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HOACHUTEJBHASA 3AIIMCKA

ITpu pazpaboTke mnporpamMmbl MO OHOJIOTMH TEOPETHUYECKYKD OCHOBY UIA
OIpe/eNICHUs] MOJAXOJ0B K (POPMHUPOBAHUIO COAEPKAHMUS YUYEOHOIO IIpeaMeTa
«buonorus» cocraBuiaM: KoHUenTyaneHble nojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIel, COAEpKaHMSA, pe3yJbTaToB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOLIUX LEISIX U
OPUHLMIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
oOuiero oOpazoBanus B Poccuiickoit @enepanum, a Takxke MOJI0KEHUS O crienupuke
Ouonoru, e¢ 3HAaYeHHWH B T[IO3HAHUU HKUBOM TPUPOABI M 0OecrnedeHuu
CYLIECTBOBAHHsI YeJoBeuecKoro oodmiectBa. CormacHO Ha3BaHHBIM TMOJIOXKEHHSM,
OIpe/iesieHbl OCHOBHBIE (PYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMMma no 6uonoruu Jact NpeICTaBICHNUE O LENsIX, 00 001Iel cTpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTHsI 00yJarOIIUXCsl CPEACTBAMHU yUEOHOIO MpeAMETa
«buonorusy, onpeaenser 06s3aTeNIbHOE MPEAMETHOE COJEPKAaHUE, €TO CTPYKTYPY,
pacmpesieieHne Mo pasfesaM M TeMaM, PEKOMEHIYyEeMYIO TMOCJIeI0BaTEIbHOCTD
M3YyYEeHHS Y4EeOHOTrO MaTepHaia ¢ y4eTOM MEKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBS3€H, JIOTUKM OOpa3oBaTENIbHOTO IIpOLEecCa, BO3PACTHBIX OCOOEHHOCTEN
00yJarommxcs.

B nmporpamme 1o OMoorun TakKe YIUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM
JUYHOCTHBIM, METampeIMETHbIM M TPEIMETHBIM pe3yjibTaTaM OOyuYeHHUs B
(hopMUPOBAHUN OCHOBHBIX BUJI0B YUCOHO-TI03HABATEILHOM JeATeIbHOCTH/Yu4eOHbIX
JNecTBUN  OOy4aromMXcs 10  OCBOSHHUIO  COJCpP)KaHHS  OHMOJIOTHYECKOTO
oOpa3oBaHUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbI YPOBEHb) peain30BaH
MPUHIUI TPEEMCTBEHHOCTH B M3Yy4YeHMHM OuWoJiornM, Oyiaroiapsi 4yemy B HeEH
MpPOCMaTpPUBAETCA HAMPABICHHOCTh HA pa3BUTHE 3HAHWUW, CBA3AHHBIX C
(opMUPOBaHHEM  E€CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHMs,  LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, KOJOTUYECKOTO MBILUICHUS, IPEJCTABICHUN O 3J0POBOM
oOpa3e KU3HM U OEpEeKHBIM OTHOILIEHHWEM K OKpPYXaIollleld MPUPOIHON cpere.
[ToaTomy Hapsay ¢ W3ydeHHEM OOIIEOMONOTHYECKUX TEOpUH, a TakKe 3HAHUHU O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJIyYEHHBIX 3HAHUM B MOBCETHEBHOM KU3HU JUIs PELLICHUS MPUKJIAAHbBIX 3aja4, B
TOM dYHCJe: TMPOQUIAKTUKNA HACIEICTBEHHBIX 3a00JIeBaHUN YelIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 00OCHOBaHHS AKOJIOTUIECKU
11eJ1ec000pa3HOro MOBEACHUS B OKPY KAOIIel MPUPOTHON CpeJie, aHaIu3a BIUSHUS
XO3SIICTBEHHOM ~ J€ATEIbHOCTH  YeJOBEKa Ha COCTOSIHME TPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. Y CHJICHHE BHUMAHUS K IPUKIIAJHOW HANPABICHHOCTH
yueOHoro npeamera «buonorus» npoauKToBaHO HEOOXOAMMOCTBIO OOECeueHuUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3a7[ad MKOJIbHOTO OMOJOTHYECKOrO
oOpa3zoBaHus, KoTopas Tmpeanoiaraer (GopMupoBaHHe Yy  00yYarolmUXxcs
CIIOCOOHOCTH aIallTUPOBATHCA K MW3MEHEHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpelnHero o0Iero oOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOYHAIONIMXCS MPEICTABICHUNA O
HAyYHOW KapTHHE MHpa, pacIiupsieT U 000OIIaeT 3HaHUA O KUBOM MpPHUpOJE, €€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allid W HBOJIIOLUHU, CO3JAET
yCIIOBUS  JJIsi:  TO3HAHMS ~ 3aKOHOB  JKUBOM  MPUPOJBI, (OPMUPOBAHUS
(YHKIMOHATBHOM T'PAMOTHOCTH, HABBIKOB 3/I0POBOTO U Oe3omacHoro obpasa
KU3HH, YKOJIOTHYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOIIECHHS K )KUBOM MPUPOJIE
U YEIIOBEKY.

bonpiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE JJIs PEIIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenue 6uonorun odecrnieynBaeT yclioBus JUisl (POPMHUPOBAHMS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W HWH()OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HHTErpalMyd OHOJOTMYECKHX 3HAHHUHA C
IIPEICTaBICHUSAMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, (DUBUKU, XUMHUH U
reorpaduu. Ha3BaHHbIE MOJOXKEHUSI O TMpEJHA3HAYEHUU Y4EeOHOTO MpeaMeTa
«buonorus» cocTaBWJIM OCHOBY U1 ONPEACIECHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEp)KaHUs, TMPEACTABICHHOrO B IMporpamme Io
ounonoruu.

Otb6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJICH C MO3UIMUI KYyJIbTypOCOOOpPA3HOIrO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPHIM O0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAUMUMBIE JJIs
dbopmupoBaHusi 0OIIECH KyJIbTYphl, ONpEACIAIONIUE aJeKBATHOE TOBEJCHUE
YyeJjloBeKa B OKpY’Karoleld MPUPOAHOM cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MPaKTUYECKou AesiTeabHOCTH. Oco00e MECTO B ATOM cUCTeME 3HAHUMU
3aHUMAIOT JIEMEHTHI COJICPKAHUSI, KOTOPBIE CIIy)KaT OCHOBOM /1Jisi ()OPMHUPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHUHE MHpa U
[HEHHOCTHBIX  OpPHEHTALMSIX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  TI'yMaHM3allUud
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJACpKaHUA Y4eOHOr0 MaTepuayiia B MporpaMMe I0
OMOJIOTHHM OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HA4YEHHs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KHBOW MPHUPOJIBI, O €¢ YPOBHEBOW OpTraHU3AINH U
HBOJIIOLIMU. B COOTBETCTBUM C 3THM B CTPYKType yueOHOro nmpenmera «buomorus»
BBIJICJICHBI CIIEYIONINE COJIEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozpbl
HAy4yHOTO Mo3HaHusm», «KieTka kak Ouosiornueckas cucrema», «OpraHu3zM Kak



Oouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasne OpraHMYECKOro MHUPay,
«OBOJIIOLMS AKUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYIIUE UM 3aKOHOMEPHOCTHY.

[lenr uzydyenust ydueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIMMHUCSA  3HAaHUSMHU O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOrO0 paHra ¢ NPHOOpETEHHUE YMEHHM
UCIIOJIB30BaTh 3TH 3HAHUS Uil TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
’KUBOU IPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIIEM.

