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HOACHUTEJIBHAS 3AIINCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
OmpeNieNieHUs] TOAX0J0B K (OPMUPOBAHUIO COJIEpXKAHUS YUYEOHOro mpeameTa
«buonoruss» cocraBwIM: KoHUeNnTyaidbHble monoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MPUHIIMAIIAX, XapAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Oouosiornu, €€ 3HAYCHWU B TO3HAHUM SKUBOW TIPUPOJIBI M OOECICUCHUU
CYILIECTBOBAHUSI YeJioBeYeCKOro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no 6uonorun 1aét npeacTaBiIeHue o Lelsx, 00 001Iel cTpareruu
00y4eHUs, BOCITUTAHUS U PA3BUTHS 00YJAIOIMMUXCS CPEJACTBAMHU YUEOHOTO MpeIMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPIKaHUE, €T0 CTPYKTYPY,
pacnpeneneHue Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHUs y4eOHOro Marepuaia ¢ y9€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMUKH 0Opa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme o 6100THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
NEeATeIIbHOCTH/YIEOHBIX JCHCTBUA OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOrMu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0pPOBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYKAIOIIeH NPHUPOTHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHWI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM 4YHUCJe: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAaHUS, 000CHOBAHUS SKOJIOTUUECKH IEIECO00pa3HOTO
MOBEJICHUS B OKPY>KAIOILIEH MPUPOJHOW CpEeAe, aHaIu3a BIHUSHUS XO3MCTBEHHOM
NEATEeIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCHUCTEM.
Ycunenne BHUMaHHAS K TPUKIATHOW HANPABICHHOCTH YYeOHOTO TmpeameTa
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECTIEUeHHS] YCIOBUM JJIsI pEILICHUS



OJIHOM M3 aKTyalIbHBIX 3aJ]a4 IIKOJIBHOIO OMOJIOTrMYEeCKOro o0pa3oBaHus, KOTOpPas
npeanoiaraer (GOpMUPOBAHUE Yy OOyHAIOUIUMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MHUPA.

buonoruss Ha ypoBHE cpeaHero o0Omero o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYYaIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MpPU3HAKaX — YpPOBHEBOW OpraHW3allid M HBOJIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOWU MPHUPOJE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OUONOTUSl UMEET TAKXKE JIJIsl PEIICHHS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero  00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu odOecrneynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAllMM OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYEHUH Y4eOHOro mpeaMera
«buonorus» cocTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpXKaHUs, MPEICTABICHHOIO B IMpOrpaMMme IO
ouonoruu.

Otb6op comepkanusi ydyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC [JIS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIoBeKa B OKPYJKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPIKaHUA, KOTOPbIE CIyXKaT OCHOBOHM JUIsl (YOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHue cojepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOrMHM OCYIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUSA 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEpKaTeabHble TUHUU: «buosorus kak Hayka. Metozsl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHusM Kak
Ouonorunyeckas cucrema», «CuctemMa U MHOrooOpazue OpraHMYEeCKOro MHpay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3yuyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHM3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1t GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BBIAAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyYaromuXxcsl MO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHaldu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTraHU3AIINH;

CTaHOBJIEHHE Yy OOydYamIMXcsi O0Omel KyJIbTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpPa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHU U OTBITA, MOJIYYEHHBIX MPU U3YUCHHUH
OHOJIOTHH;

dopMupoBaHue y O0OyYaroOlUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JAESATEIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIEAOBAHUIM;

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

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HU JIJIS
OLICHKH IOCJICICTBUN CBOEU AEATEIBHOCTH IO OTHOIIEHUIO K OKPYXKAIOIIEH cpelie,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHON obsacTu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1st u3yuenus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHETO 0011ero o0pa3oBaHusI
B MBOYVY «3apybunckas COI» orBoautcs 68 yacos: B 10 kmacce — 34 gaca (1 gac
B Hezeno), B 11 kimacce — 34 gaca (1 yac B Henenio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMHU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccuukamms, MOJEIUpOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB MPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOJIBL.

CaoiicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHu3aliu OMOCUCTEM:
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: moaenb Mojekyisl JTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunudeckue
GyHKIMHN OEJIKOB.



depmeHTh — Ouosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Otauuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pu003a U 1e30KCUpr003a), Thucaxapuibl
(caxaposa, JnakTo3a) W TMoJHcaxapuibl (Kpaxmaa, TJUKOIeH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapodUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIMUJIOB KaK ICTOUHUKOB SHEPTHUH.

Hyxnennossle kucnorsl: JHK u PHK. Hykneotuasl — MoOHOMEpHI
Hyki1eruHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kierke. Kiierounas teopus — npumep B3auMOCHCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. METO/Ibl U3YyUEHHUsI KIIETKH.

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

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTudeckas. (OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpaHna, e€ cpoiicTBa U GpyHKIMU. [luTomasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTuA. Buael mractua. HememOpanHBIC
OpraHoOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEHIECTB B KIIETKE.

JdeMoHCcTpanum:

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

Jnarpammel: «PactipeneneHne XuMUYECKUX 3JIEMEHTOB B HEKMUBOU IPUPOJIEN,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuupl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,
«Ctpoenne pepmentayn, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKH», «CTPOCHUE HKUBOTHOU KIIETKHU,
«CTpoeHHE paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynioBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJiA MPOBEICHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOMOM Ha TOTOBBIX MHKpOIIpErnaparax U HuX
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUSI BEIIECTB W DHEPrMH B TOHUMAaHUHU
MeTaboIn3Ma.

Tunel oOMeHa BeliecTB: aBTOTpOodHBIN U rerepoTpodHbIi. Ponk pepmenTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. I PekTuBHOCTh PoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUS €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuuecknii oOMeH B KJeTKe. PaciuernieHue BelecTB, BBIIACICHHUE H
AKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTaIbl JHEPreTUIECKOro oomMeHa. [ mukonus.
Bbpoxenue m ero Buabl. KucimopogHoe oOKuCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SHEPTETUUECKOTO 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 TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHull, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3zOyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W  uHTerpasa. I[Ipodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMeHn», «Xioporiacty, «Dotocunre3», «Ctpoenue JTHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHHe KIeTKU», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipormeccrl, mpotekaronue B uHTepdaze. Perukamus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJIHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranuu muto3za. IIpounecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JE€JICHUE HaJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CETIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cranun Mmeiioza. IIporecchl, mpoucxoAsiie Ha CTaAUSAX Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHs SUIEKIETOK H crepMaTo3ousioB. OIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpynisauusa, opraHoreHes. IloctamOpuonanbHOoe pa3BuTHe. Turnbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsAmoe pa3zBuTHE», «['aMeToreHe3 y MiaeKONMUTAIIUX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparthbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-alnmuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAaHOBIIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
yu4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnueneMm.
MonoruOpuiHOe CKpenMBaHue. 3aKOH eauHOo00pa3us THOPUIOB TIEPBOTO
nokosieHus. [IpaBuiio qomMuHUpoBaHUs. 3aKOH pacIIECIUICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIUBAHUSI.
AHanmzupyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacieaoBanue mpu3HakoB. Paborta T. Moprana no crierieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyleHne cuenieHnsi FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE mnoJjia. AyTOCOMBI U TOJOBBIE
XpoMocoMmbl. ['omorameTrHsle M reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

M3meHunBOCTh. BHIbI K3MEHUMBOCTH: HEHACJICICTBCHHAS] M HACJICICTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoricTBa MOANGMUKAIITMOHHON N3MEHYUBOCTH.

