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HOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JieH, COJEepXaHHUs, pEe3ylIbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIINX LESIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIOruu, e€ 3HaYCHUU B MO3HAHUM KUBOW MPHUPOJBI U 0OecTed eHUN
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTHS OOYYArOIIMXCS CpPEACTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3yYEHUsI Yy4EOHOr0 Marepuaia ¢ y4€ToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/YUYE€OHBIX JEHCTBUI OOYy4YarolIuXCsi MO OCBOEHHUIO COAEpIKaHUS
OMOJIOrMYeCcKOro 0Opa3oBaHuUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B W3YyYEHHUU OWONOTWH, Onarojmapst 4emy B HeEl
NPOCMaTPUBAETCA HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALIMNA JTMYHOCTH, SKOJIOTHUECKOI0 MBILIUICHUS, MPEACTaBICHUI O 310POBOM
o0pasze KU3HM U OEpexKHBIM OTHOIICHUEM K OKpYKalolllel NpUpOJHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIEeOMOIOTMUYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJOTHM yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B MOBCEAHEBHOM JKU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4Hclie: NMPO(UIAKTUKU HACIEJCTBEHHBIX 3a00JI€BaHMUI YETOBEKa, MEIHUKO-
Te€HETUYECKOTrO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKHU
1EeIecOo00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH YEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUSA K MPUKIIATHONW HAPABICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCIIOBUM JJI pEIIeHUs] OJHOM M3 aKTyaJIbHBIX 3a7a4 IIKOJIBHOTO OMOJIOTHYECKOI0O
oOpa3oBaHus, KOTOpas Tpeanosnaraer (QopmMupoBaHue y 00y4aromuxcs
CIIOCOOHOCTH aalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBAHUE y OOYUYAIOIIMXCA MPEJACTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT W 0000ImaeT 3HAHUS O XUBOW IpHpoje, e
OTJINYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W JBOJIIOLWH, CO3MAET
yCJIOBUSL  JJIA: TIO3HAHMS  3aKOHOB  JKMBOM  mpupojabl, GHOpMUPOBaHUS
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOrO M 0Oe3omacHoro obpasa
YKU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, ICHHOCTHOT'O OTHOIIEHUSI K KUBOU 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
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPE/ICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O MpEJHA3HAYEHUU Y4YEOHOro MpeaMera
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHUIO €ro COAEpKaHUsA, MPEICTABIEHHOTO B MpOrpaMme IO
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C MO3UIUN KYIbTYpPOCOOOPA3HOro TMOAXOJa, B COOTBETCTBUHU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss 00IIEH KyIbTYphI, OMNPEICISIONINE aJeKBaTHOE IOBEICHHE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
IIPEACTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX UBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allid U
ABONIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosoruyeckas cucreman, «CuctemMa M MHOrooOpasue OpPraHUYecKOro MHUpPay,
«OBOIIOIUS KUBON MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIMOHAIBHOU
OpPTaHM3allMM J>KUBBIX CHCTEM pa3HOTO paHra © TNpUOOpEeTeHHe yMEHH
UCIIOJIb30BaTh ATH 3HAHUSA NJIi TPAMOTHBIX NEUCTBHI B OTHOLIEHWH OOBEKTOB
KUBOW MPHUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTkeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 06a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HAHUM O OMOJIOIMUECKUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MpaBUiaX, CIyXKallluX OCHOBOU
Uisl OpMUPOBAHUSI TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM PA3HOTO0 YPOBHS OpPTaHHU3allMHU, BBLAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