JocTikenue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00€CreunBaeTCs peleHueM CIeAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBbI 3HAHUNW O OMOJOTUYECKUX TEOPUSX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMPaBUIaX, CIyKAIINX OCHOBOU
Uit OPMHUPOBAHUSL NPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOrO IMO3HAaHMs, CTPOEHUH, MHOTOOOpa3Huh U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOI0 YPOBHS OpPraHU3alli{, BBIIAKOUIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupoBaHHE y OOYyYarOIIMXCS IO3HABATENbHBIX, HHTEJUIEKTYalbHbIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAy4HBIX B3IVISAOB, UJEH U TOJAXOJ0B K HM3YyYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO ypOBHSI OPTaHU3aLUY;

CTaHOBJICHHE Yy oOyyarommxcs oOmel KyiabTypbl, (YHKIUOHAJIbHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SABJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPO/Ibl HA OCHOBAHUM 3HAHUH U OMBITA, OJYYEHHBIX TPU U3yUEHUU
Onojoruu;

dopMupoBaHHEe y OOYYAIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW JAESITETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTHU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS S TUUECKUX
HOPM TIpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0OBaHUI;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETCHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEICTBUI CBOEH AESATENHHOCTH 110 OTHOLIEHUIO K OKPY’KaIOIIeH cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COOJIOJCHUE Mep MPOPUIAKTHKA
3a00JIeBaHU.

B cucreme cpennero oOmiero obOpazoBanusi «buosnorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISETCS O0OA3aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOISALIUM B
cocTaB NpeaMeTHOM o0aacTh « EcTecTBeHHO-HAayUHbIE IPEIMEThD.



Jlst m3ydennst 6unosoruu Ha 6a30BOM YPOBHE CPETHEro 001Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hezento), B 11 kimacce — 34 gyaca
(1 gac B HeIEIIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JAPYTUMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponb Guonorun B GopMupoBaHUM COBPEMEHHOM HayYHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOM PUPOABI (HaOII0EHUE, SKCTIEPUMEHT, OITMCAaHUE,
U3MEpeHue, KiIaccuPukalus, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPraHU3aIMS.

Kusbie cucTembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ue. YPOBHU OpPraHU3aIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIN, MOMYJAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb MmoJiekyibl JIHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KIETKHU.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUUYECKHUE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI WU MHHEPAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOW MOJIeKyJbl (TepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depmeHTHI — Onoornyeckne katann3aropsl. CTpoeHue pepMeHTa: akKTUBHBIN
HeHTp, cyocrpatHas cnenuduyHoctb. Kodepmentsl. Butamunsl. Otinuus
(hepMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

VYrieBoibl: MOHOCaXapu/sl (TII0K03a, prd03a U 1e30Kcupr003a), Aucaxapuibl
(caxapo3a, JakTo3a) W TOJNMCaxapuibl (Kpaxmaj, TJIMKOTEH, UEeJUII0JI03a).
buonoruueckue GyHKIIUN YTII€BOOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'MapodUIBHO-
ruapodoOHbIe  cBOWCTBA. buomormueckwe GyHkmum aunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTHUH.

Hykneunossie xkucnorel: JIHK u PHK. Hykineoruasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne u ¢pynxunuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[{uTosiorus — Hayka o KieTke. KiletouHas Teopusi — MpuMep B3aUMOICHCTBUS
uaen u (pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUS KICTKHU.

Krertka kak 1enoctHas sxuBas cuctema. OO1ue npru3Haky KJIETOK: 3aMKHYTast
HapyxHass MmemOpana, moiekynbl JIHK kak reHermueckuit ammapar, cuctema
CUHTE3a OelKa.

Tumnel KJIETOK: JyKapuoTHYeCKass U mpokapuotuueckas. OcoOEHHOCTH
CTpOEHHUS TpoKapuoThuueckon kietku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KUBOTHOU U
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpaHa, e€ cBoiicTBa U ¢pyHkuuu. Lluronnazma u ee
opranounbl. OnHomemOpanHble opraHounbl kietku: OIIC, ammapar ['onbmxkwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPTraHOW[IBI KIIETKWA: MUTOXOHIPHUH, IIJIACTUIIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpraHoOWJbl KJETKU: pPUOOCOMBI, KIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiidi 1eHTp KieTku. CTpoeHue sijpa: sigepHas 000J04Ka,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BENIECTB B KIIETKE.

JleMoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

Huarpammsbl:  «PacnpeneneHne XMMUYECKHMX  JJEMEHTOB B HEXHBOU
npupoze», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOW IPUPOAEY.

Tabmuubl u cxembl: «lleproguyeckas TabiauIa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «brocunTtes 0enka», « CTpoeHuE MOJIEKYIIBI O€TTKay,
«Ctpoenue pepmenrtan, «Hykmnennosbie kucnotsl. JIHK», «CTpoeHrne MoneKysbi



ATO®», «CTpoeHHE 3YKApUOTUUYECKON KIETKH», «CTpOeHUE KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE NPOKAPUOTHYECKOW KIIETKWY,
«CtpoeHue sapa KIETKW», « Y TIAEBOIbD, «JIumuabm.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE MJi MPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMM, HKCIIEPUMEHTOB, MUKPOIpPENapaThl PACTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlabopaTtopHble U NpaKkTHYeCKue padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopaTopHas pabota Ne 2. «M3ydeHue CTpoeHUS KJIETOK PACTCHHUI,
KUBOTHBIX U OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M HX
OIHCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BellecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJISIIUSL  (SHEPTeTUYECKUiI OOMEH) — JBE CTOPOHBI E€IUHOrO Ipollecca
Merabosn3ma. Poijib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPrUM B IMOHUMAaHUU
MeTaboIM3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(dHBIN 1 rerepoTpodHsbIil. Posib pepMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dortocunre3. CperoBas U TeMHOBass (a3pl (orocuHreza. Peakuun
dbotocunTeza. DPpdekTuBHOCTL (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A JJISl KUZHU
Ha 3emiie. BiusiHue ycioBuil cpespl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBIIEICHHE U
AKKyMYJMPOBAaHHE SHEPTUHU B KJIETKE. DTanbl SHEPreTHYecKoro ooMena. ['nukonus.
bpoxxenne u ero Buabl. KuciaopomHoe OKHCIEHHE, WM KJIETOYHOE [bIXaHUE.
OxucnurensHoe GpochopunmupoBanre. IPHEeKTUBHOCTh IHEPreTUIECKOTO OOMEHa.

Peakumm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanus renetwdyeckoit mHPOpManuu B KIETKE. [ ©HETUUYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHUCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Mctopust otkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W OJKU3HEHHOTO IMKJIA BHPYCOB.
baktepuodaru. bonesHu pacTeHUW, S>KUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpatHast ~ TpaHCKpUNIMS,  peBepraza W uwHTerpasa.  [IpodmmakTrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konbsuos, 1. 1. UBanosckui, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl nuTaHus», «Metabonuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuit oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHKY,
«Ctpoenue u GyHKIHMOHUPOBaHHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Komy,
«Bupyco», «bakrepuodarny, «CtpoeHue u ku3HeHHbIA 1uka Bupyca CIIN/]a,
Oakrepuodaray, «Permxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenune IHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojesb cTpykTypsl JTHK.

Tema 5. PazmHoKeHHe U MHAUBHUIYAJbHOE PA3BUTHE OPTraHNU3MOB.

KrnerouHnplii 1MWK, WX SKU3HEHHBIM HUKN KieTku. MHTepdaza um MuTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHII.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[utonornyeckue OCHOBBI PA3MHOKEHHUSI M  HWHJIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOeIb KJIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
pPa3MHOXXEHUSA: JIEJICHUE HAABOE, II0YKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIOIOTO.

Meito3. Cranuu wmeiio3a. IIponecchl, npoucxonsdiine Ha CTagusxXx Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. BHOIOrMYECKUN CMBICT U
3Ha4YeHUE MeKo3a.