HacnencTBennas, winm TeHOTUMUYECKas, W3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanusi MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ MpUYUHBI MyTanuid. MyTtareHHnbie (hakTOpHhI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HacaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBeKa: F'eHEaJIOrNYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOe OnpeeeHNe FeHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacnencTBenubie 3a0ojieBaHUsS 4YeJOBEKa: TICHHBIC OOJIC3HH,
00JIe3HU C HACIEJICTBEHHOM MPEeAPaACIIONOKEHHOCThIO, XPOMOCOMHBIC OOJIe3HHU.
ComaTtuueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETUIECKUX
Oose3Hel. Meauko-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAUCHHUE MEIUIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHI YeII0OBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBunos.

Tabmwump! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIMBAHNE U €T0 IUTOTCHETHIECKas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYEeCKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpenpanuey, « L {luromorndaeckne 0CHOBBI TUTHOPHUIHOTO
CKpemuBaHus», «Meno3y, «BzaumoaelncTBUE ajuieIbHbBIX TEHOBY, «l €HEeTHYECKHE
KapThl PaCTeHUH, >KUBOTHBIX W 4YeJoBeKay, «['eHeTnka mosia», «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CLEIUIEHHOTO ¢ TojoM», «KapuoTtumbl yemoBeka M >KMBOTHBIX),
«Bunpsl m3mMeHUnBOCTHY, «MomudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanwme
pesyc-pakropan, «I'eHeTHKa TPy KpoBH», «MyTallmoHHAsS H3MCHUIUBOCTD.

O6GopynoBaHue: MOJETU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKpotpenapat «Jpo3oduna» (Hopma, MyTaruu GopmMbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U IpaKTHYeCKHe PAdOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpONpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue | aHAJIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Tpoliecc. 3apOoXkIeHUE CEIeKIUU U JOMECTUKAIIUS.
VYyenne H. U. BapunoBa o neHTpax MpoUCX0OXKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOoICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHI.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nojiyueHue
NOJIMIUIOUAOB. JIOCTH>KEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcrenHwsix opranm3mMoB. Kierounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  mpodbimembl. MO -  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. Bauno, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapta «LIeHTpBI NPOUCXOXKICHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanéHnas ruopuauzanus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repobapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypeusi «OCHOBHBIE METOJABI M JOCTHKCHHS CEJICKIHUU PACTEHUU U
YKUBOTHBIX (Ha CEJICKLIMOHHYO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [lasieoHTOIOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONW JICTOMUCH, TEPEeXOaHbIE (DOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepuKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCEX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. IIpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOLUH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeud
reHoB. M30as1ust U MUrpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh03bl M HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopmMbl  IBOJMONHH:  (pryieTHYecKas, IWBEpPreHTHa,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxxaeHne oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHAs paudalysl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'exkkens, @. Mrosuiep, A. H. CeBepiios.



Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOrO MUpa Ha 3emiie», «3apoablln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomyamumy, «MyTtanuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanun», «OOIIas gereHepanusy,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIpHCOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE Y, «IKOJOTUUECKOE BUI000PA30BaAHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alIUTHBIX TPUCITIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHHe TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKius «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmukanua «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «JIpo3oduna» (Hopma, MyTaniuu GOpMbI KPLIEEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HH HA 3emule.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUSI. AOUOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUUECKOHN 3BoJtonuu. HavanbHbie 3Tamnbl
ouonorndeckoit sBosronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBECHHE MNPOTOKIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. llameoszoiickas 3pa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1epuoApl: NaJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa U TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tallbl
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMoIUU. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpornoreHeza. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETIOBEKA.

JBmxyiue cuiibl ((hakTopsl) aHTponorenesza. HacneacrseHHass U3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 KU3HU, WU3rOTOBJICHUE OPYAM
TpYJla, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npaAmoxomdamui, YenoBek HeanaepTranbCKuh, YHenoBek
pa3ymHbIii. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dPKBaTOpHAJIbHAs),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnuuel u cxemsl: «Bo3nukHoBeHHe CoJIHEYHOUM cucTeMbl», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <OKWMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHMYECKOrO0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA W UEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JIpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HernoBeuecKkre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHnne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEaHAEpTajabla, KPOMAHBOHIA), CIICNIKH WJIU
M300pakeHUss KaMEHHBIX OpYAUH NEPBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI,
pyOmna, ckpebia), TeOXpoHOJOruueckas TaOnuma, Koyuiekuus «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «/3yueHue MCKOMaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4YHBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJjau U pasJeibl 3KOJOTUH. MeToIbl 3KOJOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHUOpPTraHU3MEHHASI.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOJIOTMYECKUX
(bakTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JI€WCTBHIO  aOMOTUYECKUX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhakTopsl. Busibl 6MOTHUECKUX B3aUMOICHCTBUN: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPaIU3M.
3HaueHrne OUOTHMYECKUX B3aMMOJIEUCTBHUI JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisiuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuKka YuCICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomorudueckue 0COOEHHOCTA PACTEHHUM U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiueBasi). Bunbl-momuHanTel. CBs3M B
ouoreHose.

Okonoruyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »dKocucreMe u
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYICHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTHUHU B IKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH d3KocucTeMBI. [TumieBbie 1ienu u cetu. OCHOBHBIE
MOKAa3aTeM 3KOCHCTEMBbI: OHOMacca, NPOAYKLUS. OKOJOIMYECKHE MNHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOMCTBA HSKOCUCTEM: YCTOWYHBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHoobpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHOCTH OHOchephl Kak
100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Omochepe 3emin. AHTPONIOreHHbIe U3MEHEHUsI B 6rocdepe.
I'moGanbHbIE 2KOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE MPHUPOBI U yeroBedecTBa. CoxpaHeHrne 6nopazHoodpasus
KaKk OCHOBa ycroilunmBoctH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS
NPUPOJHBIMU PECYpCaMU U MX UCIOJIb30BaHUE. J[oCcTHKeHUsT OMOJIOTHN U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmumpl u cxemsbl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3JICUCTBUA HA MPUPOAY», « BaxkHENIINEe HCTOYHUKH 3arpsA3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BakHeimas coctamistomnias ouocheps,
«®akTopel  gerpamanuud  nouB»,  «llapHukoBblii  dddexT»,  «DakTOpbI
pPaANOaKTHBHOTO 3arpssHeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Monaenb-ammInkanus «TunuaHble OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJieKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CETbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapUu M KOJUICKITUY PACTCHUIA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit  ®enepanuu, U300paKeHUsT OXpaHSEMbIX BHUJIOB PACTCHUH U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

