUX 3JIEMEHTOB B JKUBOU MIPUPOIEH.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl
AT®Dy», «CtpoeHHE 3yKAPUOTHYECKON KIETKH», «CTPOCHHE MKUBOTHOM KIIETKHUY,



«CTpoeHHE paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEpPEHUM, HKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora Ne 2. «UM3ydeHue CTpOeHHS KIETOK pACTCHH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BeniecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Ponb pepmenToB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHUE YHEPTUHU B KIIETKE. JTallbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenune m ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunmupoBanue. P EeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHcisuuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmynonedummra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpunius, peBepraza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:



IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipel u cxembl: «Tunel nmutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuUecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permnukarus JJHK».

Oo6opynoBanue: monaenu-anmmkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. MHTepdasza u MuTos.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUST U  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: [ICJICHUE HAJABOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUe. VIcKyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Mmeito3a. IIporiecchl, nmpoucxoasiide Ha CTaausSX MeHo3sa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie JKene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CnepMaro30u[, SHUIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouioB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOE pa3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:



Tabmuupl u  cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounei mukiny, «Pemnmukanus JHK», «Mutos»,
«Menio3», «IIpsmoe n HenpsAMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIpENapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOMIEro», «SIHIEKIeTKa MIEKONUTAIEro», «Kapuoknues B KIETKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alnuiukanus «JlelieHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoilt XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax.

JlaGoparopHasi pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaum reHetuku. Mctopust pa3BuTHs TeHETUKH. Ponb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWM TEHETHKHU. BKian poccHiiCKUX M 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (THOPHUIONIOTHYECKUi,
UUTOTC€HETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosieHus1. [IpaBuiio JOMUHUpOBaHUs. 3aKOH pacIleIUICHHs TPU3HaKoB. [ 'unoresa
YuCTOTHI raMeT. [1oy1HOe U HenoaHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHernueckue  OCHOBBI ~ JUTHOPUIAHOTO  CKPEIIMBAHMS.
AHanusupyroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHN
IUI OTPEJICIIEHUsI TEHOTHUIa 0COOH.

CuermenHoe HacieaoBanue nmpu3HakoB. Paborta T. Moprana no criernieHHOMY
HAaCIICJOBAaHUIO I'eHOB. Hapylenue cueruieHus TeHOB B pe3yiIbTaTe KPOCCUHIOBEDA.

XpOMOCOMHasl TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMbI U TOJOBBIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporaMeTHsle opranu3mbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS W HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAITUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIi psifi 1 BapualMmoOHHas KpuBasl.
Hopma peakunun npusHaka. KonnyecTBEHHBIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakuuu. CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYHNBOCTH.



HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYUMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOLECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTallMOHHAs U3MEHYUBOCTh. Kitaccudukaluss MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHhI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAacHeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

Buesnepnas HacCiIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TeHCAJIOrNYCeCKUI, OIM3HEIIOBLIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-T€HE THYECKU . CoBpemeHHoe ONpeAeICHUE reHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCJE C MOMOIIbIO
[MI1P-ananu3a. HacneactBenHsle 3a00jeBaHMsI 4YEJIOBEKAa: TEHHbIE OOJIE3HU,
0OJIE3HH C HACJEACTBEHHOW MPEeapacroiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepaTuBHble MyTauud. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETUICCKUX
Oose3Hel. Meauko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHMI YeJI0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabnuie! u cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTeHEeTHYeCKas
OCHOBa», «3aKOH PacUICIVIEHUS U €r0 HUTOT€HETHYECKAst OCHOBaY, «3aKOH YUCTOTHI
rameT», «lurubpugHoe ckpenuBanuey, « L{lutonorndyeckue 0CHOBBI TUTHOPUTHOTO
CKpelrBaHusa», «Meio3», «B3auMoAeicTBUE aJIENbHBIX TEHOBY, «I['eHeTnueckue
KapThl PACTEHUM, KUBOTHBIX U 4YelioBeKa», «['eHeTuka nomnay, «3aKOHOMEPHOCTH
HACJIEAOBaHUsA, CUEIJIEHHOIO C MoJoM», «KapHOTUIIbI 4elloBeKa M YKUBOTHBIXY,
«Buapel m3amMeHUHBOCTHY, «MonudukamuonHas H3MEHUYUBOCTHY, «HacmemoBanme
pesyc-dakropa», «'eHeTrnka rpynn KpoBu», «MyTalmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: Mojaenu-anIuIMKanuu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HemonHnoe ngomuHUpoBaHue», «Jurmbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTtpenapart «/[po3oduna» (Hopma, myTanuu GopMbl
KpPBUIBEB U OKPACKU TeNa), repOapuii «I'opoxX moceBHOM».