['amerorenes — mporecc oOpa3oBaHUS TIOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKAa) — CIepMaToreHe3 W OBOTIEHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJeHue, racTpyisiuus, opraHorenes3. IloctamOpuoHanbHOe pa3BuTHE. TUIbI
NOCTA3MOPUOHAIBHOTO PAa3BUTHS: MpsMOE, HEnmpsiMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3HIBATH BPOKICHHBIC
YpO/JICTBA.

Poct u pazButue pactenuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pacteHmity, «JleneHue kieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KICTOK,
«Ctpoenue xpomocombl», «Knerounsli nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiio3», «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIEKONMUTAIOIINUX U
4eJI0BeKa», «OCHOBHBIC CTAJIMU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOWIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapuoKknHe3 B KIIETKax
KOpElIKa JIyKa», MAarHuTHas MOJEJb-alIUIMKalus «/leeHne KIeTKW», MOJAEINb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmroaeHue MUTO3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpPOCHHSI TOJOBBIX KIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. Hacsie1cTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3amaun reHeTnkd. Mctopus pa3BuThs reHETUKHU. Poib uTomoruu
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiIam poccHCKUX M 3apyOeKHBIX
YUCHBIX B pa3BUTHE TEHETUKU. MeToabpl TEeHETHKU (TUOPUIAOJOTUYECKUA,
LIUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHEeTHUYeCKui). (OCHOBHBIE TI€HETUYECKUE
NOHATUA. ['eHeTHYeCcKass CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MoHoruOpuiHOe CKpellMBaHWe. 3aKOH €AWHO-00pasusi THOPUIOB IIEPBOTO
nokojeHus. [IpaBuiio ToMUHUpPOBaHUS. 3aKOH pacIlIeIUICHUs MPU3HAKoB. ['unore3a
YUCTOTHI raMeT. [1omHOe 1 HEeMOoJIHOEe TOMUHUPOBAHKE.

JurubpuaHoe ckpenmBanue. 3aKOH HE3aBUCUMOTI'0 HACJIeI0BaHU s PU3HAKOB.
[utoreneTnuyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOLIEe
cKkpenuBanue. Mcrnonb30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS [T ONPEACIICHUS
Te€HOTHUITa OCOOHU.

CuerienHoe HacneaoBaHue npusHakoB. Pabora T. Moprana 1o ciieruieHHOMY
HacJIeIOBaHUIO T€HOB. HapyllieHue cuenyieHus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpHUS HACIEACTBEHHOCTU. | €HETUUECKHUE KAPTHI.



['enetuka nona. XpoMOCOMHOE OIpeJeieHre Moja. AyTOCOMbI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHsle M TreTeporamMeTHble opranu3Mbl. HacnmemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHAcHEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarmoHHBIN ps ¥ BapUAIIMOHHAS KPUBAs.
Hopma peakuum npusHaka. KomndecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TeHOTUIIUYECKas, W3MEHUYMBOCTh. KomOMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTH. MyTarimoHHasi U3MEHIMBOCTh. Kimaccudukamuss MyTaiuii: TeHHEBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH TOMOJIOTHYECKUX PSAZIOB B HacleIcTBEeHHON n3menunBocty H. 1. Basuiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enernka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHCAIOTHYCCKIM, OJIU3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXUMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMmeHHOE OIIPEEIICHUE TEHOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00J€BaHUA YEJIOBEKAa: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHON MPeapacnoioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckne W TreHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIIBI
3I0pOBOTr0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hell. MeanKo-reHeTUYeCcKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUITMHCKON
TE€HETUKH B MPEOTBPAIICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHU YeIoBEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuie! 1 cxembl: «MOHOTUOPUTHOE CKPEIIMBAHKE U €T0 [IUTOTC€HETHYECKasI

OCHOBa», «3aKOH paCIICIJICHUS W €r0 IMTOT€HETUYECKas OCHOBaY, «3aKkoH
YUCTOTHI ~ TamMeT»,  «JluruOpumgHoe  CKpelIBaHHEY,
«lluTonmoruueckre  OCHOBBI  JUTHOPUIAHOTO  CKPEIIUBAHUIY, «Meiio3y,

«B3auMonencTBue  ajuleNbHBIX T€HOB», «l'eHeTHdecKkne KapThl PACTEHHUI,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEIOBaHMS,
CLUEIUIEHHOr0 ¢ mnosiom», «Kapuotunel yenoBeka W KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY, «MoaudukanroHHas HW3MEHYMBOCTH», «HacmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.
O6opynoBaHue: MoOAETU-AMIUIUKAIUA «MOHOTHUOPHUIHOE —CKpEIIMBAHHE,
«Hemomnoe nmomuHMpoBanue», «JlurmbpuaHoe ckpemmBanue», «llepexpect



XpOMOCOMY», MHKPOCKOT W MUKporpenapaT «J[po3oduna» (Hopma, MyTamuu
(GopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3yueHne MoanuKanMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpEenaparax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHE U aHAJIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOLECC. 3apOKICHHUE CEIEKUUH W JIOMECTUKALIMS.
VYyenue H. Y. BaBusnoBa o 1ieHTpax MpoOUCXOXKIACHUS 1 MHOTO0Opa3usi KyJIbTYpPHBIX
pactenunil. LIeHTpbl NporUCX0kKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHAUBUIYabHBINH OTOOPHI B
CEJIEKIIMM PAcTEHUW M KHUBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpelnMBaHUE YHUCTBIX JIMHUM.
I'ereposuc, wnu rubpuaHas cuia. HepoAaCcTBEHHOE CKpEIMBaHUE — AyTOPHJIMHT.
Otnanennas rubpuauzanus u e¢ ycrnexu. ICKycCTBEHHBIN MyTareHes3 u MoJiy4eHue
MOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIMN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3ganusi pexomOuHanTHoW JIHK wu TpaHcrenneix opranusmoB. KierouHas
nmwkenepus. Kinetounbie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUI.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

Okosornueckrue W othyeckue  npobnembl. MO —  reHeTHuecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Hoptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. ®@. 11BaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS W MHOTO00pas3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnaneHnas rubpuauzanusy», «Padotel akagemuka M. @. MBanosay,
«lTomumnonnus», «OObEKTHl OWoOTexHONOTUM», «KJeTOuHBIE KYJIBTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIIONOB JUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlabopaTopHble H MpaKTH4YecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHHS CEJIEKIMU PpPAaCTeHUd U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoarounonHast 600U,

[IpennochIku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOpUU. OBOJIIOIUOHHAS
TEOpHsI U €€ MECTO B OHMOJOruMu. BiusiHue 3BONIONMOHHONW TEOPUHM HAa Pa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBuzerensctBa  HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUS BHJIOB B TMAJEOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOAHbIE (HOPMBIL.
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (HIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3auuusl SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHU3MA. J[BWXKYIIME CHUJIBI DBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEIEICHHAs W3MEHYUBOCTD,
O0opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) 1 € OCHOBHBIE MOJOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) PBOJIONKMKA BUAOB B Mpupojae. MyTallmoHHBINA
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. l[lomynsiMOHHBIE BOJIHBI U Apend
reHoB. M301us 1 MUTpalus.

EctecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrop s3Bojouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodouud. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(d03bl U UIMO-aJanTalluHU.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJ1I000pa3oBaHus: Teorpaduueckoe, 3K0JIOrHIECKOoe.

Makpossomonust.  PopMbl  3BOJIOLUMU:  (uUIETUYECKasd, JAUBEPreHTHAs,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxxaeHue OT HecleuuaaTu3upoBaHHbIX NpenakoB. [Iporpeccupyromnias
cnenuanu3anvsa. AJanTuBHas pagualus.