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

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA mpeamera «buonorus» mpocturarorcsi B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIMUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJuMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpOBAaHHOW BHYTPEHHEH IIO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOMN JI€ATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



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

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JIEATEIILHOCTH MPU CO3aHUU YUEOHBIX
MPOCKTOB, pEIICHUHM Y4eOHBIX M T[O3HABATENbHBIX 3aJlad, BBINOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKHUTEIbLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBa)KEHHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoi, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM MPUPOAIBL,
nocTHKeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKWU3HHM B COOTBETCTBUHU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUSA JKUBOU MIPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBaHMS KYJbTYPbI 310POBbSl U
IMOIMOHATBLHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa *Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY M
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHUE IIEHHOCTH TMPaBWI HWHIUBUAYAIBHOTO U  KOJUJIEKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYyA0It00ue;

TOTOBHOCTh K AaKTHUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUAIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K pa3nyHbiM cepaM MpoPecCHOHATBHON NeATEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11e71IeCO00pa3HOe OTHOIICHHUE K TPUPOAE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ANBHOIO XapakTepa SKOJOIMYECKUX MpOoOJIeM M MyTel HX
peleHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE PABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKocHUCTEM, Orochephl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPE OKPYKAIOIIEH IIPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJATONMPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJU4HUE Pa3BUTOIO SKOJOTHYECKOTO MBIIUIEHUS, SIKOJIOTUYECKOW KYJIbTYPBI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHYECKON AEATEIIBHOCTH YKOJOTHUECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOW KyJbTYpbl Kak CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaK HayKH, OCO3HaHusi e€ poju B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYXKAIOIIeM MHUpE KaKk O €JIMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHuu MpolieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOexX1EHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJIsi COBPEMEHHON LIMBUIN3ALUU:
o0ecrieyeHus: HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJIOBEUeCTBA, MIOMCKA MyTel BbIXO/a U3 INIOOATBHBIX 3KOJOTMYECKUX MpobiieM U
o0ecnieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PAallMOHAIBHOMY
UCTOJIb30BAaHUIO HPUPOJIHBIX PECYPCOB U (OPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HY,

3aMHTEPECOBAaHHOCTh B TMOJYYEHMM OWOJIOTMYECKUX 3HAaHUM B Leix
MOBBIIIEHUS OO0IIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOmMXCs, (HOpPMHUPYEMOit
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUSA I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY’KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO MTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M MCCIIENOBATENBCKYIO NEITENBHOCT HHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ysbTaThl OCBOEHHUS y4eOHOTro mpenMera «buosiorusy
BKJIIOYAIOT: 3HAYUMbIEe JJi1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHATUS, OTPAXKAIOIIIHNE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXxX (BEIIECTBO, DHEPTHUs, SBJICHHUE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
uccJe0BaHre, HAOII0AeHUE, U3MEPEHUE, IKCTIEPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yuyeOHble JeicTBUS (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue GopMupoBaHre (PyHKIIMOHATBEHONW IPAMOTHOCTH M COLIMAIIBHOM
KOMIIETCHIIUM  OOYyYalolUXCs, CIOCOOHOCTh OOYYarIIMXCs — HMCIOJIb30BATh
OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECCKNE 3HAHKS U YHUBEPCATbHBIC
ydeOHbIe IEWCTBUS B MIO3HABATEILHOM U COIIMAIBHOM MPAKTHKE.

MeranpenMeTHbIE Pe3yJbTaThl OCBOCHHS MPOrPaMMbl CPEIHETO OOIIEeTo
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, Ki1accuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBS3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu AEATEeIbHOCTH, 3ajiaBasi IapaMeTpbl U KpPUTEPUU UX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TIOHITHUS I OObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTHUBHBIE, JE€AYKTHBHBIE, IIO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MOJIEIbHBIE CPEJICTBA JJIsl MPE/ICTABICHUS CYIIECTBEHHBIX
CBS3¢d W OTHOIICHHM B M3y4yaeMbIX OMOJOTHUYECKHUX OO0BEKTaX, a TaKxKe
MPOTHUBOPEUMII PA3HOrO pOJa, BBISIBICHHBIX B Pa3IMYHBIX HH(OOPMALMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIIEIACTBUMN JACATEIHBHOCTH;

KOOPJMHUPOBATH U BBITIOJNHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIICI0BATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

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

(dbopMHpOBATh HAYYHBIH THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHECH,
KJTIOYEBBIMU TIOHSITUSIMHU U METOJIaMH,

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIHLHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeJIbCTBAa CBOUX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK IMEpPEeHOCca CPEJCTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpEJIaraTh OPUTHHAIBHBIC MOJAXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OMOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HHOOPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil uHGoOpMaIMU, HEOOXOIUMOM JJIsl BHIMIOJHEHUS! y4EOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
ouosiornueckor nHopmanuu (CXemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA IMpu padoTe ¢
Oouosiorndeckoi mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKHUe 3HAKM M CHUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHHU TO CYIIECTBY OOCYKJIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUNA APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, NMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOM popme hopMyITupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHAYaJIbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS NP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0TO YJ€Ha KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,



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

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNbTAT 1O pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE IMOBEJACHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAaHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISTh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa3oBaTeIbHOM
NEATEIIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUTEHUN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIINIATH CBOM 0OOpa30BaTENbHBIM H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA UM MBICAUTENbHBIX MPOILIECCOB, HUX PE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PEILLIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTAaTOB
NEeATEeNbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU JPYTOro YeI0BeKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUN, BUJBI JEATEIIBHOCTA O MOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamerHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUS.

[IpenqmeTrHbIe pe3ynbTaThl OCBOCHUs ydeOHOTo mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAapTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIaJAE€ POCCUNCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (PYHKIIMOHATBLHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJI€TKa, OPTaHU3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAILICHUE SHEPTHH ),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsA, IIEHTpalbHAs JOrMa MOJEKYJsIpHONH Ouonoruu), 3akonbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOT'O NO3HAHUS B OMOJIOTHH: HAOIIONCHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SBICHUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIKEHUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEeMbIMH BEIWYMHAMH, OOBSCHEHUE IMOJYUYEHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSITUN, TEOPUI U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIACISITh CYINIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MIPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAllleHUs] PHEPTUHU B KJIETKE, (DOTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIBHOTO Ppa3BUTHS  OpPraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, IUIA NPUHATUS NPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKpPYXaIOLUX JII0eH, COOMI0OIEHNS HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON Cpejie, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHKESHUM
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUH UL PalMOHAIBHOTO
IPUPOIOIIOIH30BAHUS;

