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HOACHUTEJIBHAS 3AIIUCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpeeNIeHHs] TOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Yy4yeOHOro MpeaMera
«buonorus» coctaBwiM: KoHuenryaiabHble Tnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COJEpX aHHUs, pPEe3ylIbTaToB OOy4deHHS W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENSIX U
NPUHIMIAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS M Pa3BUTHS OOYYAIOIIMXCS CpEICTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkaHUe, €ro CTPYKTYpY, pachpeneieHue 1o pazjeiaM W TeMaM,
PEKOMEHYEMYIO IOCJIEI0BATENbHOCTh U3yYEHUsI Y4EOHOr0 Marepuaia ¢ y4€ToM
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeATeTbHOCTU/Y4eOHBIX JEHCTBUI OOYYarOIIUXCsl MO OCBOEHUIO COEpKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbI YPOBEHB) peaM30BaH
NPUHIUIT TPEEMCTBEHHOCTH B W3YyYEHHUU OWONOTWH, Onarojmapst 4emy B HeEl
NPOCMaTPUBAETCA HANpPAaBICHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALNI JTMYHOCTH, 3KOJOTHUYECKOr0 MBIIUICHUS, TPEACTABICHUN O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpHUH, a TakKe 3HaHUM O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TMPOLIECCOB B MPOrpaMMe IO OMOJIOTMH YIEJIE€HO BHUMAaHHUE HCIIOIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B MOBCEAHEBHOM JKU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4HCIie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUI YEIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTMYECKU
1EeIecO00pa3HOro TMOBEIECHUA B OKpY)KAIOIIEH NpPUPOIHOM Ccpene, aHaiau3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH UEIOBEKAa Ha COCTOSIHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIEHE BHUMaHU K MPUKJIAJHON HaNpaBI€HHOCTH
yuebHoro npeamera «buomorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecTIeUeHUs



YCJIOBUH JIJISI peIIeHUs OAHOM M3 aKTyallbHBIX 3aJlau IIKOJILHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y o0Oydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUsI 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (GOpMUPOBAHUE y OOYUYAIOIIMXCA MPEJCTABICHUN O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W JBOJIIOLWH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMS  3aKOHOB  KMBOM  NpuUpojabl, (GHOpMHUPOBaHUS
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOrO M 0Oe3omacHoro obpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYyIbTYpbl, CIIOCOOCTBYET HHTErpalid OMOJIOTMYECKUX 3HAHUM C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE MOJIOXKEHUSI O MPEJHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHUA, TMPEICTaBICHHOTO B MpPOrpaMMe IO
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPHIM OOy4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHuss OO0IIEH KyIbTYpbI, OMNPECIAIONINE aJeKBATHOE TMOBEICHUE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIIECTBICHO ¢ YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX UBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allid U
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLIUE COAEpKaTeNbHble TUHUN: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouonormueckas cuctemay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«IBOIIOIHS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4YalolUMHUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buomorusi» Ha 6a3oBoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHKCS CUCTEMbl 3HAHUN O OUOJIOTUYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIY)KAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0OyYaromMXcs MO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCe aHaNIM3a JAaHHBIX O MYTAX pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UJEH M TOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIEro
MUpa JKUBOW TPHUPOABI HA OCHOBAHMM 3HAHWUN M OIBITa, MOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUM B TMPAKTHUYECKOW JCSATENbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCTIUTaHUE YOSXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEITOBEKOM >KHBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTIOICHUS dTHUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHUW IS TIOBBINICHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHHWE W COONIOACHHE Mep NPODUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero oOmiero obOpazoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS O0S3aTEeNbHBIM yUE€OHBIM TMPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyyenus Ouonorur Ha 6a30BOM YpOBHE CpeIHEro 0o011ero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kitacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1l4yacB Hemenro)