JdeMoHcTpanuu:



[Toprpetsr: K. Jlunnein, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M.
bap, O. I'ekkenb, @. Mroep, A. H. Ceepiios.

Tabmunp! 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3eMie», «3apOIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «DopMbl  O00opbOBI 32
cylecTBoBaHue», «EctecTBeHHBI 0TOOpY», «MHOTO0Opasre COpTOB pacTEHUII»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUUBOCTBY», «ApoMopdosbdy, «Manoamantamumy», «OO0mas aereHepanus,
«/IBmxymme cunel sBomounn», «Kapra-cxema wMapmpyra nyremectBus Y.
Hapeunay, «bopnba 3a cymiectBoBanue», «lIpucmocoOIEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHue», « IKOJIOTMUYECKOE BUI000PA30BAHUE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKpPACKH,
Ha0op MIOAOB M ceMsiH, KoJulekuus «lIpuMepsl 3alIMTHBIX HPUCTIOCOOJECHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS SBOJIIONUNY», 00bEMHAsT MOJIEIb
«CTpO€HHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas xkapta wmupa, koiuiekuus «DopMbl COXpPaHHOCTHU
HMCKOTAEMbIX JKMBOTHBIX M pacTeHui», wmojaenb anmukamus «llepekpect
XPOMOCOMY, BIQXKHBIE IIpenapartsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISATYIIKWA,
Mukponpenapar «/Ipozoduna» (Hopma, MmyTaiuu GopMbI KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHe BHUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHIO».

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHME M pa3BUTHE KM3HU HA 3emule.

JloHayuyHbIE TIPEICTABICHHUS O 3apOXKACHUU KWU3HU. HayuHble rurmoresbl
BO3HUKHOBEHHUSI >KM3HM Ha 3emJje: a0uoreHe3 M maHcrepMmus. XuMHYecKas
ABOMIONMSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKUX.
DKCNEPUMEHTATBLHOE TTOATBEPKICHUE XUMUYECKON 3BOTIOIMU. HavanbHbie STansb
ouonornuecko sBomonuu. ['unoreza PHK-mupa. ®opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKU. llepBble KIETKM M UX 3BOJIIOLHS.
dopMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuopaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. [laneo3olickas spa W e¢ NEpUOAbl: KEeMOPUUCKU,
OPAOBUKCKUM, CUITYPUHUCKHM, JEBOHCKHAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30iickast 3pa 1 €€ EPUOAbL: TPUACOBBIN, FOPCKUI, METOBOM.

KaliHo3oiickags »3pa ®W €€ TMepuoAbl: MaJCOTCHOBBIM, HEOICHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTuKa KJIuMaTa U reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOTO MHpa KaK OTpakeHHE »3Boouud. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YesIoBEeKa. AHTPONOJIOTHs KaK HayKa. PazButue npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3JINyus 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrkymue cuibl (pakTopbl) aHTpornorenesa. HacnencrteeHHas ”3MEHUMBOCTD
U eCTeCTBEHHbIH 0TOOp. OOIIecTBEeHHBIH 00pa3 KU3HU, WU3TOTOBJIICHHE OPYIUN
TpYJla, MBILLJICHUE, PEYb.

OCHOBHBIE CTAaJIUM W BETBH 3BOJIIOLMH YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
yMenblid, YemoBek nOpsMoxomsminii, YenoBek HeaHAepTalnbCKuM, YenoBek
pasymHbIii. Haxoaku uMCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHS, 00JacTb
pacnpocTpaHeHHs, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHcKasi).  YepThl  NPUCHOCOOJEHHOCTH — NIpPEJCTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3uukHoBenne CojHEYHOM cHCTEeMbI», «Pa3BuTie
opraHuyeckoro  mupa», «PacturenbHas  kietka», <« KuBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHasi CHCTEMA OPraHUYECKOIO0 MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHUS 4YEJIOBEKa M YEJIOBEKOOOPa3HBIX
0o0e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0O 4YEJOBEKa», «llpeBHenmune moan», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHUEe pachy.

O6opynoBanue:  Mymsiku  «lIpoucxoxkneHue — yenoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTayiblla, KPOMAHBOHIIA), CJENKU WIA
U300pKEHHUS KAaMEHHBIX OpYJIUW MEepBOOBITHOTO YelioBeKa (KaMHHU-YOMIEpPHI,
pyoOuna, ckpebna), TEOXpOHOJOTHYEcKas Tabnmuia, KoJleKuus «DopMbI
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M NpaKTH4YeCcKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue McKomaeMbIx OCTATKOB PacTeHU U
KUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsi «IBONIOLUSA OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsl, Ha3eMHO-BO3JAYIIHAsA, MOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Oxonoruueckue (akropel. Kiaccudukanus -sKoIOrH4ecKkux (PaxTopos:
abnotuueckre, OWOTUYECKME U aHTPOINOreHHbIe. JleHcTBHE HSKOJIOTMUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTMsl.

buotnueckue ¢pakropsl. Buasl 0MOTHYECKHUX B3aUMOACHCTBUI: KOHKYpPEHUHUS,
XUIHUYECTBO, cuMOM03 U ero ¢opmel. [lapasutusm, koonepauus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHHe OWOTUYECKUX B3aUMOJEWUCTBUI Ui CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH ronyysinuv. OCHOBHBIE ITOKa3aTeln
HNOMYJISUMU: YHUCIECHHOCTb, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTB, IPHUPOCT,
Murpanys. JlmHaMyka 4uCI€HHOCTH MOIYJISILUY U €€ PEryIIsLus.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. ['ekkens.

Tabnuupl u cxembl: kapta «IIpupoausie 30HbI 3eMany», «Cpenbl oOUTaHUS
opranuzmoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH pocCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble M NpaKTH4YeCKHe padoThbI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast pabora Ne 2. «ITogcu€T MIOTHOCTH MOMYJISIITUN pa3HBIX BUIOB
pPACTEHUIN.

Tema 4. Coo0111eCcTBA M DKOJIOTHYECKHE CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHJIOBasi,
NPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3U B
ouoreHose.

Okonoruueckne cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTeMe U
ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B 3KOCHCTEME.
Tpoduueckue (numieBbie) ypoBHH dKocucTeMbl. [TuiieBsie nienu u cetu. OCHOBHbBIE
MOKAa3aTeld AKOCHCTEMbl: OHoMacca, MPOAYKIHUSA. OKOJOTHYECKHUE MHUPAMUIIbL:
OPOAYKIUU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYHUBOCTD,
camoperyJsanus, pazsutue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCHCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3zHooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemiectBo U ero ¢yHkiuu. OcobeHHocTH Ouocdepbl Kak
r100anpHOW JKOCHCTEMBI. JlMHaMUYecKoe paBHOBECME W oOOpaTHasi CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOreHHbIE U3MEHEHUST B Orocdepe.
['mo0GanbHbIE 3KOJOTUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHM€e NpUPObI U yenoBedecTBa. CoxpaHeHne 6HMopazHooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIPABICHUS
MPUPOIHBIMHU PECYpPCaMH U UX MCMOJb30BaHME. JloCTHKEHUST OMOJIOTHH U OXpaHa
IPUPOIBI.

JlemoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaues, B. 1. Bepnaackuii.