(opMHpoBaHUE y OOYYaIOIIMUXCS IO3HABATEIbHBIX, HWHTEUIEKTYAJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaNIM3a JAaHHBIX O MYTAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISI0B, UIEH M TOIXOJOB K H3YUYEHUIO YKUBBIX CHCTEM
Pa3HOIo YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa KMBOW NPUPOJAbI HAa OCHOBAaHMM 3HAHUW U OIBITA, MHOJIYYEHHBIX IPHU
U3Y4YEHUU OUOJIOTUY;

dopMupoBaHUE Yy OOYy4YalOIIMUXCSd YMEHHUW WILIIOCTPUPOBATh 3HAYECHUE
OMOJIOTUYECKUX 3HAHUM B TPAKTHUUECKOW JCSATENbHOCTU YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEIOBEKOM JKHBOU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOIICHUS K HEH, COOIOICHUSI STUYECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [Isl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCEAHEBHOM XKM3HU TS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep NPOPUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero oOuiero obOpaszoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSl 00s3aTENbHBIM Y4YEOHBIM IMPEIMETOM, BXOJISLIUM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYUHbBIE TPEAMETHI».



Jlnst u3ydeHust OMoJIoruy Ha 6a30BOM YPOBHE CpPEIHEro 0O0IIero oopa3oBaHuUs
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owomormm B (opmMupoBaHWHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

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

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30oBaHME pa3IUYHBIX METOAOB IpHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKHUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIbI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIECTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MNOMYISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBIN.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumunuecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMHYECKAN COCTAB KIETKU. XHUMHUYECKUE DSJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMA BOABI W MHUHEpaJbHBIX BellecTB B KieTke. [lommepxkanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHUCIOTBHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TepBUYHAS, BTOPUYHAs, TpPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



®depmeHTH — Ouojoruueckue Karanuzatopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuuguuHocts. KodepmenTsl. ButaMuHbI.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl (TJorOko3a, pubo3a u  JAe30KcHproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
HeJuT0I103a). buonorndeckue GyHKIMH YTIIEBOIOB.

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

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KUCIOT. Ctpoenne n ¢pyukumu JJHK. Crpoenne u pynkmmu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIMH.

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

Kierka kak wnenoctHas »xuBasg cuctema. OOmme NpPU3HAKK —KIIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcCOOEHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >KMBOTHOU H
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHOoMeMOpaHHbie opraHouabl kietku: OIIC, anmapar [onbmxu,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuk. OyHKIUHA OpraHOUAO0B KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneitnen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX DJIEMEHTOB B  HEKHBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuier u cxembl: «llepuoanyeckass TabauIa XUMHUYECKUX JIIEMEHTOB),
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CtpoeHue »yKapuOTHUECKOW KIETKW», «CTpOEHUE >KUBOTHOWU KIIETKN»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpONpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «l/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX W OaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpemnaparax U MX
OIICaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BemiecTB: aBTOTpO(dHBINA U rerepoTpodHbIil. Ponb GpepmeHToB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dorocunTeza. pdexTuBHOCTH PoTOCHHTE3a. 3HAUCHHE (OTOCHUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCcHHTe3. XEeMOCHUHTE3UpYIolue OaKkTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PaciierieHue BemecTB, BBIJICICHHE U
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'mukonus. Bpoxkenwe u ero Buabl. KuciopogHoe OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPIeTHYECKOro OOMEHa.

Peaknum wmaTpuuHoro cuHre3a. I['eHermueckas wuHpopmamms u JHK.
Peanuzanusi reHerudeckoil uHpopManuu B KJIETKe. [ '€HETHYECKUH KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Otambl TpaHchsauuu. KoawpoBanue amMuHOKHCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

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



OOpaTHas  TpaHCKpHUIILIMSI, peBepTaza W uHTerpaza.  IIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

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

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«IHepreTudeckuii oomeny, «Ximopomiacty, «Porocuntesn, «Ctpoenune JIHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK wm Tpanckpurmms»,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[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
OpraHU3MOB.

[enenne xierkn — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasmuye Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHNe, BET€TaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii cCMbICI |
3Ha4YeHUE Meno3a.

'ametorenes — mpoliecc 0Opa3oBaHUsA TIOJNOBBIX KJIETOK Y IKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHMS SUIEKJIETOK U crepMaTo30uaoB. OIUiog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAMOPUOHAILHOTO PAa3BUTHUSA: TPSMOE, HEmpsMoe (JIMYMHOYHOE). BrusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (HDaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YpO/JICTBA.