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopras padora Ne 6. «M3ydueHne MoaudUKaMOHHONW W3MEHUYHBOCTH,
MMOCTPOEHUE BAPUALMOHHOTO PSila U BAPUALIMOHHON KPUBOI.

JlabopatopHas pabota Ne 7. «AHanu3 myTanuii y Apo30(uiIbl Ha TOTOBBIX
MHKpOIIpENnapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue ¥ aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.



Tema 7. Cenekuust OpranusMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuys Kak Hayka M IIpoLecC. 3apOXkKACHUE CEIICKIUU U JOMECTHKALIHS.
VYyenne H. U. BapunoBa o neHTpax MpOUCXOKACHHUS 1 MHOIO00Opa3us KyJIbTYPHBIX
pacteHnid. LIeHTpbI MPONCXOKICHNS TOMAITHUX )KUBOTHBIX. COPT, MOpoIa, ITaMM.

CoBpeMeHHbIE METOABI CeleKIMU. MacCoBbI U UHAMBUAYAIbHBII OTOOPHI B
CEJEKIIMM PACTEHUM M KUBOTHBIX. OLEHKa JKCTepbepa. DBIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHusA. CKpellMBaHWE YUCTHIX JIUHHUH.
I'erepo3uc, unu rubpunnas cuia. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHI.
Otnanénnas rudbpuauzanus u e€ ycrnexu. IcKyCCTBEHHbBIN MyTareHes3 U MoJly4eHHe
NOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3ganusi pexomOunantHod JIHK wu TpaHcrennbix opranusmoB. Kietounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHHe BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoyiorudeckue U ITUdeckue  npoonembl. MO  —  TeHeTH4ecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. O.
NBanoB.

Tabmuuper u cxembl: kapta «LleHTpBl MPOUCXOXKIEHUSA W MHOTOOOpasus
KyJIbTYPHBIX pacTeHuil», «Iloponbl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemrka M. @. MBanoBay,
«Ilomumnonausi», «OObEeKThl OMOTEXHOJNOTHM», «KileTouHbIE KYyIbTYpbl H
KJIOHUpOBaHue», «KOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSHKH TUIOI0B U KOPHEIJION0B AUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03IHCTBCHHBIC PACTCHHS .

JlaGopaTopHblie M MpaKTHYecKHe padoThI:

Okckypcuss «OCHOBHBIE METOABl W JOCTHXKEHHUSI CEJEKIUU pPACTeHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM  YY4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoJIOIIHOHHAA OMOJIOTHS.

[Ipennochliku BO3HUKHOBEHHUS HSBOJIOIMOHHONW TEOPUHM. IBOJIIOIIMOHHAS
Teopus U e€ MecTo B OMoyioruu. BiusHME 3BONIOIMOHHON TECOPHHM Ha Pa3BHUTHE
OMOJIOTUM U APYTHX HAYK.



CeugerenscTBa 2BodONMH. llaneoHTONOrMYECKME: MOCIEA0BATENBHOCTD
MOSIBJIEHUS] BUJOB B MAJECOHTOJOTMYECKOW JIETONMHUCH, TEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NHUYUs SMOPHOHOB pa3HBIX BHJIOB
MMO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanocbuiki BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKyIIME CHUJIBI HBOJIIOLMM BHJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUYEHHOCTU PECYPCOB, HEONpEAEIEHHAs N3MEHUYHMBOCTD,
00pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnn (CTD) u e€ 0CHOBHBIE MOJIO0KEHUS.

Mukposomonus. [Tonynsnus kak eITMHUIA BUIa U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBOJIOLUMK BHUJIOB B MpUpoJe. MyTallMOHHBIHI
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. llomyssiiuoHHBIE BOJHBI U Apeud
reHoB. M30s1us U1 MUrpanusi.

EctecTBenHbiii 0oTOOp — HampaBisomui  Qakrtop sBomonuu. DopMBI
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT dBojouuu. [Ipumepst
NPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMOP( O3Bl U UNO0-a AN TAIIUH.

Bun wu  BumooGpazoBanue. Kputepun Buma. OcCHOBHbIE  (QOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonus. DopMbl  IBOJMIONHUM:  (puiieTHdecKas, IUBEpreHTHas,
KOHBEPTeHTHasl, mapasuienbHas. HeobpaTuMocTh HBOIOIMUH.