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owonormm B (opMUpOBaHMHM COBPEMEHHON HAyJYHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeToibl MO3HAHUS KUBOM MPUPOIBI (HAOTI0IEHUE, SKCIIEPUMEHT, OMMCAHNUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora No 1. «lcnonb3oBaHWE pa3IUYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBI.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BellecTB B KieTke. llomnepikanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHASL CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



®depmeHThl — Ouosormyeckue Karamuzatopbl. CTpoeHHe (epMmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduunocts. KodepmenTsl. BuramuHsbl.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeroasl: MoHOcaxapuabl  (TJrOK03a, pubo3a U JAe30Kcuprod03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurmunepunabl, Qochomunuapl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KuCIOT. Ctpoenne u ¢pynkumu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kiierounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
cCUCTeMa CHUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

IToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kieTku: OIIC, ammapat [Nombmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHJPWH, IUIACTHUBIL.
[Tpoucxoxnenne MUTOXOHIApUN u mactua. Buael tumactun. HememOpanHbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii 1eHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX DJIEMEHTOB B  HEKHBOU
npupoje», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEN.

Tabmuter u cxemsl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®y», «CtpoeHue 3yKapuOTHUECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKOU KIETKWY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MUKpOIpEnapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlabopatopHasi pabora No 2. «l3ydeHuwe CTpoeHHS KJIETOK pACTEHUH,
KUBOTHBIX U OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENapaTax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUil OOMEH) — JB€ CTOPOHBI €JIMHOI0 IMpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poib dhepMeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHoOBasg (Qa3pl (oTocuHTe3a. Peaknuu
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHUHTE3UpYIolue OakTepruu. 3HAaUYeHUE XEMOCHHTE3a JIs
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYyJINPOBAHUE DJHEPruM B KIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
I'muxonus. Bpokenne u ero Buabl. KHUCIOpOgHOE OKHUCIEHHE, WKW KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. DdhHeKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum wmaTpuuHoro cuHre3a. I'eHermueckas wuHpopmauus u JIHK.
Peanuzanusi reHerudeckoil uHpopManuu B KJIETKe. [ '€HETHYECKUH KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuuHblii cuaTe3 PHK. Tpancnsauus — 6uocunTe3
Oenmka. Otambl TpaHchsanuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHas  TpaHCKpHIILIUS, peBepTaza W  uHTerpasza.  IIpodwunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUMA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metaboauzmy», «MUTOXOHIPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKITMOHHPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHUecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JJTHK.

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHbIii MK, WM JKU3HEHHBIM LUK KieTku. MuTepdaza U MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAHUE OJIHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilporeccel, NMpoucXoasiiue Ha CTaausxX Meno3a.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpynsanus, opraHoreHnes. IloctamOpuoHanbHOE pa3Butue. Turbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounbiii muki», «Pemnukauus JJHK», «Mutosn,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMIUTAOLIEro», «SlinekneTka miuekonuraroniero», «Kapuoknnes B KiIeTKax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaboparopHass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pa3sutus reHeTUKd. Ponps nuronoruu
U SMOPHUOJIOTMM B CTAHOBJICHUM TE€HETUKHU. BKilam pocCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
UTOTEHETUYECKUNA, MOJICKYJISIpHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUSI MPU3HAKOB, YCTaHOBIEHHbIE . Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpuHoe  CKpellMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEOBaHUS
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HaclleJOBaHUIO TeHOB. HapyllieHue cuersieHusi TeHOB B pPe3ysbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHrne mojia. AyTOCOMBI U TOJIOBbIE
XpoMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHeie opraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuum npusznaka. KoanuecTBEHHBbIE M KAUYE€CTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbl T€HETUKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amanm3a. HacneacTBeHHbsie 3a00lIeBaHUS dYeEIIOBEKA: TCHHBIC OOJIC3HHU,
00JIe3HH C HACJIEICTBEHHOM NpPenpacroioKEeHHOCTbIO, XPOMOCOMHbIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOr€HETUYECKAS] OCHOBa», «3aKOH pACIICIUICHHS W €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «J/lurubpumHoe  CKpenuBaHue,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBaAHUAY, «Menosy,
«B3auMopeicTBie aUIeNbHBIX T'€HOB», «l'€HeTHYeCKHe KapThl PpPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka W JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHas uU3MeHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeruka rpymnn KpoBu», «MyTalmoHHasi U3MEHUYHUBOCTH).