Poct u pasButue pactenuii. OHTOreHE3 IBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J[BoitHOE
OIUIOAOTBOPEHHUE Yy IIBETKOBBIX pacTeHUul», «BereratTuBHOE pa3sMHOKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpsmoe u HenpsiMoe pa3BuTHE», «l'aMeTOreHe3 y MJIEKONUTALINUX U
yenoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOTIMTAIOUIETO», «SHIeKIeTKa MieKonuTarnero», «KapmoknHes B KieTKax
KOpeIlKa JyKa», MarHUTHas MoOJAeIb-aliuiuKanusa «JlemeHue KIeTKu», MOJeNb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnass pab6ora Ne 3. «HaOmrojeHne MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnass pabora Ne 4. «/3yueHHe CTpOEHHUsI TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3agaum reHeTnku. ictopus pa3BuTHs reHETUKU. POk uTosoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TEeHETHUKU (TUOPHUIOIOTHUYECKUM,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE T'€HETHUECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpEIIuBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MonorubpugHoe ckpeluBaHue. 3aKoH €AUHO-00pa3usi TUOPHUIOB TEPBOTO
nokojeHusi. IIpaBuino AOMUHHUpOBaHWA. 3aKOH PACIICIUICHUS MPU3HAKOB.
['unore3a ynuctotsl ramer. [1oaHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanu3upymoliee ckpemuBanue. Fcrnoap30BaHne aHATU3UPYIOIIETO CKPEIUBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLETUICHHOMY HAaCJIEIOBAaHUIO I'eHOB. HapyIiieHne CuersieHusi reHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosa. XpOMOCOMHOE OMNPEACIICHUE MOJia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BB N3MEHYNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASL.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOJIU(PUKAIMOHHON U3MEHUMBOCTU. BapualioHHbIN psii M BapuallMOHHAs KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIS,
XPOMOCOMHBIE, TeHOMHbIE. HacToTa U MpUYMHBI MyTaluil. MyTtareHHbie (hakTopBhl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETUKU
YeJI0BEKA: TCHCAIOTHYCCKUM, OJIM3HEIOBEIN, IINTOT CHETHICCKUM, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIbIO
[II1P-amamm3a. HacneacTtBeHnnle 3a00jIcBaHUS 4YelOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HU C HACIEJACTBEHHOM MpPeapacioioxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHE MEIULMHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETUYECKUX 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
IUTOr€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS M €ro LUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelniuBaHue,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBaAHUAY, «Menosy,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'€HeTuka moyia», «3aKOHOMEpPHOCTHU HAcCJEeIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka W JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHas uU3MeHYUBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eneTuka rpymnmn KpoBuy», «MyTalluoHHasI K3BMEHYUBOCTH).

OO6opynoBanue: Mopaenu-aniuiMKkanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe nmomuHupoBanuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON M MuKpomnpenapaT «Jpo3zodpuna» (Hopma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKUe PadoThI:

Jlabopatopnasi pabora Ne 5. «/3yueHue pe3yJabTaTOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

Jlaboparopnast pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO PSila U BAPUALMOHHON KPUBOW».

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

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuus Kak HayKa W IMPOLECC. 3apOKACHUE CENEKUNH U JTOMECTHKALIHS.
VYuyenne H. W. BaBunoBa 0 IeHTpax TMNPOUCXOXKICHHUS W MHOTroo0Opas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
OpOAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rudpuaHas cuia. HepoacTBeHHOE CKpelIMBAaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuausanus U e€ ycnexu. VCKycCTBeHHBIM MyTareHes u
MOJIyYCHUE TOJUIUIOUAO0B. JIOCTHKEHHS CENEKIMU PACTEHHUH, >XUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTCHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

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

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

Tabnmuuet u cxembl: kKapta «lleHTpbl MNPOUCXOXKIEHHS W MHOTrOoOpa3us
KYJIbTYPHBIX pacTeHuil», «[lopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYPHBIX
pacrenuity, «Otnanénnas rudpuauzamnusy», «Padorsl akanemuka M. @. MiBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

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



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHKECHHSI CEIEKIMM pacTEHUH U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1a0OpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOIIUOHHAS OHOJIOTHUS.

[Ipennoceuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIKOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa 3BoMonUU. [laleoHTOIOrMYECKHE: TOCIIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u paziauune GayH u Ghaop MaTEPUKOB U OCTPOBOB.

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

OomononHast teopust Y. JlapBuna. IlpennochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAENEHHAsT M3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

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

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JIBmkymme cuibl ((pakTophl) SBOJIOLMUA BUIOB B mpupoae. MyTalnoHHBIN
npouecc ¥ KOMOWMHATHMBHAs M3MEHYMBOCTH. llomynsiimoHHBIE BOJHBI U Apeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or00p — HampaBistonuii ¢daktop sBoionun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopd03bl U UAHO-adaNTaI|H.

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

MakposBomonus. DPopMbl  HBONIONUU:  (uUeTHYEeCcKas, JIUBEpreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxieHHEe OT HecleUHaaIn3UpOBaHHbIX NpelakoB. IIporpeccupyronias
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.
Tabmumpl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiie, «3apOIbIITn

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cymectBoBanuey, «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pacTEHU,
«MHoroobpasue  mopoa  JKMBOTHbIX»,  «llomymsiumy, «MyTauroHHas

U3MEHUYUBOCTHY», «ApomMopdo3sr», «amoamantanuny», «OOmas mereHepanus,
«/IBmxymue cunbel sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMH OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, kowekmus «DOpMBI COXPaHHOCTH
VMCKOMAEeMbIX JKMBOTHBIX W pacTeHWi», Moaenb amuiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKporpenapaT «/pozoduna» (Hopma, myrauuu GOpmMbl KpbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThl:

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

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

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble TUnoTe3sl
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi sBomroiuu. [umoreza 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
npotepo3oiickas d3pbl. Ilameosoiickas 3pa W €€ TepUOabl: KEMOPHUUCKHUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

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

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M TeoJIOTMYEeCKUX MporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIUU PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHUYE€CKOrO0 MHUpa Kak OTpakeHHe »3BoNOIUU. (OCHOBHBIC
CHUCTEMATHUYECKUE IPYIIbl OPTaHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOrUs Kak Hayka. Pa3Burue npencraBiaeHUi o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cuwibl  (QakTopbl)  aHTPOMOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTeCTBEHHbIH 0TOOp. OOIIEeCTBEeHHBIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymHbIil. Haxonkum HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYHIECTBOBAaHHUS, 00JACTh
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dKBAaTOpHaJIbHAs]),  MOHIOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

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

Tabmunel U cxeMbl: «BosnmkHoBeHne CoJIHEUHOM cUCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TNaJICOHTOJOIMYECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeToBeuecKne pacoh».

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

JlaGopaTopHblie U npakTU4YecKue padorThli:

[Tpaktuueckast padora Ne 1. «/3yueHue MCKOMAaEMbIX OCTAaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeuss «IBONIOIMS OPTaHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBaHUN. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3Komoruyeckux (PakToOpoB:
abuotnyeckue, OWOTHMYECKHME U aHTpOINOreHHble. JIelcTBHE SKOIOrMYecKHX
(hakTOpOB Ha OPTraHU3MBI.

AbGuornueckune (GpakToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonornueckre puTMBI.

buotuueckue (bakTOopHI. Bunbr OMOTHUYECKUX B3aUMO/IEVCTBUN:
KOHKYpEHIUS, XUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepanus,
MyTyaau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B NMPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU momyjsuud. OCHOBHBIE IOKA3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMrka YuCIEHHOCTHU MONMYJISIUUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

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

Tabmuuel 1 cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpeabl 0OUTaHMS
opraHusMoB», «®Doronepuoauzm», «llonynsaaun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHast 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 opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreoneHoze. @DOYHKIIMOHATbHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUHM B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpEryJisilius, pa3BuTue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMAa XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrop ycroiunBoctu dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBECME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOreOXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emiaun. AHTpororeHHbie U3MEeHEeHUs B buocdepe.
['mo6anbHbIE 3KOTOTHYECKUE TPOOIIEMBL.