yMEHHE pellaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPHUHOTO CKPEIIUBAaHUS JIJIsl MPEJICKa3aHUsl HACJIeJIOBaHUSI MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE paldOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalbl), TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMONOTHYECKYr0 MH(POPMAIIMIO M3 HECKOJIbKHX HCTOYHHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapat OUOJIOTHH.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAIBLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PAaCKpPhIBATh COACPKAHNE OMOIOTHUECKIX TEPMUHOB M TMIOHSATHIN: BU/,
MONYJISIUS, TeHO(OHI, SBOJIIONUS, ABUXKYIIHE CUIbl ((haKTOpbl) SBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,
OKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIEMW  MUTAHUS,
9KOJIOTHYECKas MupamMuia, OuoreomeHos, ounocdepa;



yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CesepuioBa, yuenust o ouochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEICHHE
OMOJIOrMYECKOT0 IKCIIEPUMEHTA, BBIJBU)KEHHUE TUIIOTE3bI, BBISBIICHUE 3aBUCUMOCTHU
MEXIy HCCIeAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYCHHBIX pEe3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
HA OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TNPHU3HAKK CTPOEHUS OHOJOTHUUYECKUX
OOBEKTOB: BHUJOB, TMONYJAIUN, NPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUSA JKOJOTMUECKHMX (haKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKA DHEPrUM B HDKOCHUCTEMAX, AHTPOIOTEHHBIX H3MECHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU C LEeJpl0 oOecrieueHusi O€30MacHOCTH CBOEro 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHUKCHUMN
COBPEMEHHOW OMOJIOTUH TSI pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/laul, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB M SHEPTUU B HKOCUCTEMAax (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JTA0OpPATOPHBIE W TPAKTUYECKHE PaldOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U Ja00OpPaTOPHBIM 00OPYIOBAHHEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMK, HAyYHO-TIOMYJISIPHBIC
Marepuainbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnoorndecKyro WH(PpOpMaIKI0 U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubamorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.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.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [IOK
1 1
BOMOIHOHAAS GHONOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprasu3Mel 1 OKpYKaiouLas cpeia ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo0mrecTBa U SKOJIOTHIECKUE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Peseparioe Bpewia 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
i 34 0 2.5

I[TPOTPAMME



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHUN O MECTE W POJH OWOJIOTHH B CHUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HAyK, B  (POPMHUPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpa M HAY4HOIO
MHPOBO33PEHHUS; O BKJIAJE€ POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
O0MOJIOTOB B pa3BUTHE OHOJIOTMH; (PYHKIMOHAIBHONW TI'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHBIX 3aJ1a4d

YMeHne packpeiBaTh COJEp)KaHWE OWOJOTUYECKUX TEPMHUHOB |
TOHSATHMN: )KU3Hb, KJIETKA, OPraHu3M; MeTab0I1u3M (0OMEH BEIIECTB U
MpeBpAIllEHUE SHEPTruu), romMeocTa3 (caMmoperyssuus), ypoBHEBas
OpraHHu3aIus KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIIHA),

HACJIC€ACTBEHHOCTh, H3BMCHYNUBOCTL, POCT U Pa3BUTUC

YMenune — uwznaraTh ~ OWOJIOTHMYECKHME  Teopuu  (KJIETOYHas,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I'. Mennens, T. MopraHna,
H.M. BaBunmoBa) u ydeHus (0 TMEHTpax MHOTOOOpazus |
NPOUCXOXKACHHUS  KYJIbTYypHBIX  pacteHud H.M.  Basumona),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMHW HAYYHOI'O IIO3HAHHUA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIMCAHHE KMBBIX CHUCTEM, IIPOLECCOB U ﬂBHeHHﬁ;
OopraHusanusa W IIPOBCIACHHUC OHOJIOrTYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJICHHC 3aBUCHUMOCTH MCKAY
HCCIICAYCMBbIMHU BCINMYMHAMH, 00BICHEHHE IMOJTYUYCHHBIX
pe3yJIbTaTOB, HCIOJB30BAHHbIX HAYYHBIX HOHHTI/Iﬁ, TGOpI/Iﬁ u
3dKOHOB; YMCHHC [€JIaTb BBIBOJbI HAa OCHOBAHUHU IIOJTYUCHHBIX

pE3yNnbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATh CYHICCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIICTOK
IIPOKapuoOT M 3IYKAPHUOT, OAHOKIICTOYHBIX HW MHOT'OKJIICTOYHBIX
OpPraHnu3MOB; 0COOCHHOCTHU mpoucccoB oOMeHa BCIICCTB H
OpeBpaliCHus SHEPTHUU B KIICTKC, (I)OTOCI/IHTCSa, JIaCTHYCCKOIO H

OHEPTCTUYCCKOTO O6MeHa, XCMOCHHTC3a, MHTO3a, Meﬁo3a,




OIINIOAOTBOPCHUA, PAa3SMHOXKCHHA, HHAUBUAYAJIBHOTO  PA3BUTHA

opraHu3Ma (OHTOI'€HE3)

YMeHue mNpUMEHSATh TOJNyYCHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTMYECKHUX MTPOIIECCOB U SIBJICHUM, JJI PUHATHS MPAKTHUECKUX
pelieHuii B TOBCEJHEBHOM JKM3HM B I1EMSIX OOECICUECHHS
0€30MacCHOCTH CBOETO 3JI0POBBS U 3JI0POBBSI OKPYKAIOUIUX JIIOICH,
COOJIIO/ICHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKAIOIIEH
NPUPOTHON cpese; MOHMMAaHHE HEOOXOAMMOCTU HCIOJIb30BAHUS
JTOCTH)KEHHM COBPEMEHHOM OMOJOTUM W OMOTEXHOJIOTHM ISt

paloOHaJIbHOT'O NPUPOAOITIOJIB30BaAHUS

Ymenue pemaTthb 3JICMEHTAPHBIC T'CHCTUYCCKHUE 3aaa4ud Ha MOHO- M
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHUE, CUCIINIICHHOC HACJICAOBAHHUE,; COCTABJIATH
CXEMBI MOHOFI/I6pI/IJIHOl"O CKpC€IIMBaHUA JJIA npeacKazaHus

HacCJI€OOBaHU ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHble U MpakTHYeCKue paboThl,
coOnroAaTh mpaBuiia Opu paboTre ¢ y4eOHBIM U JaOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpuTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEpXKaHMs, BKIIOYAIONIYI0 TICEBIOHAy4YHbIE
3HaHUS W3 PA3NUYHbIX HCTOYHWKOB (CMMU, HayuyHO-TIOMyJsSpHBIC
MaTepHalbl); 3TUYECKHE ACHEeKThl COBPEMEHHBIX HCCIIEOBaHUM B

6I/IOJ'IOFI/II/I, MCAUIIUHEC, OHMOTEXHOJIOTUH

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCbMEHHBIC H YCTHBIE COOOIIECHUS,
0000111251 6MOJIOTHYECKYIO0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOUYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMUpOBaHHOCTh 3HAHUI O MecTe U POJIM OMOJOTMU B CHUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHUPAa M Hay4dyHOTO
MHUPOBO33PEHHUSA; O BKIAJE POCCHUHCKUX U 3apyOeXHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMH; (PYHKIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA JId PCIICHUA ) KU3HCHHBIX 3a/1a4