OObopynoBanue: Mojaenu-anuiMKanuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe nmomuHupoBanuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct



XpPOMOCOM», MHKPOCKON U MuUKporpenapatr «Jpozoduna» (Hopma, MyTanuu
(bOpMBI KPBUILEB U OKPACKH TeMa), repbapuit «I opox mMOCEeBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGopartopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHON U3MEHYMBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. W. BaBunoBa 0 IeHTpax TMNPOUCXOXKICHHUS W MHOTroo0Opas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METOIbI CeleKMU. MaccoBbIM U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rudpuaHas cuia. HepoacTBeHHOE CKpelIMBAaHUE — ayTOPHIMHT.
Otrnanénnas rtubOpuausamus u €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
[IOJIyYCHUE TOJUIUVIOUAOB. JIOCTMKEHHSI CEJIEKLIMU PACTEHUM, JXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W 3Tudyeckue  mpoodisembl. MO —  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYPHBIX
pacrenuity, «Otnanénnas rudpuauzamnusy», «Padorsl akanemuka M. @. MiBanoBay,
«[Homumnougus», «OO0bekThl OMoTexHONOTHNY, «KileTouHbIe KYyJIbTYpbl H
KJIOHMpOBaHUe», «KOHCTpyupoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

Okckypeust «OCHOBHBIE METOIBI M JOCTHIKEHHS CEJNEKIIMM PacTeHUN W
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1a0OpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa 3BoMonUU. [laleoHTOIOrMYECKHE: TOCIIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B IMaJ€OHTOJOTMYECKOW JIETOMHCH, TEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJACTBA W Pa3jauuMs SMOPHOHOB pa3HBIX BUOB
NO3BOHOUYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHE: TOMOJIOTHYHbIEC, aAHAJIOTHYHbIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTeH y BCEX
OpraHU3MOB.

OomononHast teopust Y. JlapBuna. IlpennochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JIBmkymme cuibl ((pakToOphl) SBOMIONMHA BUIOB B Mpupoae. MyTalMoOHHBINH
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit orO0op — HampaBistonuii  ¢dakrtop sBomonun. DopmMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BoJoUUH. [Ipumepst
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl ¥ UTMO0ATATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakpoosBomonus. DopMbl  HBONIONUU:  (uUIeTHYeCcKas, IUBEpreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepros.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cymectBoBanuey, «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pacTEHU,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «Mamoamanrammm», «OOmas aereHepanusy,
«/IBmxymue cunbel sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe BUm000pa3zoBaHuey, « IKOIOTHUECKOE BUI000pa30BAHUE.

OOopynoBaHHe: KOJUIEKIMSI HAaCEKOMBIX C Pa3JIMUHBIMU TUIAMU OKPAaCKH,
HA0Op TUIOJIOB W CeMsiH, Kojuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUN Y
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas xapra wmupa, KomeKkmus «DopMbl COXPaHHOCTH
VMCKOMAEeMbIX JKMBOTHBIX W pacTeHWi», Moaenb amuiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi pabora Ne 1. «CpaBHeHue BHUAOB IO MOpP(]OIOrHYecKOMy
KPUTEPHUION.