[IpoucxoxaeHne OoT HecIeUHaTU3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAsA paaualysl.

JdemoncTpanum:

[Moptpersi: K. JIunne, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
Bap, 3. I'ekkenb, ®. Mromep, A. H. CeBepiios.

TaOauup! u cxembl: «Pa3BuTHE OpraHu4eckoro Mupa Ha 3emiiey, «3apoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBI 32
cymiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB paCTECHU»,
«MHoroobpasue  mOpoA  KUBOTHBIXY, «[Tonmymsiuny, «MyTaunoHHas
U3MEHYUBOCTE», «ApoMopdo3b», «Waumoanantauun», «OOmIas aereHepauus,
«/IBmkymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«['eorpaguyeckoe BUI000pa3zoBaHuE», « IKOJOTHUECKOE BUTO0OPA30BAHUE.

OOopyoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIAMHU OKPACKH,
Ha0op IUIOOB M CeMsH, KoJuleKIus «IIpumepsl 3alIUTHBIX MPUCIOCOOTIEHUHN Yy



KUBOTHBIX», Mojelb «OCHOBHBIC HAMPABJICHUS SBOJIOLMNY», 00bEMHA MOJEIh
«CTpOeHHE TOIOBHOIO MO3Ta ITO3BOHOYHBIX).

buoreorpajguueckass kapra wmupa, KoJuleKuus «@POpMbI COXPAaHHOCTH
HACKOIIAEMbIX JKMBOTHBIX M pacTeHUuW», Mojaenb anmnukauusa «llepexpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKHY,
Mukponpenapart «po3zoduna» (Hopma, MyTauuu GopMbl KPbUILEB U OKPACKHU TEJIA).

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHYECKOMY
KPUTEPHUION.

JlaGoparopnas padota Ne 2. «Onucanue npucnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emure.

JloHay4yHblE TPEACTABICHUA O 3apOXKJICHUM >XU3HU. HayuHble rUnote3sl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIMSI. AOUOTEHHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BoIoIMU. HavanbHbie 3Tamnsl
o6unonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. I[lepBble KIETKM W HX DBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spaMm W nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [lameosoiickas dspa u e€ mNepuoabl: KEeMOPHUHCKHMA,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o3o0Kckas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaitHo3olickass 3pa W €€ mNepuoapl: MAJICOrC€HOBBIM, HEOTCHOBBIN,
AHTPOTOT€HOBBIM.

XapaKTepuCTUKA KJIMMAaTa M TeoJIOTHYeCKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
*KUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJoluu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEeKa. AHTPOIOJIOTUS Kak Hayka. Pa3Butue nmpeacraBieHuid o
MPOUCXOXKJECHUN YelloBeKa. MeTonbl H3ydeHusi aHTpororeHeza. (CxoacTBa u
pa3inuus YeaoBeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YeTIOBEKa.

JBuxymue cuibl (hakTopsl) aHTponorenesza. HacneactBeHHas H13MEHYMBOCTH
M ecTecTBeHHBIN 0TOOp. OOIecTBeHHbIN 00pa3 >KU3HW, W3TOTOBJICHUE OPYAHMA
TpyJAa, MBIIUJIEHUE, PEUb.

OCHOBHbIE CTaJIUHd U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBek
yMenbid, YenoBek mnpsamoxoasuuid, YemoBek HeaHJepTalbckuil, UYenoek
pasyMHublii. Haxogku HCKOmaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBaHHUS, 00JacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIus.



YenoBeyeckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajiougHas  (PKBaTOpuajibHas),  MOHTOJOHIHAs
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOONEHHOCTH  IMpEACTaBUTENEH
YeJIOBEYECKUX pac K YCIOBHMSIM CYHIECTBOBaHHUA. EAMHCTBO yenoBeueCKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuupsl u cxembl: «Bo3HukHoBeHHe CoJiHEUHOUM cucTeMbly», «Pa3Burtue
opranudeckoro wMupay», «PacturenpHas kieTka», <«OKuMBOTHasg  KJeTKay,
«IIpokapuotnueckas kinerka», «CoBpeMEHHas CHCTeMa OpPTraHWYECKOTO MHpay,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHHUS YeJIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa MaJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eloBeKay, «JlpeBHeilmue sonm», «peBHue mrogm», «llepsbie
COBpPEMEHHBIE JTIOANY, «HeToBeuecKue paco».