YMeHue packpblBaTh COJAEp)KAHWE OHOJIOTUYECKHUX TEPMHUHOB U

MOHSITHH: BU/[, IOITYJIAMA, FGHO(bOHI[, 9BOJIIOLUA, ABMIKYHIUC CHIIbL

(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOIECHHOCTD OPraHu3MOB,
BUA000pa3oBaHMe,  DKOJOTMYECKHEe  (PaKTOphl,  DKOCHUCTEMA,
OPOAYLIEHTBl,  KOHCYMEHTBI,  PEAYUEHThl, IeNU  [HUTaHUs,

IKOJIOTHYECKask MUpaMuIa, OnoreoreHos, ornochepa

YMmeHnue uznaratb OMOJIOTHYECKHE TEOPUH (IBOJIIOLIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOLMU), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxoactsa K.M. bapa, uepenoanus
[JIaBHBIX HanpasieHui u myteil sBomounu A.H. CeBeprioBa, yueHust
o Owochepe B.U. Bepnajackoro), omnpenenasiTh TPaHUIBI HUX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHne BIaAeTh METOJaMH HAyYHOTO II0O3HAHUS B OHOJIOTHH
(Habmro/IeHNe W OTHMCAHHME JKUBBIX CHCTEM, MPOIECCOB U SIBIICHUIA;
opraHu3amusi ¥ TPOBEJACHHE OWOJOTUYECKOTO OKCIIEPUMEHTA,
BBIJIBIOKCHHE  THIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEKIY
HCCIEyEeMbIMU BEJINYMHAMHU, 00BACHEHHNE MTOJTy4EHHBIX
pe3ylnbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TIOHSATUH, TEOPHH U
3aKOHOB; YMEHHE JieJaTh BBIBOJBI HAa OCHOBAaHWUU TOJYyYEHHBIX

pe3ynbTaToOB)

VYmenune BBIACIIATH CYHICCTBCHHBIC IMPU3HAKHN CTPOCHUA
OMOJIOTHYECKUX OOBEKTOB: BHUJOB, HOHYHHHHﬁ, IMPOAYLECHTOB,
KOHCYMCHTOB, PEAYUCHTOB, 6I/IOF€OHCH030B n OKOCHCTCM,
0COOEHHOCTHU IIpoueccoB HaCHeHCTBeHHOfI HN3MCHYHUBOCTH,
€CTCCTBCHHOI'O 0T6opa, BI/II[OO6p330BaHI/I$I, HpI/ICHOCO6HeHHOCTI/I
OPraHnu3smos, HeﬁCTBHH OKOJIOT'MYECKUX (baKTOPOB Ha OpraHU3MBbI,
IepeHoCa BCIICCTB n IIOTOKa QHCPI'un B 39KOCHCTEMaAX,
AHTPOIIOI'CHHBIX N3MEHECHMH B DJKOCHCTEMax CBOCH MCCTHOCTH,

KpYroBopoTa BCIICCTB U OHMOr€OXUMHYECKUX IIUKJIOB B 6Hoc¢)epe

YMeHMe [NpUMEHATh NOJY4YEeHHbIE 3HaHUS I OOBSICHEHUs
OMOJIOTUYECKUX MTPOLIECCOB U SIBJIICHUH, U1 IPUHATHS MPAKTUYECKHX
peleHnii B  TMOBCEJHEBHON KM3HM B LeIAX oOecredeHus
0€30IaCHOCTH CBOETO 3JI0POBbsSI U 37I0POBbsl OKPYXAIOIIUX JIOJAEH,
COONIONICHUsT HOPM TIpPaMOTHOTO TIOBEJCHUS B  OKpyXaromei
OPUPOIHOIN cpeze; MOHMMaHWE HEOOXOAWMOCTH HCHOJIb30BAHUS
JOCTH)KEHUH ~ COBPEMEHHOW  OMOJIOTMM Uil pallMOHAJIBHOTO

IpHUPOAOII0JIB30BAHUA




YMeHue penats 3JeMeHTapHbIe OMOJIOTHUECKUE 3a/1a49H, COCTABIISTh

CXEMBI IIEPEHOCA BELIECTB U SHEPTUH B 3KOCUCTEMAX (LIETIH TUTaHUS)

YMeHue BBINOJNHATH JTa0OpaTOpPHBIE U TMPaKTUYECKHE pPadOTHI,
coOnroaaTth mpaBuja nOpu pabore ¢ yd4eOHbIM U JabOpaTOPHBIM

000pyI0BaHUEM

YMeHue KpUTHYECKH OIICHUBATh M MHTEPIIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEpXKaHMs, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE
3HaHUS W3 Pa3NUYHbIX HCTOYHUKOB (CMMU, HayuHO-mOMysipHBIC
MaTepuabl); pacCMaTPUBATh TJI00ATBHBIE YKOJIOTHYECKUE TTPOOTIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO

TIO3HIIHIO

10

YMmeHnue cozaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
00006112351 6MOJIOTHYECKYIO0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar ouoorun




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mnpupone. Ponp Ouosiornn B (opMHUpOBaHHUU

COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

MeTto1bl IO3HAHUS KUBOW MPUPOJIbI (HaONIIOIEHUE, SKCIIEPUMEHT, ONMCAHUE,
U3MEpeHne, KiacCH(UKanus, MOAEIMPOBAHUE, CTATUCTHYECKass 00paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanmsa

2.1

XKusble cucteMsl (OHMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: Ouosnorun. CoicTBa

OMOCHCTEM M BX pa3HOOOpasue

2.2

YpoBHU opraHu3ani OMOCHUCTEM: MOJIEKYISIPHO-T€HETUYECKUN, KICTOYHBIN,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XUMHUYECKHE OJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHUKpOdJieMeHThl. Boma u MuHepanbHbie BemiecTBa. DOYHKIMU BOABI H

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB M CTpocHHE OCIKOB. AMHHOKHCIOTHI — MOHOMEpBI OEJIKOB.
He3amenuMple W 3aMEHUMBIE aAMHUHOKHCIOTHL. AMHHOKHCIOTHBIN COCTaB.
YPOBHH CTPYKTYpPBbI OCITKOBOI MOJICKYJIBI (IIEPBUYHAS, BTOPHYHAS, TPSTHYHAS U
YeTBEPTHYHAsI CTPYKTypa). XUMHUECKUE CBOWCTBa OelkoB. buosorndeckue
GbyHKIMH OENKOB.

depmeHThl — OnoJlornyeckue KatanuzaTopbl. CTpoeHHEe (epMEeHTa: aKTUBHBIN
HEeHTp, cyOcTpaTHas crneuuduuHocTb. Kodepmentsl. Butamunpl. Otianudus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

3.3

VYraeBoipl: MOHOCaXapuIpsl (III0K03a, prbo3a U Ae30Kkcupr0o3a), Tucaxapuibl
(caxapo3a, J1akTo3a) W MoJUcaxapuabl (Kpaxmal, TJIMKOIEH, IeJUII003a).
buonornyeckue GyHKIUN YTIEBOJIOB.