Jlabopatopnas pabora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHbIe TpPEACTaBIEHUS O 3apOXKICHUM XKU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKACHNE XUMUYECKON 3BoNIoLMK. HayanbHbie 3Tansl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKIETKHU. [lepBble KIETKM W HMX IBOIIOLUSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeilckas u
nporepo3oiickass dpbel.  Ilaneo3oiickas 3pa m e€ mepHoabl: KeMOPHHCKUH,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30Mckass »pa u €€ mnepuoabl: NAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KjMMaTa W IeoJIOTHYeCKUX MpoiieccoB. OCHOBHBIC ATaIlbl
ABOJIIOIIUU PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHUYE€CKOrO0 MHUpa Kak OTpakeHHe »3BoNOIUU. (OCHOBHBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBrwxymue  cuibl  (pakTopbl)  aHTPONOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTeCTBEHHbIH 0TOOp. OOIIEeCTBEeHHBIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YenoBek npaMoxondimud, YenoBeK HeaHAEPTalbCKUuM, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBAaTOpHaJIbHAS]),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepThl ~ MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

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

Tabmunpl U cxeMbl: «Bo3nukHoBeHue CoJiHeUHOM cuUCTeMBI», «Pa3ButHe
OpraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNAJICOHTOJOTMUECKHUX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmynsiku  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HeaHIepTalblla, KPOMaHbOHIIA), CIENKU WU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass TaOnuna, Kowiekuus «DopMbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yueHue UCKOMAeMbIX OCTATKOB PAacTEHUU U
KUBOTHBIX B KOJUIEKIIMSIX.



DKCcKypeust «IBONIONMUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KpaeBEIYECKUN My3€ei).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKOJorus Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl 3KOIOTHYECKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3Komoruyeckux (PakToOpoB:
abuotuyeckue, OWOTHMUECKHUE U aHTpOINOreHHble. JIelCTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AbGuornueckune (GpakToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunbr OMOTHUYECKUX B3aUMO/IENCTBUM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU momyiasuuud. OCHOBHBIE IOKA3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

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

Tabmuupl u cxembl: kapta «lIpupognsie 30Hb1 3emuny, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrue 0COOEHHOCTU PacTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncyéT miIOoTHOCTH NOMYNSUN Pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHUIOBas,
npocTpaHCTBeHHasA, Tpoduueckas (muimieBas). Bunpbi-gomunantsl. Csizu B
OuoneHose.

Dkonoruyeckne cuctembl (IKocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHoze. @DOYHKIIMOHATbHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUU B AKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luieBbie Iemu U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIbL:  TPOAYKUWH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCUCTEM:
yCTOMYMBOCTh, CaMOperyJsinus, pazpurue. CyKieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouochepe. I'panuiipl, cocraB U CTpyKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rII00aIbHOM DKOCHCTeMBbl. J[MHaMHueckoe paBHOBECME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI " YEJI0BEYECTRA. CoxpaHnenue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBa pallOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JdemoHcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u dyenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOrO Jiecay, «DKOCUCTEMA
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/yXa U TPYHTOBBIX BOA», «llouBa — BakHEMIasi COCTABISAIONIAS
ounocheprr», «DakTopsl Aerpaganuu mnouBy, «llapHukoBsiil r3¢dexT», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

ObopynoBanue: Mojenb-ammIukanus «TunuyHble OHOLEHO3bI», TepOapuii
«PacturenbHbIe COOOIECTBaY, KOIUIEKIIUA «bHonieHo3», «BpeauTenn BaKHEUITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIIIaM OJHOrO0 BHJA,



Kpacnas xuura Poccuiickoit ®enepanuu, M300pa)K€HUs OXPAHSIEMBIX BHJIOB
pacTeHui U JKUBOTHBIX.



INIAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacao ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUS K pe3yJbTaram
OCBOCHHSI  OOYyYarONIMMHUCS TMPOTPpaMM  CpPeaHEro o0mero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMHKCS POCCUMCKON
rpaXXIaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS mpeaMera «buonorus» nocTurarorcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEACHUSI W CIIOCOOCTBYIOT TIPOI[ECCAM CaMOIIO3HAHUS, CAMOBOCTHTAHUS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOIO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUSA yueOHOro mpenmera «buogorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKON JEATENbHOCTH TPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHE YYUTHIBaTh B CBOMX JEUCTBUAX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3ajJlad, YBaKUTEIHHOTO
OTHOIIIEHHS K MHEHHUIO OIMOHEHTOB MPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUHCKOM IpakIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApoOJy, YYyBCTBA OTBETCTBEHHOCTH IEpE.
Ponunoy, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTH>KEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIEeCTBa;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIy)KeHHMIO M 3amuTe (OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