O6opynoBanue:  mymsokun  «IIpoucxoxaeHue  4denmoBeka»  (OrOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTasblla, KPOMaHbOHIA), CIENKH WIH
U300pakeHUsT KAaMEHHBIX OpPYIUN MEepBOOBITHOTO 4YelOoBeKa (KaMHH-YOIIIEPHI,
pyOuina, ckpebia), TeOXpOHOJOTHYECKass Tabnuia, KoJUeKIus «DopMbl
COXPaHHOCTU MCKONAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue mckomaeMblX OCTATKOB PACTEHHUM U
KUBOTHBIX B KOJUIEKLIHIX).

DKCKypcusi «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranusmsl U OKpYyKAaOIIasi cpeaa.

DKOJIOrUs KaK HayKa. 3aJay U pa3Aeibl IKOJIOTuU. MeToabl S3KOJIOTUYECKUX
HCCJIEI0BAaHUNA. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonornyeckue ¢aktopel. Knaccudukamus dSKoJorudecKkux (HaxkTopoB:
abnoTtnyeckue, OWMOTHMYECKHE U aAHTPOINOTeHHBbIC. JIEHCTBHE HKOIOTHYECKUX
(aKTOpOB Ha OPTaHU3MBI.

Abunotnueckue (GakTophl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONMEPHOIU3M.
[Ipucnocobnennst  OpraHU3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckne puTMBI.

buotnueckue aktopsl. Busibl 0MOTHUECKUX B3aUMOICHCTBUN: KOHKYPEHLIUS,
XUIIHUYECTBO, cuMOno03 u ero ¢opmel. [lapazuTusm, koomnepainus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.



3HaueHne OWMOTHMYECKUX B3aUMOJEWUCTBHM ISl CYLIECTBOBAaHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTHUKW momyjsauud. OCHOBHBIE MOKa3aTENH
MNOMYJSIUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJuHaMyuka 4ucIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetri: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpeabl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomynsuuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NOMYJISIUU HHOY30puU-Ty(henbkny, «[lumiessie nenmy.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdomorndeckrie 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeYyCay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01mecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

Coo0miectBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHI0Basd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buasi-nomuHantel. CBs3uM B
OuoIIEeHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreonieHoze. @OYHKIIMOHAIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: TMPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muiieBbie) ypoBHU dK0ocHcTeMBI. [TumieBsie 1ienu u cetu. OCHOBHBIE
MOKa3aTelu SKOCHUCTEMbI: OuoMacca, MPOAYKIHs. DKOJIOTMYECKHE MHUPAMUJIBI:
NPOAYKIUU, YWCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM: YCTOWYUBOCTH,
camoperyJisauus, pazsutue. CyKueccus.

[IpupoaHble SKOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO
WJIM [IAPOKOJMCTBEHHOIO JIECa.

AHTpPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycroitunBocTH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (ynkmuu. OcobGeHHOCTH OMOChEphl Kak
rno0ambHON SKOcUCTeMbl. JlMHamMuueckoe paBHOBecHE€ M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOre0OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yriiepoaa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.



UYenoseuecTBO B Ouochepe 3emiin. AHTPONOreHHbIE U3MEHEHUs1 B Ouocdepe.
['oGanbHbIe 2KONIOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHHE MPUPOABI U yenoBevyecTBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa ycToHuuBocTH Ouocheprl. OCHOBa pPALMOHAIBHOTO YIPABICHUS
MPUPOAHBIMU PECYPCAMHU U UX UCIONb30BaHue. JlocTrkeHus OMOJIOTUH U OXpaHa
MIPUPOJIBI.

JdeMoHcTpanum:

IToptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupl u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nutanus», «IKoJoruyeckas MNHPAMUAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jjeca», «buonenos3 Bomoéma», «ArporeHo3», «lIlpumepHsbie
AHTPONOT€HHbIE BO3/ICUCTBUS HA MPUPOAY», «BaxHei1e HCTOUHUKH 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BOA», «llouBa — BakHelIas cocTaBisomias ouocepsn,
«®akTopel  gerpaganuu  nouB»,  «llapHukoBwii  addexT»,  «DakTOphI
paIuoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OO0mas crpykrypa Ouocdepsi,
«Pacnipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Mojaenb-amInkanus «Tunudable OMOIEHO3bI», Tepbapwii
«PactutenbHble coobiiecTBay, Kouiekiuu «bruonenos», «Bpeaurenu Baxxuenmmx
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP», FepOapuul U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
IpUHAJIEKAIINE K Pa3HBIM SKOJIOTHYECKUM IpyIaM ogHoro Buaa, Kpacnas kaura
Poccuiickoit  ®eneparnuu, H300paXKeHUS OXpaHSAEMBIX BHJIOB PpPACTCHUH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalollUMHCSI TporpaMM  CpeaHero  o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Mpeamera «buosorus» mocTUrarorcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJuIysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOM JIESITEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPU CO3AaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBAaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3aJay, YBaXUTEILHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKOM IPaskIaHCKON UACHTUYHOCTH, MATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAEUCTBUSA JKUBOU IIPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peau3alius 3J0poBOro u 0e30macHOro o0pasa *Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

NMOHUMAHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3nyHbIM cepaM MpoPecCUOHANBHONU NeATEIBHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOE OTHOIICHHUE K TPUPOIE KaK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHMUECKUX MpoOJeM M MyTed ux
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO 3KOJIOIMYECKOI0 MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
IIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IMPAKTHYECKON AEATEIBHOCTH HKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEJIbCKOW KYJBTYpbl Kak CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBIeHUsI 00 OKpYXKAIOIIeM MHpE KaKk O €JIMHCTBE NMPHUPOJbI, YeTOBEKa U
oOmIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEUeCTBA, IIOMCKA MyTel BbIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJYYEHMM OWOJIOTMYECKUX 3HaHUM B Leix
MOBBIIIEHNS OOIIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHE CYIIHOCTH METOJOB IIO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble 3HAHUSA I aHalu3a H
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO NTOJIyYEHHs JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJIOTHYECKHE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M MUCCIIENOBATENIBCKYIO NEITENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yiIbTaThl OCBOCHHUS y4deOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS O0YJArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromye GopMUpoBaHUE PYHKIIMOHAIBHOW TPAMOTHOCTH M COITUAITBLHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHMSI TPOrPAMMbl CPEIHETO OOIIETO
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHWUW 3HAHUU MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh eI JeATEeIbHOCTH, 3a/laBasl IMapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO POJA, BBISIBICHHBIX B PA3IHYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIIECTBUN JAEATEIHHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMHU y4eOHO-UCCIICI0BATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH 110 IOJYYECHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYIUPOBATh COOCTBCHHBIC 3aJlayd B 00pa30BaTEILHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TEPEHOCa CPEJCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl M PEHICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B VHTEepHETE), aHAIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil nHGOpMaIMU, HEOOXOIUMOM JJIsi BHITIOJHEHUSI YYEOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil UHPpopManuu (cXeMbl, rpauKu, AUArpaMMbl, TAOJIUILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKU M CUMBOJIBI, (OpMyIbl, abOpeBHATYypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora Wi JUCKYCCHUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUHBIMHU CIIOCOOaMM OOIIEHUS W B3aUMOJACHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U KMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHAYaJIbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YJ€HAa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa3oBaTeIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEIOUYTEHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTIX 3HAHWUM, ITOCTOSHHO IOBBIIIATH CBOM 0Opa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA UM MBICIUTEIbHBIX TPOILIECCOB, HUX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULIUU JPYTOro YeI0BeKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUs ydueOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MUpa U HAy4HOIO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPTaHU3M, MeTa00I13M (0OMEH BEIECTB U MPEBpAIICHUE SHEPTUHN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsA, IIEHTpalbHAs JOrMa MOJEKyJsipHON Ouonorun), 3akoubl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJeTh METOAaMHU HayYHOT'O TTO3HAHUS B OMOJOTHU: HAOIIOICeHNE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSITUN, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MIPOLIECCOB: OOMEHAa BEILIECTB W IMPEBpAIlEHUs] SHEPTUU B KJIETKE, (DOTOCUHTE3A,
IUIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJpl0 obecnieyeHHs O€30MacCHOCTH CBOEro 3/0POBbS U 30POBbS
OKpPYXAaIOIUX JII0AeH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI TUTSI pPaLMOHAIEHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh »dJIEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAHUS JJI MPEICKa3aHusl HACIEIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMoNOrHYecKyr0o HHGOPMAIIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPbIBATh COCP)KaHNe OMOIOTHYECKUX TEPMUHOB U TMOHSATUIN: BUJ,
MONYJISIUS, TeHO(OHI, HBOJIIONUS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
9KOJIOTHYECKas mupaMuia, OuoreoeHos, ounocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nytedt sBomoruu A. H. CeepuioBa, yuenusi o ouochepe B. 1. Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3b], BBISBICHUE 3aBUCUMOCTH
MEXITYy HCCICIYEMbIMH BEIMYMHAMH, OOBSICHCHUE TIOJYyYCHHBIX PE3YIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC IPU3HAKU CTPOCHUS OMOJOTHYECKUX
O0OBEKTOB: BHUIOB, TMOMYJSANHA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DSKOJOTHYCCKHX (AKTOPOB HA OPraHMU3MBI, ITIEpEeHOCa
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA I OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecrieueHusl O€30MacHOCTH CBOEro 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS JTOCTHKEHUN
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOThI, COOII0IATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMYJISPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OMOOTHYECKYI0 MH(POpPMAIUI0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Bcero H3y4eHHusi oOpa3oBaTeSibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto bl mO3HaHUS kUBOM ipupoibl. [IpakTdeckas padbora
2 Ne 1 «Mcrionbp3oBanue pa3InvHbIX METOLOB IIPU U3YUEHUH 1 0.5 bubmmorexa [OK
- p PHH3YH ' https://m.eds00.ru/863e6122
OHMOJIOTMYECKUX 00OBEKTOBY
3 Buosornueckme cuCTEMBI, IIPOLIECCHI M UX U3yUEHUE 1 bubmorexa [OK
- Tpott yi https://m.eds00.ru/863e6564
4 XUMHYECKUH coCcTaB KIeTKU. Boma 1 MUHEPAIILHBIE COJIA 1 bubmorexa LOK
- 20 p https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
G, LOCTAB | CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE KaTamu3aTtopkl. JlJaboparopHas
6 aborta Ne 1 «3ydueHne KaTAIIMTHYECKON aKTUBHOCTH 1 0.5 Eubmorexa HOK
P B v ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha MpUMEpe aMUIIa3bl WA KaTaja3bl)»
bubmuoreka [JOK
7 LI 1
YTIeBO el JimH et https://m.edso0.ru/863e6870
bubmuoreka [JOK
8 H .ATD 1
YIJICHHOBBIC KHCTOTRI https://m.edso0.ru/863e6d5c
9 Hcrtopus u MeToabl n3yueHus kieTkn. Knerounas teopus 1 bubmiorexa LIOK
p a yi ' p https://m.edso0.ru/863e6e88
10 | Knerka xak 1ieJ10CTHas >KHUBas 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