Jiunuasl:  TPUTIMLEpHUAbl, cTepounsl, ¢ochomunuasl. 'mapoduiabHO-
ruspodoOHbIe cBolicTBa. buonormdeckue ¢ynkuuu nunuaos. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU




3.4

Hyxneunossie kucnorsr: JIHK u PHK. Hykiieotu sl — MOHOMEpBI HyKJIIEMHOBBIX
kucnot. Crtpoenue u ¢ynkmuu JIHK. Crpoenme u ¢ynknuun PHK. AT®:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopust. MeTo 1l u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cuctema. OO1ue npu3Haky KIETOK: 3aMKHYTast
HapyxHas MeMOpaHa, Mojekynbl JIHK kak reHernyeckwii anmapar, cucrema

cuHTEe3a Oerka

3.7

Tunsl kneTok: sykapuoTudeckas u npokapuotuieckas. OcoOEHHOCTH CTPOEHUs
npokapuoTHueckoi kietku. Kierounass crenka Oakrtepuil. CrpoeHue
JYKapUOTHYECKON KJIeTKH. OCHOBHBIE OTIUYHS PACTUTEIHHOM, KUBOTHOU W

rpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAJIMKC, HMX
¢byukimu. [Tna3marnueckas MemOpana, e€ cBoiictBa U (pyHkuuu. Lluronnazma u
e€ opranouapl. OMHOMEMOpAaHHBIE OPraHOWIbI KIIETKH: SHJOIIIa3MaTHYeCKast
cetb (DOIIC), ammapar Tombmku, mu3ocombl. [loyaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MUTOXOHJpPUH, TIacTUIBL. [IporcXoskIeHne MUTOXOHIPUA W TUIACTHI.
Buapr mnactua. HememOpanHBIE OpraHoHWIbI KIETKH: PUOOCOMBI, KIETOYHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOMIOB KIETKU. BriroueHus

3.9

SAnpo — perynsTopHbld 1eHTp KieTku. CTpoeHHE siapa: saepHas 000JI0YKa,

KapuoIlla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TCJ'IBHOCTI) KIICTKHU

4.1

OOmeH BemecTB, WKW META00JU3M. ACCUMWIAIMS (TUTACTUYECKHH OOMEH) U
JTMCCUMWISALIUS (SHEPreTUYeCKUd 0OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
MeTrabosim3ma. Tunbsl oOMeHa BemecTB: aBTOTPO(HBINA 1 reTepoTpodHbIii. Pob

(I)epMCHTOB B oOMeHe BCIICCTB U IIPCBPALICHNU SHCPIrUU B KIICTKC

4.2

®ortocuntes. CBeroBas u TeMHOBas ¢a3bl hoTocuHTe3a. Peakuuu Gporocunresa.
D¢ddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A IS )KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TMOBBIIICHUS €rO
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIolue OakTepuu. 3HAYeHHWE XEeMOCHHTe3a JUis

JKA3HM Ha 3emiie

4.3

9HepreTI/IquKHﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BLIACICHHUC H
AKKYMYJIIMPOBAHUEC OSHCPruh B KIICTKEC. OTallbl OHEPTCTUYCCKOT'O oOMeHa.
I'mukonus. BpO)KCHI/IC n €0 BUJBI. KI/IC.IIOpOJIHOC OKHCJICHHC, UM KJICTOYHOC

npixanue. DPPEeKTHBHOCTh IHEPreTUIECKOT0 OOMeHa




4.4

Peakium marpuuHoro cuHre3a. [enermueckas wuHpopmanus u JIHK.
Peanu3anus reHetnueckoil nHpopManuu B KIeTKe. [ eHeTUYeCKuil KOJ U ero
cBoiicta. Tpanckpurnims — matpuunbsiii cuate3 PHK. Tpaucsus — buocuntes

6enka. KogupoBanue amuHokuciaot. Poss pubocom B OnocunTtese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hn — BUpychl. Vctopus otkpeitust Bupycos (/1.U.
NBanoBckmii). OCOOCHHOCTH CTPOCHHUSI W IKH3HEICSITEIHLHOCTH BHUPYCOB.
bakrepnodarn. bone3nu pacreHui, KMBOTHBIX W YEIIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nummynonedpummra yenosexa (BUY) — Bo36yaurtens CITH/la.

[IpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00J1€BaHUIMA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1uki, wid >KU3HEHHBIM HHUKIT KieTku. WHTepdaza u muTos.
[Ipoueccel, nporekaromue B uHTEpdasze. Permkanus — peakuus MaTpUYHOTO
cunte3a /IHK. Crpoenne xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHIL.
JluniouHBIH W TAlUIOWIAHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XpOMAaTHIBI.
[uTonornueckue OCHOBBI PA3MHOXKEHHS W WHAWBHUYaJbHOTO Ppa3BUTHUA
OpraHU3MOB.

Henenne xnetkn — muto3. Ctaguu mMurtosa. [Iponeccel, mpoucxoasimue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

®opMbI pa3MHOKEHHSI OPTaHW3MOB: Oecrojioe M IMoJioBoe. Buuel Gecrosoro
pa3sMHOXEHHS: JCJICHUE HaJBOE, IMOYKOBAHHWE OIHO- W MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHHUPOBAHUE OPraHU3MOB, €I'0 3HAYCHUEC IJI1 CCIICKIUN

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Craguu wmeito3a. Ilpoueccel, mpoucxomsiue Ha CTagusx Meiosa.
IToBenenue xpomocom B Mero3ze. Kpoccunrosep. buonorndeckuii cMmbici U

3HaAUCHHUE Meiio3a

5.4

I'amerorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [TonoBbie
JKeJe3bl: CeMEHHUKH U AUYHUKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK —
rameT (CIepMaTo30u/l, SIMIeKIeTKa) — cliepMarorenes u oorene3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30UI0B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHe3

5.5

WnpuBuayansHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(3MOpuorenes). Jtarnbl SMOPUOHATILHOTO PAa3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npo0bieHue, racTpyisiuus, opranoreHes. IloctamOpuonansHoe pazButue. TUmbl
HOCTAMOPHOHAIBHOTO Pa3BUTHSL: MpsAMOe, HenpsiMoe (JIMYMHOYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pasButue pacreHuil. OHTOTE€HE3 LBETKOBOIO PACTEHMS: CTPOCHHE

CCMCHHU, CTaIUN PA3BUTHUA




HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPraHu3MOB

6.1

IIpenmer u 3amaum renetuxu. Mcropus pa3Butus reHeTuk. Briaa poccuiickux
U 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl TEeHETHUKU
(TMOpUAOIIOTUYECKUN, [HUTOTCHETUYECKUH,  MOJICKYJISIPHO-TEHETHUECKH).
OcHOBHbIE r€éHEeTHUECKHE MOHATUS. | 'eHeTHuecKas CUMBOJIMKA, UCTIOJIb3yeMasi B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, yCTaHOBJIeHHBIE [. MeHnenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. I[lpaBuino AOMUHHMpOBaHWA. 3aKOH pACHICTUICHUS] TPU3HAKOB.
I'mnoresa unctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpenMBaHue. 3aKOH HE3aBUCUMOTO HACJIeIOBAHUSI PU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JUTHOPHUIHOTO CKPENIMBAaHUS. AHAITU3UPYIOIIEE
ckpenuBanue. Mcrmonp30BaHWE — AHATW3UPYIOMIETO  CKPEIIMBAHUS IS

OTIpe/ieNIeHUs] TeHOTHIIa 0COOU

6.3

CuerieHHOe HacnenoBaHue npu3HakoB. Paborta T. Moprana no cremnjieHHOMY
HacleIOBaHUIO TeHOB. HapymieHue cuemsieHus TEHOB B pe3ylbTare
KpOCCHHIoBepa. XpPOMOCOMHAas TEOpHsI HACIEACTBEHHOCTH. I eHeThueckue
KapThl.