OHMMaHHUE YMOIIMOHAIBHOTO BO3JCHCTBHUS KUBOW IPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE W peanu3alnus 370pOBOro U 0Oe30macHoro oobpasza >KU3HH
(3mopoBoe  TMTaHWE, COOJIOJICHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qundeckas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NMOHMMAaHUE TIEHHOCTH TMPaBWI WHIWBHIYATHbHOTO ¥  KOJJIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHME MOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYlY, OCO3HAHUE IIEHHOCTU MacTEepCTBa, TPYA0JII00UE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHATB TaKYIO IEATEILHOCTD;

MHTEPEC K Pa3IMYHBIM cdepaM MpoPEeCCHOHATBHON ACATEIBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peau30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHSA OKOJOTHYCCKOM KYJIbTYpBI: TPHOOPETCHHE OIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TI00ATLHOTO XapakTepa JKOJIOTMYECKUX MPoOJieM M MyTeu ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HAIPaBJICHHBIX HAa COXPAaHEHHE paBHOBECHsS B JKOCUCTEMAaX, OXpPaHy BHJIOB,
IKOCHCTEM, OHochephl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCIIIMX BpEl  OKPYXKaIoIIEH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUsITHBIC IKOJOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE Pa3BUTOrO FKOJOTMUECKOr0 MBIIUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
OIIbITa JIESITEIILHOCTH SKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaThCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLUAIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM NMPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHWTATEIBCKOW KYJIBTYPhl KaK CpEACTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHrus 00 OKpYyXKalollleM MUpE KaK O €IMHCTBE NPHUPOJIbI, YEIOBEKa U
olIIecTBa, B TMO3HAaHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TIPOoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  peIIaTh PEeCypcHble NPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh, B TIOJYUYCHHH OWOJOTHYECKUX 3HAHWK B IEJAX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydarommxcs, GpopmupyeMoi
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM UCIIONb30BaTh TIOJIydaeMble 3HaHUS [JIs aHajdu3a U
00BSICHEHUS SIBJICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAydHBIX (DaKTOB U
UMEIOIINXCS JaHHBIX C LENbI0 MOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1o Ouoioruu B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKarolIre
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHUsl, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dbopmHpoBaHue (YHKLIMOHATBHON
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaoIIMUXCs, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC yUeOHBIE JIEUCTBUS B
NIO3HABATEIbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI MPOTPpaMMbl CPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUNU MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHaynM3a, CUHTE3a, CpaBHEHHUsI, KilacCupUKaIMU, 0000IEHUS ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATUM (BBIAETATH WX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENATh LENU JACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITEIBHOCTH C IOCTABIECHHBIMHU LIETISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB W SIBJICHHI
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXJCHUS (MHAYKTUBHbIC, JACAYKTUBHbBIC, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

NPUMEHATD CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE ICHCTBUS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIOJIb30BaTh PA3JWYHbIE BUABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU OHATUSMU U METOJIaMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpPEeHOca CPEACTB M CHOCOO0B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOABl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONYJISAPHOM JUTEpaType, OHOJOTHYECKUX CIOBapsixX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh



WH(POPMAITUIO PAa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTHICCKN OLICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHGOpMaLNK, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOWpaTh  ONTUMaNbHYIO  (OpMYy  TIpEICTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (POpMyibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou Tembl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1ayd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3HMIIMKN JIPYTrUX YYACTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CrOcOO0aMMu OOIIEHUS W B3aUMOJICUCTBHSI, TTOHHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHUE K COOSCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MpH PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOMpATh TEMATUKy M METOJBI COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpenensTh poiu ¢ y4€TOM MHEHMM YYaCTHHUKOB, OOCYXIAaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETUYECKOE IMOBEAEHUE B Pa3IMYHbIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pEIIeHHs B 5KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO JIEATEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]adyl B 00pa3oBaTEIbHOMN
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYIrMX IIPU aHaJIU3€ pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUHU JPYTOro YeIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOObI JIEUCTBUI MO OCBOCHUIO, UHTEPIIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
OPUMEHEHUIO 3HAHUM B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, @ TAaKKE€ B PEaTbHBIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MIPEJICTABICHBI IO TofaM 00yUeHusI.