Crpoenue sykapuoTHueckoi kinetku. Jlaboparopnas pabota
No 2 «M3yuenue CTpoeHHS KIETOK PaCTeHUM, KUBOTHBIX,

bubmuoreka [JOK

= rpu0OOB U GaKTEPHH IO MUKPOCKOIIOM Ha TOTOBBIX 05 hitps.//m.eds00.U/663e610
p p A P https://m.eds00.ru/863e716¢
MHUKpOIIpenapaTax u ux OIMuCaHue»
bubmmorexa [{OK
12
Obmen BemecTs wim MeTatommsm https://m.eds00.ru/863e766¢
bubmmoreka [IOK
1 O} . X
3 OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14
DHepreTeckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. [lenenne kineTku. MuTos. Bu6 10K
HOJIHOTEKA
15 |JIab oota Ne 3 «Hab 0.5
abopartopnas padora Ne 3 «HaGmronenre MuTo3a B KJIIETKaX httos://m.edsoo.ru/863e7dcA
KOHYMKA KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOTIperapaTax»
bu6moreka [IOK
16  |buocunTe3 Oenka. Peakuust MaTpUuHOTO CHHTE3a https://m.edsoo.ru/8636796e
bu6mmoreka [IOK
17 |T —0 0
patCIBIA HOCHITTes bestka https://m.eds00.ru/863e796e
bu6mmoreka [IOK
18 |H —
CIICTOUHMIE (POPMBL AKH3HH — BHPYCEI https://m.edso00.ru/863e7540
bu6mmoreka [IOK
19 | ®opmbl pa3MHOXKEHHUS OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
20 |Meiios bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KICTOK. Eu 1OK
nOJINOTEKA
21 O . JIab oota Ne 4 «I1 0.5
m0A0TBOpeHue. Jlaboparopnas padota «3yuyenue httos://m.eds0o.ru/863¢81b6
CTpOEHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpemapaTax»»
bu6mmoreka [JOK
22  WuauBuayallbHOE pa3BUTHE OPraHU3MOB

https://m.edso0.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

bubmuoreka [JOK

23  T'eHeTmka — HayKa O HACJICJCTBEHHOCTH M HU3MEHUYUBOCTH httos://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB. bubnuorexa [JOK
MOoHOTHOPHUIHOE CKpPEIMBAaHUE https://m.eds00.ru/863e8878

o5 JurubpunHoe cKperBaHue. 3aKOH He3aBUCUMOTO bubnuorexa [JOK
HACJIEI0BaHUA MPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOe HaclieZjoBaHUEe TpU3HaKoB. JJabopaTtopHas