I'enernka mosa. XpoMOCOMHOE OIpEAeieHrne MoJia. AyTOCOMbl U TOJIOBBIE
XpoMocoMbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

H3menunBocTh. BHIBI H3MEHUYMBOCTH: HEHACNIEACTBEHHAS W HACJIEACTBEHHAS.
Pone cpembl B HEHaclHeACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(GUKAITMOHHOW HW3MEHYMBOCTH. BapwanMoHHBIA psii W BapHallMOHHAS
kpuBasg. Hopma peaknum mnpusHaka. KonwdecTBEeHHBIE M KayeCTBEHHBIC

IIPU3HAKH U UX HOPpMaA pCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, HWIKM TICHOTHIIMYCCKAasA, HU3MCHYHMBOCTD. KomOnHaTuBHas
W3MEHYMBOCTh. Melo3 Hu I0JIOBOM mpooecc — OCHOBa KOMOMHATHBHOU
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH NU3MCHYHNBOCTD. Knaccmbnxaum[ MYTaHHﬁ:
T'CHHBIC XpPOMOCOMHBLIC, TCHOMHBIC. YactroTau IMPUYNHBI MYTaHHﬁ. MYTal"eHHLIC
(I)aKTOpLI. 3aKOH TOMOJOTHYECKUX pAAOB B HaCJIEACTBEHHOM H3MEHYHBOCTH

H.N. BaBunoBa

6.6

I'eneruka uenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI TE€HETUKH
YeJI0BEKA: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOr€HETUUECKUH,
OMOXUMUYECKUH, MOJEKYIIpHO-reHeTndeckuil. CoBpeMEHHOE OIpeieieHue
TEHOTHUIIA: IOJTHOT€HOMHOE CEKBEHUPOBaHHUE, TECHOTUIIMPOBAHHUE, B TOM YHCIIE C
nomotnbto I1IP-ananu3a. HacnencrBenHsle 3abosieBaHUs 4ellOBEKa: T'€HHbIE

60J1€3HH, 00JIE3HU C HACJIEACTBEHHON MPEAPACIOI0kKEHHOCTHIO, XPOMOCOMHBIE




6one3nn. CoMaTHUECKHEe W TeHEpaTHBHbIE MyTalMH. [IpUHIMIIBI 37J0pOBOTO
06p333 KU3HHU, AUArHOCTHKH, Hqu)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKHUX
00JIe3HEH. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBAHMUE. 3HaueHue
MGI[HIII/IHCKOﬁ FCHCTUKU B MNPCAOTBPAIICHHUU MW JICHCHHUHM TI'CHCTUUYCCKUX

3a00JI€BaHUI YETOBEKA

7 Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

Cenexkuus kak Hayka M Ipolecc. 3apoKICHUE CEJIEKIUU U JOMECTUKALUS.
71 VYuenne H.M. BaBuwioBa 0 IeHTpax NPOMCXOXKIEHUS M MHOT000pasus

KYJIbTYpPHBIX pacTeHui. LIeHTpbI MpOoMCXOXKACHUS TOMAITHUX )XKUBOTHBIX. COpT,

nopoja, MTaMM

CoBpemMeHHbIE METO/bI ceNeKIUuUu. MaccoBbli U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHHi U *KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpernuBanne — WHOpuauHT. Yuctas nuHusa. CKpenuBaHWE YHUCTHIX JTHHUH.
7.2 I'erepo3suc, wiu rubpuanHas cuna. HepoicTBeHHOE CKpelBaHUE — ayTOPUIUHT .
Otnanénnass rubpuamsanus U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 u
MOJIYYCHHUE TOJUIUIONI0B. JlOCTHIKEHUS CENEKIMH PACTCHHUH, KUBOTHBIX H

MHKPOOPTraHU3MOB

buotexHosioruss Kak OTpacib MPOU3BOJACTBA. [€HHAs HMHXKEHEPHUs. OTarbl
cosznmanus pekomOuHantHOM JIHK wm Tpancrenneix opranuszmoB. Kierounas
73 unxeHepusa. Kierounele KynbTypbl. MUKpPOKIOHAIbHOE Pa3MHOKEHHE
' pacrenuii. KioHupoBaHHWE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. JKOJIOTUYECKHE M dTHYecKue npodiembl. MO — reHeTH4ecKu

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHn3Mbl

11 KIJACC

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

1 DBOMIOIMOHHAS OHOIOTUS

DBOJIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUH.

CBupnerensctBa 3BosiouU. [lameoHTonOrHYeckHe:  IMOCIIEA0BATEbHOCTh
HOSIBJICHUsSI BUJIOB B MaJE€OHTOJIOTMYECKON JIETONMMCH, MEPEeXOAHbIe (OPMBI.
1.1 buoreorpaduueckue: cxoncTBo M paznuuue ¢GayH U (GIop MaTepUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJCTBA M pasinyusi SMOPHOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  T'OMOJIOTUYHBIE,

AHaJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBbI. MOJ'ICKYJBIpHO -




OHMOXMMHUYECKUE: CXO0ACTBO MCXAaHHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTabO0JIMYEeCKUX MyTeH y BCEX OPraHu3MOB

1.2

OpomoronHass  Teopuss Y.  Jlapsuna. Ilpeanochuiku  BO3HUKHOBEHUS
napBuHU3MA. JIBHMKYIIME CHIIBI SBOJIONWK BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE ITPU OrPAHUYEHHOCTH PECYPCOB, HEOTIPEACIIEHHAS U3MEHYUBOCTb,

00opn0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust sBofonuu (CTD) u OCHOBHbIE €€ TOJIOKEHUSI.

MuxposBontonus. [lonmymamus kKak eIMHUIA BUAA U 3BOJIOLHHA

1.4

JBuxymue cuibl ((pakTophl) SBOJIIOLMUA BHIOB B Npupoie. MyTalnOHHBIN
npouecc 1 KOMOMHATHBHAS W3MEHUYUBOCTD. [lonmynsiuoHHbIE BOJIHBI U Apeid
reHoB. M3onsauusa u murpamus. EcrecTBeHHbIN 0TOOp — HANpaBIsAOUIMM GakTop
sBoJIFOLIMU. DPOPMBI ECTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT, OPraHU3MOB Kak pe3yiabTaT 23BoJitouuu. [Ipumepsr
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpPGO3bI B UIMOATATITAITUH.