[IpenmeTHble pe3ynbTaThl OCBOCHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHUSl ECTECTBEHHbIX HAayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUpPa W HAy4HOTO MHMPOBO33PEHMs, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHWE OUONOTHYECKUX TEPMHUHOB WU TOHSATHUHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (0OMEeH BEIIeCTB U MpeBpallcHUE
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
NPOUCXOXKAEHUS KyIbTypHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOrMU: HAOIIOIEHHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX MOHSITHH, TEOPUM W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUU TOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALIECHUS SHEPIUM B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOr0 M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATh MOJIyYEHHbIE 3HAHMS ISl OOBSICHEHUS OMOJIOrMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C 1eTplo oOecrieueHuss O0e30IacHOCTH CBOETO 3J0pPOBbS U 3J0POBbS
OKpPYXAaIOILUX JIOJEeH, COOI0/IEHNs HOPM I'PaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpelie, MOHMMaHUE HEOOXOIMMOCTH MCIOJb30BaHUS JIOCTHUKEHUN
COBPEMEHHOM ouonoruu u OMOTEXHOJOTUHA i1 PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTh 3JIEMEHTApHble TI'E€HETMYECKME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIICTUIEHHOE HACIeJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEIIMBAHMS IS TPENCKa3aHus HAclIeIOBAaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JIA0OPATOPHBIE U MPAaKTUYECKHE paldOoThl, COOMIOAAThH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJOTMYECKOIO COAEP’KaHMsI, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE TMHCHMEHHBIE K YCTHBIE COOOIICHHS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3ynbTaThl OCBOeHUs1 yueOHoro mpenmera «buonorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHONOTMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSITHM:
BUJI, TIOMYJISINS, TeHODOH/I, DBOJIONHNS, ABMKYIIUE CHIIBI ((PaKTOPHI) HBONIOIHH,
IPHUCIIOCOOJIEHHOCTh OPraHW3MOB, BUI000pa30BaHUE, AKOJIOTHYECKUE (PAKTOPHI,



DKOCHCTEMA, TMPOJYIEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENH MUTaAHUs,
AKOJIOTHYECKasl upamua, OuoreoreHos, ouocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxozactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyreit somoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
OMpPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3aiusi U MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEIyEMbIMUA BEIMYUHAMU, OOBSICHEHUE IOTYyYECHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOI0 O0TOOpa, BHUI000pa30oBaHUsi, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, TEpeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
OKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB W OMOr€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJTyYEHHBbIC 3HAHUS JJI OOBSCHEHUS OMONIOTMYECKUX
IIPOLIECCOB UM SIBJIICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEIpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3J0pOBbS M 3J0POBBS
OKpPYXAIOIIUX JI0JeH, COOII0/IEHU HOPM IPaMOTHOI'O TIOBEICHHS B OKpYXKarolen
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE peliaTh 3JeMEHTapHble OMOJIOTrMYEeCKre 3aa4M, COCTABISATh CXEMBI
NepeHoca BEILIECTB U YHEPTUHU B IKOCUCTEMaXx (LIeMH MUTAHMUS);

YMEHHE BBINOJHATH J1A0OpAaTOpPHBbIE M MPAKTHUYECKHE padOThl, COONIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000m1asi OMOIOrNYecKy0 MH(POpPMAIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P KonTpoabnsie | IlpakTHnuyeckne (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
L broorist kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBBIC cCCTEMBI M X OpraHu3aIus 1 bubmorera [JOK
P H https://m.edsoo.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKHSHEACATENLHOCTS KICTKH ! ! https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnenctBeHHOCTh M IBMEHUYMBOCTh - 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Pesepatioe Bpems 1 1 https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 4