26 pabota Ne 5 «M3y4ueHue pe3yabTaToB MOHOTHOPUHOTO U 05 bubnuorexa [JOK
JTUTUOPUIHOTO CKPELUMBAHUS y AP030(UIIbl Ha TOTOBBIX https://m.eds00.ru/863e8c60
MHUKpOTIpEriapaTax»

97 I'eneruka nona. HacnenoBanue Npu3HaKoB, CIIETUIEHHBIX C bubmuorexa [JOK
IOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacneACTBEHHAS U3MEHUYHUBOCTb.

28 JlabopaTtopnast pabota Ne 6. M3yuenne Mo auuKarimoHHOMN 05 bubnuoreka [JOK
W3MEHYHMBOCTH, TOCTPOCHUE BAPUAIITMOHHOTO PsAlia U https://m.edso0.ru/863e8efe
BapHallMOHHOW KPUBOW»

HacnencrBennas usmenunBocth. JlaboparopHas pabota Ne 7.
29  |«AHanu3 MyTanui y Ipo30(uiIsl Ha TOTOBBIX 0.5 Bubmmorexa [JOK
https://m.edsoo.ru/863e8efe
MUKpOTpenapaTax»
bu6mmoreka [IOK

30 |Tenetnka senosexa https://m.edso0.ru/863e8d78

31 PesepBHrlit ypok. O600m1enue mo reme «HacnencTBeHHOCTD
Y U3MEHYMBOCTb OPraHU3MOBY

32  Cenexuus Kak HayKa U IpOIECC bubmnorexa [IOK

https://m.edso0.ru/863e9214

33 ' Metoasl U AOCTHKEHUS CENEKIINH PACTCHHA U KMBOTHBIX bubmmorexa [JOK

https://m.edso0.ru/863e9214
bu6mmoreka [JOK

34  buoTexHOJIOTHSA KaK OTpacib MPOU3BOJCTBA

https://m.edso0.ru/863e9336



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
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11 KVIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
w/n Tema ypoka Beero Konrtpoabusbie IIpakTuyeckue HIyacHES |00pasOBATENLHEIE
padoTsbI padoThI
pecypchbl
1 DBOJIIOIHS U METOJIbI €€ U3yUCHUS 1 bubnmorexa LHOK
https://m.edso0.ru/863ea20e
2 WcTopus pa3BuTHS NpeaCcTaBIeHU 00 3BOTIOLNUT 1 bubamorexa [JOK
https://m.eds00.ru/863e9570
bu6moreka [IOK
3 MiripooBosroLs 1 https://m.edsoo.ru/863e9cle
[Tomynsimus Kak sIeMeHTapHas eIUHHUIA BUIA U BOJIOLUH.
4 JlabopaTtopnas pabora Ne 1 «CpaBHEHHE BUIOB TI0 1 0.5 bubmorexa OK
https://m.edso0.ru/863e99c6
MOP(OJIOrHIeCKOMY KPUTEPUIOH
bu6mmoreka [IOK
5 JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOPHI) SBOJIIOIUN 1 httos://m.edsoo.ru/863e9dad
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp U €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONUEU: TPUCTIOCOOIEHHOCTh OPTaHU3MOB 1
7 BUI000pazoBanue. JlabopatopHas padora Ne 2 «Onucanue 1 05 bubnunoreka [JOK
MIPUCIIOCOOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBLHOTO https://m.edso0.ru/863e9fde
Xapakrepa»
8 HampaBnienus u myTH MaKkpoOdIBOJIIOINH 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BomoNINN 1
10  |Mctopus *u3HU Ha 3eMie U METOJIbl €€ N3ydeHUs 1
bu6mmoreka [JOK
11  |['umoTe3sl MPOUCXOXKACHUS KU3HU HA 3eMIie 1 htts://m.edsoo.ru/863ea5a6