Tabnuuel u cxemsl: «lluiieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coodmectBay, «llenu nutanus», «IKONOrHUYECKas MUPAMHIIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneHo3 Bomoema»n, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE BO3JAEHUCTBHUS HA IIPUPOAY», «BaKHEHUIINE HCTOYHUKH 3arPsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BaxkHelIIas cocTapisitomas Ouocheps»,
«®akTopel  nmerpamauuu  nouBy»,  «llapHukoBbii  3PdexT»,  «DakTOPHI
pagMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIT 3KpaH OuOCheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MoAeb-anIIMKaus « TUMIUYHBIE OUOIIEHO3bI», TepOapuit
«PacTtutenbHble coobiIecTBay, Koymekunn «buoreHosy, «Bpenurenu BaxkKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP», TepOapuu U KOJJIEKIIMU PACTEHUH U KUBOTHBIX,
MPUHAJIEKAIME K Pa3HbIM 3KOJIOTMYECKUM TpyIaM OJHOrO BHUAA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paK€HUS OXPAHSIEMBIX BHUIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIT'PAMMbLI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacno ®I'OC COO, ycranaBnuBalTcia TpeOOBaHUS K pe3ylbTaraM
OCBOCHMs  OOyyaloUMMHUCA HpOrpaMM CpeaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHUE O0YYarolUUMUCA POCCUMCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
W CaMOOINpEeiCHUI0, HaluuyMe MOTHUBAllMU K OOy4YeHUIO  OHMOJOTHH,
L[€JICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHUSI OMOJIOTUYECKOTO
3HaHMS, TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, NPUCYLIIMMH CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€AMHCTBE Y4YEOHOW ¥ BOCIHUTATENBHON EATETRHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyX OBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHSA, Pa3BUTHS BHYTPEHHEHN MO3ULINY TUYHOCTH, TATPUOTU3MA, YBAKEHHUS
K 3aKOHY W MPaBOMOPSAKY, YEIOBEKY TPyJa U CTAPIIEMY MOKOJIEHUIO, B3aUMHOIO
YBOKEHUS, OCPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 W TPATULIUASIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickoit deaepanun, NpUpoae U OKPYKarOIIEH
cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yueOHOro mpenmera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITA U OMNbITA JIEITEIBHOCTH B MPOLECCE PeAM3alMi OCHOBHBIX HaIPABJICHUN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHHE CBOMX KOHCTUTYI[HOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTbH K COBMECTHOM TBOPUYECKOMU JAESATEIBHOCTU PU CO3AaHUHN YUEOHBIX
MIPOCKTOB, PEIICHWH YYeOHBIX W TIO3HABATEIBHBIX 3a7ad, BBITIOJIHCHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3MIIMI0 1O OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €¢;

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOILIECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCIEAOBATEIbCKUX 3a]ad, YBa)XXUTEJIBHOIO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpH OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEPCKOM JESITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKJaHCKON UIEHTUYHOCTH, NTaTPUOTU3MA,
YBAXKEHMS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoi, ropaoctu
3a CBOM Kpail, cBOWO PonnHy, CBOM S3BIK M KyJNbTYpYy, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSATHUKAM HPHUPO/IbI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIaJ POCCHUMCKMX YYCHBIX B CTAaHOBJIEHHE H
pa3BUTHE OWOJOTMH, TOHUMAaHUS 3HAYECHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeiiHas yOeKJICHHOCTh, TOTOBHOCTh K CiHyXeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEICHUS,

CIIOCOOHOCTh OLIEHMBAaTh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

OCO3HaHHWE JMYHOIO BKJIAJa B IMOCTPOEHUE YCTOMYMBOrOo OYIyIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTENSIM, CO3JaHUIO0 CEMBbU Ha OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LIEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOUIECHUMH;



MOHMMAaHUE 3MOILIMOHATBHOTO BO3JEUCTBUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3nyeckoro BOCHUTAHUS, (POPMHPOBAHHUSI KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

MOHMMAaHUE U pean3aliys 3[0pOBOro U 6e30macHoro o0pa3a )Ku3HHU (310pOBOE
MMTaHue, COOTIOICHIE TUTUCHUYECKHUX MPABIII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUI W OT/AbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAHUE 1IEHHOCTH TPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUN M HENPUSATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacTEpCTBa, TPYyAOJt00ue;

TOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3IuyHbIM cdepam npodhecCHuOHATBHONU JeSATEeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHUE K MPUPO/IE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA IS
OKpYXKarouen Cpepl;

OCO3HAHUE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAaTh MPUOOpETAEMbIe TPU U3YUEHUU OMOJIOTHH 3HAHUS
M yMEHUS TpU pEHICHUH TpoOJieM, CBSA3aHHBIX C  palUOHAIBHBIM
MPUPOJONIOIL30BaHUEM  (COOMIOZIEHUE TpaBWUJI  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE paBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);



AKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOWIEH IPUPOTHON
cpele, yMEHHE MPOrHO3UPOBATh HEOIATONPUATHBIE SKOJIOTUYECKUE MOCIEICTBUS
OpeIIpUHUMAEMBbIX JEUCTBUM U IPEIOTBpallaTh UX;

HaJIMYUE Pa3BUTOTO SKOJIOTMYECKOIO MBILIUICHHUS, YKOJIOTUYECKON KYJIBbTYpPHI,
OIIbITa JEeSITENIbHOCTH HKOJIOTHYECKOM HampaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSl MU B IO3HABATEIbHOW, KOMMYHUKATHUBHOW M COLUAIBHOU
MIPAKTHUKE, TOTOBHOCTH K YYACTHIO B MPAKTHYECKOU ACSITEIBHOCTU 3KOJIOTHYECKON
HalpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMSI:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH M OOILLECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM W YWTATEIbCKOM KYJIbTYpbl KaK CpEACTBa
B3aUMOJICHCTBUS MEXAY JIOAbMHU U TO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OMONOTMM KakK HayKH, OCO3HaHUs €¢ pOJu B
(opMUPOBaHNN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
MIPEACTABICHUS. 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOlIecTBa, B MMO3HAHMM MNPUPOJHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOJIeM
COXpaHEHUs IPUPOJHOTO PABHOBECHSI,;

yOeXACHHOCTh B 3HAYUMOCTU OWOJIOTMM JJII COBPEMEHHOW IMBUIIM3ALIMU:
oOecreyeHrss HOBOTO YpPOBHSI Pa3BUTHUsSI MEIULMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTb pPecypcHble MpoOJeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEe BBIXO/A U3 II00AJBHBIX HKOJIOTHYECKUX MPOOJieM U
o0ecrieueHus  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAJIHLHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HM,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKHX 3HAHUH B IEJsIX
HOBBIIIEHUST O0IIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpU U3yYeHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJb30BaTh TMOJydyaeMble 3HAHUS [JIs aHaiu3a U
OOBACHEHHUSI SIBIICHUN OKPYXAIOIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHU,
yMEHHE JellaTb OOOCHOBaHHBIC 3aKJIIOYEHHMs] Ha OCHOBE HAay4YHBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCIOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAHHWE LIEHHOCTHM HAYYHOW JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIISAThH
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHMW MO OWOJIOTUU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCSA
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEHU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, PHEPTus, sIBJICHHUE, MPoLece,
CUCTEMa, Hay4dHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCcleI0BaHue, HaO0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
yueOHbIe JeicTBHUS (TO3HABaTeIbHBIE, KOMMYHHKATUBHBIC, PETYJSTHBHBIC),
obecnieunBaroniye GopMupoBaHue PYHKIIMOHAIBHOW IPaMOTHOCTU U COLIMAIBHOM
KOMITETEHIIUU 00YyYaroNuXcsi, CIIOCOOHOCTh 00YYAIOIIMXCSl KCIIOJIb30BATh

OCBOCHHBIE MEKIUCIUTITMHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHUS W  YHUBEpCaJdbHbIC Y4YCOHBIC JCHCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeTtanpenMeTHbpIE PE3yJbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBaaneHue YHHMBepPCAIbHBIMH yueOHBIMU MO3HABATEJILHBIMH
AEeUCTBUSIMM:

1) 6a30oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOATENLHO  (OpMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHMM TPUEMBI JIOTUYECKOTO MBIILICHUS
(ananusa, cMHTE3a, CPAaBHEHMSI, KilaccuUKauu, 0000IeHHs ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapakKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpPENeNATh 1ETU JEATebHOCTH, 3a/laBas TapamMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCITOJIb30BATh OMOJIOTUYECKUE TOHATHUS JUTsl O0OBsICHEHUS (DAKTOB W SIBJICHUIN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
AQHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJIETIbHBIE CPEACTBA JIsI IPEACTABICHHS CYIIIECTBEHHBIX
CBSI3€H M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAKK€  MPOTHUBOPEYMA  Pa3HOTO  pOJA,  BBIABICHHBIX B Pa3jIM4YHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ yU4ETOM aHaM3a WMEIOIIHXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIETEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJIbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKIE IEHCTBUS:

BJIAJETh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM EATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0sieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOUCKY METOJIOB PEIICHU PAKTUYECKUX 3a4a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pAa3JIMYHbIE BHJIBl JACSATEIBHOCTH M0 IOJYYEHHIO HOBOTO
3HaHUS, €ro HHTEpHpeTald, NPeoO0pa3oBaHUI0O M NPHUMEHEHUI0 B Y4YEOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUMN, 33/1aBaTh IIAPaMETPhl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYallUsM, OLICHMBaTh HPHUOOPETCHHBIA OIIBIT;

OCYILECTBIIATh 1I€JICHANPABIECHHBIA MOMCK MEPEeHOCa CPEeICTB U CIOCOOOB
AeicTBUs B IPO(GECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JjacTu
KU3ZHEJECATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUIMHAIBHBIE MOAXOAbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(MOpMAIK (TEKCTEe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaTrype, OHOJIOTMUECKUX CJIOBAapAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B VHTepHeTe), aHaIM3UpOBAThH



nH()OpPMAIHIO pa3TUYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUIECKHA OLICHUBATH
€€ JIOCTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

bOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JIUYHBIE METOJBI MPU TIOWCKE H
otbope Omosornueckoi MHMOPMAITMH, HEOOXOAMMOM ISl BBHITTOJTHCHHS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3IUUHbBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  GOpMYy  MPEACTABICHHS
Oouosiorndeckor nHGopMauu (CxeMbl, rpaduKy, AUaArpaMMbl, TAOTHUIbI, PUCYHKH U
Jpyroe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KauyeCTBE CpEACTBA IMpu padboTe ¢
Ouosiornyeckod MHQoOpMaIruen: MNPUMEHSATh XUMUUYECKHEe, (UBUYECKHE U
MaTeMaTUYECKUE 3HAKW U CHUMBOJBI, (PopMysbl, abOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEIICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  paClO3HAaBaHWSA W 3aMATHl  WH(OpMaIuy,
MH(}OpMAIMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OBiaeHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o0menue:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCEX cepax KU3HH, aKTUBHO Y4aCTBOBAThH
B JMAjore Wiu JUCKYCCHUHU IO CYIIECTBY OOCYKJIaeMoil Tembl (yMEHUE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHTEIIBHO BBITTOJTHCHHS IIpeaiaracMon
3a/lau, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3UIIUN JPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacmo3HaBaTh HEBEpOAbHBIE CpEACTBA OOIICHUS, TOHMMATh 3HAYCHUC
COIMAJIBHBIX 3HAKOB, TMPEIMOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHTYaIldMH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHWS M B3aUMOJICUCTBHS, TTOHHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eATeJIbHOCTh:

MOHMUMATh M KMCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWUBUIYaJTbHON
PabOTHI MPU PEIICHUH OUOJIOTHYECKOM MPOOIeMbI, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYIIOBBIX (DOPM B3aMMOICHCTBHS MPHU PEIICHUH YIeOHOH 3a1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;



NPUHUMATh LA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH MU
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensaTb pojaud € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOT0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLEHUBAaTh HJAEH C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJbHBIMHU PEryJISTUBHBIMHU 1CHICTBUSIMH

1) camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JIEUCTBUSX U IMOCTYINKAaX MO OTHOLIEHUIO K >KHBOUM MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJBHYIO JCSITEIBHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTeIbHON
NEATEIbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENbHO COCTABJIATH IIJIaH PELICHUS TPOOJIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHUBATh MPUOOPETECHHBIN OMBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pPa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/J€Th  HAaBBIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMbI pedJIeKCUU IJI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATH PUCKUM W CBOEBPEMEHHO IPUHUMATHh PELIEHUS MO HX
CHW)KECHHIO;



OPUHUMAaTh MOTHUBBI W apryMEHTbl JPYIHMX IPU aHaJM3€ pe3yibTaToB
JESITEIbHOCTH;

3) npuHsiTHE Ce0sT U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMaThb MOTUBBl W apryMEHTbl JpPYTrUX [pH AaHaJIU3€ pPe3yJIbTaTOB
JESITEbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OuojorMU Ha
0a30BOM ypOBHE BKJIIOUAIOT creruduueckue s yaeOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, MHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHUM, BUbI ACSATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4YEOHBIX CHUTYallUsIX, a TaKKE€ B PeajbHBIX
KU3HCHHBIX CHUTyaIlUsiX, CBSA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOaM O0yUCHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buonorus» 6 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HaHUS E€CTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KApTUHbI MUPAa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJE POCCUMCKUX H
3apyOEKHBIX YYCHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJIEpKAHUE OUOJIOTMYECKUX TEPMUHOB M TOHSTHI:
’KU3Hb, KJIIETKA, OPraHu3M, MeTab0JIu3M (0OMEH BELIECTB U MPEBPALLEHUE SHEPTUN),
roMeocTa3 (caMmoperyisiusi), ypOBHEBas OpraHU3alMs O KUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHUE (PENPONYKIIHS ), HACIEACTBEHHOCTh, U3BMEHUYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OWOJIOTHYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IEHTPaJbHAas J0TrMa MOJEKysipHOW Ouonoruu), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHust (0 1eHTpax MHOrooOpasus H
MPOUCXOXKIEHUS KyJIbTYpHBIX pacTenuit H. V. BaBuioBa), onpeaensTh TpaHUIlbl UX
MPUMEHUMOCTH K JKMBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAONIOICHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SABJICHHUM, OPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO YKCIIEPUMEHTA, BEIIBUKEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEeyEeMbIMH BEIWYMHAMHU, OOBSICHEHUE IOJIYYECHHbIX



PE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OMHOKJIETOYHBIX W MHOTOKJIICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U MPEBpAIICHUS] SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO U SHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOKEHUS, HWHIUBUIYATLHOIO pa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C 1IeJIbl0 oOecredeHus Oe30MacHOCTH CBOETO 370pOBbsi M 370POBbA
OKPY>KaIOIINX JIFOCH, COOIIOIEHUsI HOPM I'PaMOTHOTO TIOBE/ICHHUS B OKpY KaroIen
MPUPOIHON cpeie, TOHMMaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOMU ounonoruu 151 OMOTEXHOJIOTHIA I PAalMOHAJIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE peIlaTh »JJIEMEHTApHbIE TE€HETUYECKUE 3a/layd Ha MOHO- H
IUTUOPUTHOE CKpEIIMBaHWE, CIEIJICHHOE HAaCJIeIOBAaHUE, COCTaBISTH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpPHBIE M IMpaKTUYeCKHe padoThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTHYECKOTO COACpKAHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011258 OMOJOTUYECKYI0 MH(DOPMAILIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BATh MOHSITHITHBIN armapaT OMOJOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTrO mpeamera «buomorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa WM HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIC POCCUUCKHX H
3apyOEKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHUE PAaCKPBIBATh COJICpKAaHNE OMOJIOTHICCKUX TEPMUHOB U IIOHSATHN: BUI,
MOMYJISANNS, TEHO(MOHM, 3BOJIONMS, ABMXKYIIHUE CHIBl ((HAKTOPBI) 3BOJIOIHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (HAKTOPHI,



ADKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3J1aratb OHOJOTMYECKHE TEOpUr (SBOJIOLMOHHAsA Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpimeBoro cxojacta K. M. Bbapa, yepenoBaHus TJIaBHBIX HalpaBiICHUN U
nyteir sBomonmu A. H. CeBeproBa, yuenust o 6uochepe B. W. Bepnanckoro),
ONpeaeNsaTh TPAHULIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOAaMHU HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOIIOJACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBJICHWW, OpraHU3alys W NpPOBEICHUE
OMOJIOTUYECKOTO YKCIIEPUMEHTA, BHIABUKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEeMbIMU BeJIMYMHAMHU, OOBSCHEHHE IOIYUYEHHBIX pPE3YJIbTATOB,
HCTIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPHU M 3aKOHOB, YMEHUE JeaTh BHIBOIBI
Ha OCHOBAHHH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIC MPU3HAKK CTPOCHUS OMOJOTHYECKHUX
O0OBEKTOB: BWJIOB, TMOMYJSIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOTeOlEHO30B U DKOCHCTEM, OCOOEHHOCTH TPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKHX (AKTOPOB HA OpPraHu3Mbl, IEpeHoca
BEILIECTB M IIOTOKAa HSHEPrMU B HSKOCHCTEMAX, AHTPONOTE€HHBIX HW3MEHEHUW B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB M OHMOTr€OXHMHUYECKUX
ITUKIIOB B Onocdepe;

YyMEHHUE TPUMEHSThH MOJYyUYCHHBIC 3HAHUS JJI1 OOBACHEHUS OMOJOTHUECKUX
MPOLIECCOB W SIBJIICHUM, IUIS NMPUHATHS NMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C LeNplo obOecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXKAIOIIUX JII0JIeH, COOJII0IEHUSI HOPM TPaMOTHOTO TIOBEICHUSI B OKPY KarOIIeH
MPUPOJHON cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTHH JIJISl PALIMOHATILHOTO MTPUPOOTIOIb30BAHMUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoOca BEIIECTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAaHMS);

YMEHUE BBIMOJHATh JIaA0OpAaTOpPHBICE M TMpaKTUYeCKhe paboThl, cOOII0IaTh
npaBuiia Mpu padboTe ¢ yu4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh U HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 TIICEBAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepuanbl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011ast 6MOJIOrMYecKyr0 HH(POPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MTOHSATUIHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnnuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3zoBaTebHbIE
padoThbI padoThbI
pecypchbl
bubnuoreka [IOK
! bronorns xax fayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpraHU3ALUs 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. bubmmoreka [JOK
3 XUMUYECKHUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bu6mmorexka I[IOK
4 HKHSHECATENRHOCTE KICTKA 6 https://m.edsoo.ru/7f41c292
Pa3zMHoOkeHMEe 1 UHIUBUIYATFHOE PA3BUTHE bubnnorexa [IOK
) 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHYUBOCTD 8 15 bu6nmmoreka [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekust oprann3sMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJOTHH https://m.edso0.ru/7f41c292
bubnunotexa [IOK
P 1
8 C3CPBHOC BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KIIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (witcpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuoreka [IOK
! BOmMoUHOHHAA buONOrHA o L https://m.edsoo.ru/7f41cc74
9 Bo3HUMKHOBEHME 1 pa3BUTHE )KU3HU HA 9 05 bu6nuoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
3 OpraHH3Mb 1 OKpY)KaioLas cpesa > L https://m.edsoo.ru/7f41cc74
bubnnorexa [JOK
4
Coo011ecTBa 1 SKOJIOTHYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmoteka I1IOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIeKTPOHHBIE
Hcnosab3oBanus
Ne uudgposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue | 000pyI10BaHMsI
n/n Bcero o0pa3oBare/ibHbIE
padoThbI padoThI uerpa «Touxa
pecypchbl
pocta»
bubnuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl MO3HAHUS KUBOU
npupoasl. [Ipakrnueckas
5 pabota Ne 1 «Mcnons3oBanue 1 05 bubnnoreka [IOK
Pa3JIMYHBIX METOJIOB IIPU https://m.edso0.ru/863e6122
W3YYEHUU OMOJIOTHYECKHIX
00BEKTOB»
3 buonoruyeckue cucTeMsl, 1 bu6mmoteka I[IOK
IIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTAB KIIETKH. 1 bu6mmotexka IIOK
Boja u MuHepasbHbIe CONH https://m.edso0.ru/863e674e
5 benku. Cocras u cTpoeHune 1 bu6mmoreka [IOK
OenkoB https://m.edso0.ru/863e6b72
DepMeHTHI — OUOIOTHYECKHE
karanu3aTopsl. JlJaboparopHas
5 pabota Ne 1 «M3yuyenue 1 05 bu6mmoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha puMepe
aMuUJIa3bl WIHM KaTajla3bl)»



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

bu6mmoreka [IOK

7 VYraesonw!. JI
HICBOARL SN https://m.eds00.ru/863e6870
bubnnorexa [JOK
8 Hyxnennossie kucinorsl. ATD
YIJICHHOBRIC KHCTOTRI https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeTo bl U3y4eHUs bubnnorexa [IOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
Undposan
nabopatopus
Kierka kak 1ieroctHast >kuBas
10 RELEON Camerac
cucreMa
usB
MMUKPOCKONOM
CrpoeHnue 3ykapuoTU4eCKOn
kieTku. JlaboparopHas paboTa
Ne 2 «M3yuenme ctpoeHus
KJIETOK PaCTCHUH, ) KUBOTHEIX Bubmiorexa IIOK
11 o 601311)/1 Saxre 1:11?1 o ’ 0.5 https://m.edso0.ru/863e6ff0
p p a https://m.edso0.ru/863e716c
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OITHCAHUE)
12 OOMEeH BelecTB WIn bu6nmmoreka [IOK
MeTa00In3M https://m.edso0.ru/863e766¢
Hudponas
naboparopus 1O
9KOJIOTHH (JaT4YUK
OCBEIIEHHOCTH, bu6nunoreka [IOK
13 doTocunTe3. XEMOCHHTE3
BJIAXKHOCTH u | https://m.edsoo.ru/863e7c98
TEMIIEPATYPHI)
Pa6ota ¢

repOapHbIM



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

MaTepuaioMm

. bu6mmoteka [IOK
14 dnepretuieckuii oOMeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jlenenue kiaeTku. MuTos.
Jlaboparopnas padora Ne 3 MuKpocKon
15 «Ha6JIiIOLI§HI/Ie f/II/ITOSa B 05 u,mb;osoﬁ, Bubmrorexa IIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa MUKponpenapaTbl
JyKa Ha TOTOBBIX
MUKpOIpernapaTax»
16 buocuntes 6enka. Peakius bubnmoreka [JOK
MaTpUYHOIO CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsmus — OUoCUHTE3 bubnnorexa [JOK
Oenka https://m.edsoo.ru/863e796e
18 Hexknerounsie hopMbl )KU3HU bubmuoreka [LIOK
— BUPYCHI https://m.edso0.ru/863e7540
DopMBI pa3MHOKEHUS bubmmorexa [IOK
19 OpraHH3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmuorexa [IOK
20 Meitos https://m.edso0.ru/863e7f4a
O06pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
O11010TBOpPEHHE. Bu6miorexa LIOK
21 JlaGoparopras padora Ne 4 05 https://m.edsofru/863e81b6
«M3yueHune CTpOeHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
22 WHauBuayansHOE pa3BUTHE bubmuotexa [LIOK