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

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHOKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OpraisMbl i OKpYIOILas cpea > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 SKOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41ccT4
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne aTra nudposbIe
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
buonorus B cucteme Hayk.OOBEKT bubmorexa LOK
1 1 https://m.eds00.ru/863e6122
H3YICHUA HAYK. https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Hcronp30Banue pa3InyHbIX 1 0.5 bubmuorexa [JOK
p ' https://m.eds00.ru/863e6122
METOOB MPU U3YyYECHUHU
OHOJIOrNYECKUX OOBEKTOBY
3 Buonorunyueckne cCucTeMBl, U HX 1 bubnunorexa LIOK
CBOMCTBa https://m.edso0.ru/863e6564
MonekyisapHBIN YPOBEHD.
4 XI/IMI/I‘I}CICKiﬁ cocyTI;B KIeTku. Bona 1 Bubmaorexa ITOK
- PO https://m.eds00.ru/863e674e
1 MUHEpaJIbHBIC COTH
bu6mmoreka [IOK
5 JI Y% . 1
HITHIBL. Y TICBOJIT https://m.edso00.ru/863e6870
bu6nuorexa LIOK
6 b .C 0 1
CJIKH. LOCTaB 1 CTPOCHIE DEIKOB https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KatanuzaTopsbl. JJabopartopHas Eub OK
7 pabota Ne 1 «M3yuenune 1 0.5 nommorexa L1

KaTaJTUTHYECKON aKTUBHOCTH
(hepMEeHTOB (Ha MpUMepe aMHJIa3bl

https://m.edsoo0.ru/863e6b72



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/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

U1 KaTaHa3BI)>)

bu6mmoreka [IOK
H .AT®D
8 YIJICHHOBRIC RHCTOTR https://m.eds00.ru/863e6d5c
9 Hexnerounsie ¢popMbl )KU3HU — bubnnorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
10 HcTopus 1 MeToabl U3ydeHus bubmmorexa LIOK
KieTku. Kierounas reopus https://m.eds00.ru/863e6e88
11 KneTka kak 1ejaocTHast )KuBast
cucteMa. CTpoeHUe KIETKH.
CtpoeHne mpoKapuoOTUYECKON 1
AYKApUOTUYECKOMN KIIETKHU.
JlaGopaTopnas padora Ne 2
«3yueHne cTpoeHUs KIETOK bubmorexa [OK
12 - 5 0.5 https://m.edso00.ru/863e6ff0
paCTeHHI:I’ PRUBOTHPIX, TPHDOB 1 https://m.edso00.ru/863e716¢
6aKTepI/II/I moa MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpEnIapaTax u ux
OITHCAHUE)
bubnuorexa [IOK
13 00 0
MCH BEMECTE W METabOTHEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
14 i
JuepreTiicckuii 0bmen https://m.edso00.ru/863e7aae
O060061marmui KOHTPOJIb 33 IEPBOE bubmmoreka [JOK
15
MOJIyroaue https://m.edso00.ru/863e862
16 Tumnbl KIETOYHOTO MTUTAHHUS. bubmuorexa [IOK
®doTtocuHTE3. XEMOCHUHTE3 https://m.edso0.ru/863e7c98
[Tnactuyeckuit oOMeH: OMOCUHTE3
bu6nunorexa LIOK
17 6enka. Peakuus MmaTpuyHOro