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

bubmuoreka [JOK

12 |Pa3BurTHE XU3HU HA 3eMJIC TIO 3paM | MePHOIaM httos://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI 3BOJIOIUU PACTUTEIHLHOTO U )KUBOTHOTO
13  |mupa. [Ipaktuueckas padora Ne 1 «M3yueHne nckonaemoix 0.5 bubnuorexa LIOK
. https://m.edsoo.ru/863ea8hc
OCTAaTKOB PACTCHUU M )KUBOTHBIX B KOJIICKITUSIX)

14  |CoBpemeHHas cuctemMa OpraHu4eckoro Mupa brbmmorexa [OK
https://m.edso0.ru/863ea48e
bubmmoreka [{OK

15  |DBosrorus yenoBeka (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
bu6moreka [IOK

16 | ABwxymiue cuibl (pakTophl) aHTPOIIOTEHE3a httos://m.edsoo.ru/863ead44

17  |OcHOBHBIE CTAIUU DBOJIIOIINH YETOBEKA

18 |YenoBeueckue packl M MPUPOTHBIC AAANTAIIMHN YeJI0OBEKA bubmorexa [OK
https://m.edsoo.ru/863eaea2

19 Peseprubiit ypok. O6001eHue no reMe «Bo3HUKHOBEHNE 1

pa3BUTHE KU3HU HA 3eMIIe»
20  |Dkojorus Kak HayKa
bu6mmoreka [JOK
21  |Cpenpl oOUTaHHS B SKOJOTHYECKHUE (PAKTOPHI httos://m. edsoo.ru/863eafec
AbuoTtnyeckue daktopsl. JJaboparopnas padora Ne 3.

99 «Mopdomnoruyeckre 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT 05 bubnunoreka [JOK
oburtanus». Jlabopatopnas padora Ne 4. «BnusiHue cBeta Ha https://m.edsoo.ru/863eb10e
POCT U pa3BUTHE YEPEHKOB KOJIEyca»

bubmuoreka [JOK

23 |buotnieckie gaktopu https://m.edso0.ru/863eb348
DKOJOTHYECKHE XapaKTePUCTUKH momynsiuu. [Ipaktnyeckas

24 pabota Ne 2 «IToacuéT MIOTHOCTH MOMYJISAINI pa3HBIX BHJIOB 0.5

pacTeHun»



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bubmuoreka [JOK

25 CooOmiecTBa OpraHu3MOB — OHOIIEHO3 1 httos://m.edsoo.ru/863eb46a
bubnuorexa [JOK
26 | DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 httos://m.e dSO(])_.[ru 18636b46a
97 OcHOBHBIE TIOKA3aTENN IKOCUCTEMBI. DKOJIOTUYECKHE 1 bubnnorexa [JOK
nupamuabl. CBoiicTBa skocuctem. Cykieccus https://m.edso0.ru/863eb5fa
28  [IpupoaHbIE SKOCHUCTEMBI
29  AHTpOTIOTE€HHBIC YKOCUCTEMBI
bu6moreka [IOK
30  buocdepa — ritodampHAsS IKOCHCTEMA 3eMITH 1 httos://m.edsoo.ru/863ebbse
bubmuorexa [JOK
31 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChHEpHI 1 httos://m.e dsogru 1863ebd16
32  |YenoseuecTBO B Onocdepe 3emiun 1
33  |CocymiecTBOBaHHE MPUPOJIBI M YETIOBEYECTBA 1 bubmorexa OK
https://m.edsoo.ru/863ebale
34 Peseprubiit ypok. O600menue Tembr «Coo0biiecTBa u 1
IKOJIOTUIECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2.5



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyomnio A.M. u
npyrue /Ilon pen. [laceunuka B.B., Aknnonepnoe obiuectBo «M3aaTenbcTBO
«IIpocBenieHue»

* buosnorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue /Ilon pen. [laceunuka B.B., AknmonepHoe o6mectBo «3naTenbcTBo

«IIpocsemnienne»BriOepuTe yueOHbIe MaTepUaibl

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
buonorus. IToypounsie pazpaborku. 10-11 kinaccel. ba3oBslii
ypoBeHb.Ilaceunux B. B., lIseno I'. I'., E¢pumona T. M.
I'ox n3manus

2023

JIvans YMK, cepus

buonorus. "JIunus xuzan" (10-11) (bazoBsiit)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

JIHEBHUK.pY

DJDKYP

Herckyn



OIIOC
BAPC

Hudposoe obpazoBanue
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