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

OpraHnu3mMoB

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

23

['eneruka — Hayka o
HACJIEJICTBEHHOCTH U
MU3MEHYMBOCTHU

bu6mmoteka [IOK
https://m.edso00.ru/863e86f2

24

3aKOHOMEPHOCTH
HACJIEI0BaHMS TPU3HAKOB.
MoHOTHOPUIHOE CKPEIIIMBAHNE

bubnnorexa [JOK
https://m.edso0.ru/863e8878

25

JuruOpuiHoe CKpenBaHue.
3aK0oH HE3aBUCUMOTO
HaCJIeIOBaHHMsI IIPU3HAKOB

bubnuorexa [IOK
https://m.edsoo.ru/863e89a4

26

CuernieHHOe HaceI0BaHUE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO
n JII/IFI/I6pI/I)1HOFO CKpCIIUBaHUA
y 1p030(UITbI Ha TOTOBBIX
MUKpOIpenaparax»

0.5

bu6mmoteka I[IOK
https://m.edso0.ru/863e8c60

27

T'eneruka nmona. HaciemoBanue
HpI/IBHaKOB, CHCIINICHHBIX C
OJIOM

bu6mmoteka I[IOK
https://m.edso0.ru/863e8c60

28

M3MeHYnBOCTS.
Henacnencrennas
U3MEHYHBOCTH. JlaboparopHas
pabora Ne 6. U3yuenue
MOIU(UKAITMOHHOM
W3MEHYMBOCTH, TOCTPOCHUE
BApUALIMOHHOTO psia U
BApUALIMOHHON KPUBOW»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencresennas

0.5

but6mmoreka [JOK



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

U3MEHYMBOCTh. JlabopaTopHast
pabora Ne 7. «AHanu3 MyTanuit
y Ip030(HITBI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MUKpOTpenaparax
bu6mmoreka [IOK
30 r 1
cHetHia gefopeka https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O6001IICHHE
31 o Teme «HacnencTBeHHOCTD U 1
U3MEHYMBOCTH OPTaHU3MOBY
bubnuorexa [JOK
32 Cenexiys Kkak HayKa u npouecc 1 https://m.edsoo.ru/863e9214
MeToanl ¥ JOCTHKEHUS
33 CEJIEKIINHU PACTEHUI U 1 bubnnorexa [IOK
i p https://m.edso00.ru/863e9214
SKUBOTHBIX
34 buorexHoorus Kak oTpacis 1 bubnnorexa [IOK
MIPOU3BOJCTBA https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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

11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne [ara uudpoBbIie
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero H3YyYeHUs o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 OBOIIOLUS U METOJEI €€ 1 bubmnoreka LIOK
U3Y4YCHHUS https://m.edsoo.ru/863ea20e
5 WcTopus pazButus 1 bubnuoreka LIOK
MIPEJICTABICHUI 00 IBOIIOIIUU https://m.edsoo.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOSBOIIOTHH https://m.edsoo.ru/863e9cle
[Tomymsimus Kak aeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JII;60 I.':llTo HI;ﬂ abota Jl\io 1 1 0.5 brbmmorexa OK
PATOPHaA p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHIO»
5 JIBIOKyIIME CUIIBI (3JIEMEHTapHbIE 1 bubnnorexa [IOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
5 EctectBennsblit 0TOOp U €ro 1 bubnnorexa [HOK
hopmbI https://m.edso0.ru/863e9ed0
Pe3ynbTaTe! 3BOIOIMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
1 BUJ1000pa3oBaHMe. Bu6 OK
7 JlaboparopHas pabota Ne 2 1 0.5 nommoreka L{

«Ornurcanue IpuUcrocoOIeHHOCTH
Oopranusma M €€ OTHOCUTEIbLHOTO
XapaKTepa

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



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

Hanpasnenus u nytu

bu6mmoreka [IOK

8
MaKpO3BOJIIOLIMHI https://m.edsoo.ru/863e9cle

9 HeobOpatumocTs 3BoOMIOIAH

10 WcTopus xxu3Hu Ha 3eMiie U
METO/IbI €€ U3yUYCHUS

1 ['unores3sl NpoOMCX 0K IEHUA bubnmoreka [JOK
KM3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
PazpuTne xu3Hn Ha 3emiie 1Mo bubmuorexa [JOK

12
Jpam U nepuojam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KUBOTHOTO

13 mupa. [Ipaktrueckas padora Ne 1 05 bubmmoreka [LIOK
«M3y4eHne ncKonaemMspIx ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U KUBOTHBIX
B KOJIJICKITHSIX
CoBpemeHHas cucTeMa bubnnorexa [HIOK

14
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOIHS YeJIOBEKA bu6mmoreka [IOK

15
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JBuxymiue cuiibl ((pakTops) bu6nmoreka [LIOK

16
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaTUH SBOJIIOLHUN
YeJIoBeKa

18 YenoBeueckue pachl U bu6nmoreka [LIOK
IIPUPOJHBIC aaNTAllUN YEIOBEKA https://m.edsoo.ru/863eaea?2
PeseprubIil ypok. O60061IICHHE TTO

19 Teme «BO3HUKHOBEHME U

pa3BUTHE )KU3HU Ha 3eMIie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOI0THUs KaK HayKa

Hudporas

nTaboparopus
M0  DKOJIOTUH
(maTamx

OCBEIICHHOCTH,
BJIQKHOCTH U
TeMIepaTypbl)
Pa6ora c

repOapHbIM
MaTepUaIoM

21

Cpensl oOuTaHus 1
AKOJIOTHYECKHE (DAKTOPBI

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

22

Abunornyeckue (GpakTopel.
JlaboparopHas pabota Ne 3.
«Mopdonoruueckue
0CcOOEHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHUSD.
JlabopaTtopHas pabota Ne 4.
«BnusHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863eb10e

23

buotnueckue paxkTopsl

Bbu6nmuoreka [JOK
https://m.edso0.ru/863eb348

24

DKOJOTUYECKHE XaPaKTEPUCTUKH
nomyssitun. [pakTudeckas
pabota Ne 2 «[Toacuer MIOTHOCTH
TOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHui»

0.5

25

CoobmiecTBa OpraHu3MOB —
OMOIIEHO3

bu6mmoreka [IOK
https://m.edsoo0.ru/863eb46a



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

Hudporas

nTaboparopus
M0  DKOJIOTUH
%6 DKOJIOTHYECKUE CUCTEMBI 1 (maTuuk bubnmoreka [JOK
(9KOCHCTEMBI) OCBeIllEHHOCTH, |  https://m.edsoo.ru/863eb46a
BIQKHOCTH U
TeMIepaTypbl)
OcHoBHbIE MTOKa3aTeNnu
97 3KOCUCTEMBI. DKOJIOTUYECKHUE 1 bubmuorexa [JOK
nupamuibl. CBOMCTBA 3KOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [IpupoHbIE SKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocgepa — rnobanbHas 1 bubnnorexa [IOK
’KOCUCTEMA 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [IOK
onocepsl https://m.edsoo.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emin 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnuoteka [IOK
YyeJoBeYecTBa https://m.edsoo.ru/863ebale
PeseprubIil ypok. O0001ICHHE
34 TeMsl «CooO1iecTBa u 1
IKOJIOTHYECKHAE CHCTEMBD)
OBILIEE KOJIMYECTBO HACOB 10 34 25

[TPOT'PAMME



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-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwms, 10 xknacc/ Ilaceunnk B.B. AxkrnmoHepHoe 0011ecTBO
«M3parenbctBo «IIpocBenienne»
* buosnorwus, 11 kmacc/ [Taceunuk B.B., Akninoneproe 001mecTBo

«3marensctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

UHTEPHET