CHHTC3a

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e

Perynsiius TpaHCKpUNIUY U

bubmuorexa [IOK

18
TPAHCIAIUN — OMOCUHTE3 OerKa. https://m.edso0.ru/863e796e
JKv3HeHHBIN LUK KIeTKHU. [leneHue
KIeTku. Muro3. JlabopaTopHas Bu6 110K
HOIHOoTEKA
19 §] o 3 «Ha0 0.5
pabora Ne 3 «Habmonenue murosa 5 https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpeITKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
bubmuorexa [IOK
20 Meli
onos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHre U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGoparopnast pabota Ne 4 05 bubnnorexa [IOK
«M3ydeHue cTpoeHUs N0JIOBBIX ' https://m.eds00.ru/863e81h6
KJIETOK Ha T'OTOBBIX
MHUKpOIIpenapaTax»
bu6mmoreka [IOK
22 ®opMbl Pa3MHOKEHUSI OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
23 NupuBunyansHOe pa3BUTHE bubnnorexa [IOK
OpPTaHU3MOB https://m.eds00.ru/863e8436
I'enernka - HayKa o
HACJIEACTBEHHOCTH U
24 U3MEHYHUBOCTH. 3aKOHOMEPHOCTH bubmorexa LOK
' p https://m.eds00.ru/863e8878
HacjeA0BaHUs IPU3HAKOB.
MoHoru6puaHOE CKpeIBaHKE
ATHOPHUIHOE CKpeIBaHue. 3aKOH
25 ﬁe:&%ninioro Haf::ne OBaHUs bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
26 CueIuieHHOE HaCJIeIOBaHUE 0.5 bu6nmorexa LIOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

npu3HakoB. JlaboparopHas padoTa
No 5 «3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO U AUTUOPUIHOTO
CKpeLIMBaHUs y AP030(UIbI HA
TOTOBBIX MHKpPOMpEnapaTax»

https://m.edso0.ru/863e8c60

97 I'enernka mona. HacinemoBanme 1 bubmuorexa [IOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3menurBocTh. HeHacnencTBeHHas
M3MEeHYUBOCTh. JIabopaTopHas
pabota Ne 6. Uzyuenue bubnmoreka [JOK

28 . 1 0.5
MOAU(GUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psijia U
BApUALIUOHHOMN KPUBOM»

HacnencTBeHHass H'3MEHYMBOCTD.

29 JlaGopartopnast pabota Ne 7. 1 05 bubnmnoreka [JOK
«AHanu3 MyTauui y apo3opuibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpENapaTax»

bubnuorexa [IOK
30 P'eneritka senosexa L https://m.edso0.ru/863e8d78
31 HToroBbIit KOHTPOJIB 1

bu6mmoreka [IOK

32 Cenexums Kak Hayka u npouecc 1 https://m.edsoch ru/863e9214

33 MeToabl U JOCTHKEHUS CEJIEKIINU 1 bu6mmoreka [IOK
pacTeHUM 1 KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnmnoreka [JOK
MMPOU3BOACTBA https://m.eds00.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e9214
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11 KVIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 Muipoososiors 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHas
€MHMIIA BUJIA ¥ 3BOJIIOLMY.
4 JII:160pI;TopHI;51 pabota J]\T'e 1 1 0.5 brbmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EctectBennslit 0TO0p U €10 GopMbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u mytu 1 bubnnorexa [IOK

MaKpO3BOJJIOIHNH

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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https://m.edsoo.ru/863e9c1e

HeobOpatumocTs 3BOIIOIINN

Hcropust xu3Hu Ha 3eMiie U METObI

10 "
e€ U3y4eHUst
11 I'unore3sl MPOUCXOKIACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xxu3HM Ha 3emMIie 10 3paM U bubnnoreka [JOK
12
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIbl HBOJIOLHMU
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpaxTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) bubamorera LOK
https://m.edsoo.ru/863eac2c
16 JBxymue cuiibl (haxTophl) bubnmoreka [JOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



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

bakTopsI

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 buoriieckie gaxTope! https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Neo 2 «Iloacuér nnotHocTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edso0.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edsoo0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Iloxg

pen. Ilaceunuka B.B., AknuonepHoe o6mectBo «M3narenscTBo «IIpocBemenney

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

VYMK buonorus. B.B [Taceunuk

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

D0P "llIxoma Kupunna u Medoaus"
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