Bun wu  BumooOGpazoBanue. Kputepunm  Buma.  OcHOBHblE  (OpPMBI

BH1000pa30BaHus: TeorpaduIecKoe, IKOJOTHIECKOEe

1.5

Makposomtonusi.  Dopmbl  dBoMIONMM:  (uIeTHYeCcKas, JAUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BotonMN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM KU3HU. HaydHble rumoTess
BO3HUKHOBEHHUSl >KM3HU Ha 3emie: abuoreHe3 M mHaHCHepMus. XUMUYecKas
SBOJIIONHS. ODKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKOW 3BOJIOIUU.
Hauanpabie sTansl Ouonoruveckoit sBosonuu. ['umoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emiie mo spaM u nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u €€ MepUOIbl: KEMOPHICKHUH,
OPJIOBUKCKUW, CUIYPUICKUNA, JE€BOHCKUH, KaMEHHOYTOJIbHBIM, IEPMCKHUI.
Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo30lickas 2pa u €€ mepuoAbl: NaJCOTrCHOBBIM, HEOTECHOBBINH,
AQHTPOINOIE€HOBBIM. XAapaKTEpUCTHKA KIMMAaTa U TEOJIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE ATaIlbl SBOJIFOLUHN PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdho3bl
y pacTeHui U KUBOTHBIX. [losiBIEHUE, pacuBeT U BBIMUpPAHUE TPYMH >KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKkoro Mupa KaK OTpaKCHUC 3SBOJIIOINHU. OcHOBHEBIE

CUCTCMATUUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBoIONMs YelloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mpeacTaBieHU O
MIPOUCXOXKICHUN YelloBeKa. MeToabl m3ydeHus aHTpororenesa. CxoacrBa U
pa3nuyms YyeloBeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YEeTIOBEKA.

JBmxymie cuitel (pakTopsl) aHTpororeHesa. HacnencresenHas N3MEHYHBOCTD U
€CTeCTBEHHBIN 0TOOp. OOmeCTBEHHBIH 00pa3 KU3HHU, M3TOTOBJICHUE OPYIHi

TPy/a, MBILLICHHUE, PEYb

2.5

OcCHOBHbBIE CTaAMM U BETBHU 3BOJIOLUHU YEJOBEKA: aBCTpAJONUTEKH, YenoBek
ymenslid, YemoBek mnpsAMoxondmui, YenoBek HeaHAEpTanbCKuil, Yenosek
pazymHbiid. Haxoku uckonmaembIXx OCTaHKOB, BpeMsl CYIIECTBOBAaHUS, 00IacTh

pacripocTpaHeHusi, 00bEM FOJIOBHOIO MO3ra, 00pa3 KU3HHU, OpyIUs

2.6

UYenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BpOIIeOUIHAs (eBpa3uiicKas),
Herpo-aBCTpajouaHas  (PKBaTOpHaIbHAs),  MOHIOJIOMAHAs  (a3MaTCKO-
aMepuKaHckas). UepTsl MPUCTOCOOICHHOCTH TPEACTABUTENCH UYETOBEYECKUX
pac K ycinoBHSIM cymiecTBoBaHMs. EnuHCTBO dYenoBedeckux pac. Kputuka

pacusma

Oprasu3Msl ¥ OKpyKaroias cpena

3.1

DKOJIOTHSI KaK HayKa. 3aJayd W pasjelibl 3KOJOTUH. MEeTOIbl 3KOJIOTrHYeCKUX
ucciaeAoBaHUN.  DKoJlorMdeckoe  MupoBo33peHue.  Cpeasl  oOuTaHUA

OpraHu3MoOB: BOJHAsA, HAQ3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Oxosornueckue  ¢akrtopel. Kmaccuduramus skojgorndeckux  (GaKkTOPOB:
abuoTHUYeCKHe, OMOTHYECKHE W aHTPOIOreHHbIC. JlelicTBHE 3KOJIOTHYECKHX

(hakTOPOB Ha OPraHU3MBbI

3.3

Abunotuueckue (akTopbl: CBET, TEMIEpaTypa, BIaXHOCTb. DOTOMEPUOAU3M.
[IpucnocobneHnss oOpraHu3MoB K JeMCTBUIO aOMOTHYECKUX (PAKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue dakropsl. Bunsl 6MoTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHLIUS,
XMUIHAYECTBO, MMAapa3uTU3M, MYTYalu3M, KOMMEHCAIM3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HEHUTpaiu3M. 3HA4YCHHE OMOTHYECKHX

B3aUMOJCUCTBUM JJIs CyHIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6IJ.[€CTB3X

3.5

OKOJIOTUYECKHE XapaKTCPpUCTUKHU MOIMyJIsAnn. OcHOBHbBIC IMoKa3aTcjiin
MomyJsauu: 4YruCJICHHOCTh, INNIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTBH, IMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINUU U eé peryidanugd

COOGH.ICCTB& M 3KOJOI'MYCCKHUEC CUCTEMBI




4.1

CoolmecTBo opranuzMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-nomMmuHaHTel. CBS3U B

OHOIEHO3E

4.2

Okojoryueckue cucrembl (dkocucrtembl). I[lonstue 00 skocucrteme u
OuoreoneHo3e. DOYHKIHMOHAIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U TIOTOK OJHEPrUU B
akocucteme. Tpoduueckue (MUIIEBHIE) YPOBHU YKOCUCTEMEI. [IHIeBbIe memnu u
cetu. OCHOBHBIE TIOKa3aTeJM HKOCHCTEMBbI: Ouomacca, HPOAYKLHS.
DKOJIOTHYECKUE MUPaMHUIbL: TMPOIYKIIMU, YHCICHHOCTH, Onomacchl. CBOMCTBa

9KOCHUCTEM: YCTOWUYMBOCTb, caMOperysanus, pazsutue. Cykieccus

4.3

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHbIE SKOCHUCTEMBI. ATpOSKOCHCTEMBI. YpO0IKOCUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue xkak QakTop ycroWumBoctH dKocucteM. CoxpaHEHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenune B.U. Bepnanckoro o Ouocdepe. ['panunbl, coctaB M CTpPyKTypa
ouocdepsl. Kuboe BemecTBo u ero ¢yHKuu. OcoOeHHOCTH OHOChephl Kak
r100aNbHOM 3KOCUCTEMBI. JIMHaMUYecKOoe paBHOBECHE M OOpaTHAs CBs3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOTCOXUMHYECKHE ITUKIIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTH OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B 6uochepe 3emuin. AHTpOINIOTeHHBIE M3MEHEHUsT B Onocdepe.
I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPaBICHHUS TPUPOAHBIMH pecypcaMd U HX

HCIIOJIBb30BaHUC. I[OCTI/I)KGHI/IH OMOJIOTHH U OXpaHa IIpUpOabl




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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