CocyuiecTBoBaHue MIPUPOBI " YEJI0BEYECTRA. CoxpaHnenue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBa pallOHATBHOTO
yOpaBJ€HUs MPUPOAHBIMU PECypcaMu U UX UCIHONb30BaHue. JlocTmkeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JdeMoHCcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBoiiHOro  jecay», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBHUS Ha  Ipupoay», «BaxueWmme UCTOYHUKHU
3arps3HEHUS] BO3/yXa U TPYHTOBBIX BOA», «llouBa — BakHEMIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAKTUBHOTO 3arps3HeHuss Ouocdeprb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOIUIEKIIUA «bHoleHO3Y, «BpeauTenn BaKHEUIITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIIIaM OJHOrO0 BHJA,



Kpacnas xnura Poccuiickoii ®enepaiuu, H300paKE€HUS OXPAHSIEMbIX BHUJIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA I[IPOIPAMMLI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOEHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpEeIHEro oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS Npenmera «buomorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
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 OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATETbHOCTA 1[€HHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS mpenMera «buonorus» mocturarorcst B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHWS, CAaMOBOCTIMTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPAAUIHASIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, TpUpoae U
OKpYXarolIen cpee.

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

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIIbHBIX M HCCIEAOBATEIbCKUX 3aJlady, YBaKUTEIHHOTO
OTHONIIEHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKIECHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUICKOM IrPpaKIaHCKOMN U EHTUYHOCTH,
NaTPpUOTU3Ma, YBAXKEHUS K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoy, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIHUIO U MaMSITHUKAM MPUPOABL,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy>KeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE TYXOBHBIX LICHHOCTEN POCCUIICKOT0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI,;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

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



NIOHMMAaHHE dMOIIMOHAILHOTO BO3JCHCTBUS KUBOM IPHUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

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

NOHMMaHUE W peanu3anus 370pOBOro u 0Oe30MmacHoro oobpasza >KU3HU
(3mopoBoe  THUTaHWE, COONIOJICHUE TUTUEHWYECKUX TpaBUI HU  HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qundeckas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMaHUE IIEHHOCTH TPaBWI WHIWBHUIYAIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

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

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYZly, OCO3HAHUE IIEHHOCTH MacTEepCTBa, TPYAOJII00HE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpEC K pa3udHbIM cepam mpodeccuoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peau30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
IIPOTSKEHUU 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
OKPY’KAIOIIEN CPEMBI;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HAIPaBJICHHBIX Ha COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAX, OXpPaHy BHUIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE  HENPUATHE JIEUCTBUHM, TMPUHOCAIIMX Bped  OKPYXKaroIIeH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE Pa3BUTOr0 SKOJOTMUECKOr0 MBIIUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
OIIbITa JIESITEIILHOCTH SKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMU B IO3HABAaTEIbHOW, KOMMYHHMKATUBHON M COIMAILHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPIIICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKON KYJIBTYpbl KaK CpEICTBa
B3aUMOJICHCTBHS MEXIY JIOJABMHU 1 TTO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa U
oOIIecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU TMpoOsIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  peIIaTh PECypcHble MPOOJEMBI  Pa3BUTHSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
o0ecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OUOJOTHMYECKUX 3HAHUM B IENSIX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydarommxcs, GpopmupyeMoi
IPU U3YUYEHUU OUOJIOTUH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCHOJIb3YEMbIX 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 BBIBOIOB;

CIIOCOOHOCTHh CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUSA IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

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



FOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TMOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTHUsl, 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  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHPOBO33PCHYCCKHE 3HAHWS W  yHUBEpPCAJbHbIC Yy4eOHBbIC JCHCTBHS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI MPOTPpaMMbl CPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKATh:

OBJaagenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJIbHbIMHU
NefCTBUAMMU:

1) 6azoBble JJOrHYeCKHE TeiiCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUNU MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHaynM3a, CUHTE3a, CpaBHEHHUsI, KilacCupUKaIMU, 0000IEHUS ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATHUH (BBIJACIATH UX XapaKTEpHBIC NMPU3HAKU, YCTaHABIMBATH
CBSI3M C APYTUMH TTOHATHUSIMH);

ONpeAeATh LEJIN JCSITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTHUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIBHOCTHU C MOCTABJIECHHBIMU LIETSAMU;

UCITOJIH30BaTh OMOJIOTMYECKUE IMOHATHUS U1l OOBSICHEHUS (PAKTOB M SIBJICHUN
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXJICHUS (MHIAYKTUBHbBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU M TMPOTHBOPEUYHS B pPacCMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI M 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIbHBIC cpeacTna TSt MPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  NPOTUBOPEUYMII  pa3HOrO  pojia,  BBISIBJICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN 1EATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENLCKON U MPOEKTHOM AESITeNbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOUCKY METOJIOB PELICHMsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMS, €ro HWHTEpPHpETAalH, NPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (opMynupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
JESITEIbHOCTU U )KU3HEHHBIX CUTYalUsAX;

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

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJE€ PpEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBIN MOUCK MEPEHOCAa CPEACTB U CIIOCOOOB
JeUCTBUSI B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHBIX, B VHTepHeTre), aHaIu3upoOBaTh



WH(GOPMAIIUIO PA3JIMYHBIX BUJOB M (GOPM IPEICTABICHUS, KPUTUICCKH OICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckod MHMOpMaLMK, HEOOXOIUMOM JJIsl BBITMOIHEHUS YYEOHBIX
3ajady;

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

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
O6uonornyeckor uHpopmaruu (cxembl, Tpaduku, AUarpaMMbl, TaOIUIBI, PUCYHKHU
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTONB30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTh KOMMYHUKAIIMK BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1ayd, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHUKOB
JManora Wiv JUCKYCCUN);

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

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
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 MPEUMYIIECTBA KOMAHIHONW W WHANBUAYAITBLHON
paboThI MPU PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJJIEKTHBA,



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATH JEUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAue€CTBO CBOEro BKJAJa M KaXJIOrO0 y4YaCTHUKA KOMaHJbl B
001t pe3yNbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

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

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3a/lauu B 00pa30BaTEIbHOU
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

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

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacumupsTh paMKu y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHU;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM 0OOpa3oBaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

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

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENIBHBIX MPOILECCOB, HX PE3yJbTaTOB U
OCHOBAaHHM, UCIOJIb30BaTh MPUEMBI PEIEKCUU NJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'0 PEIICHNS,

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl [JPYrUX I[P aHAJIM3€ PE3YyJbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

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

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoO0pa3oBaHUIO 3HAHUW, BUJBI JIE€SITEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHHS U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, a TAKKE€ B PEaTbHBIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C Owuosorueil. B mporpamme npenmeTHbie
pe3yJIbTaThl MPEICTaBICHBI M0 TOAaM 00yUYEHHUS.

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

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJOTMU B CUCTEME HAYYHOI'O
3HAHUSl ECTECTBEHHbIX HAayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKIAJE POCCUUCKUX M
3apyOeKHbIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), FOMEOCcTa3 (caMOoperyJssilus), YpOBHEBasi OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHas J0rMa MOJIEKYJSIpHOM Ouonoruu), 3akoHsl (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 BJIAJIETh METOlaMU Hay4YHOI'O ITO3HAHUS B OMOJIOrMM: HAOJIO/IEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLIECCOB W SIBICHUI, OpraHu3alus U IMpPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3ybTaTOB, HCMOJIL30BAHHBIX HAYYHBIX IMOHATHM, TEOPUH W 3aKOHOB, YMEHUE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB M MPEBpAIICHUS SHEPIruu B KIETKe, (poTocuHTE3a,
IUTACTUYECKOT0 W DSHEPreTUYeckoro oOMEHa, XEeMOCHHTEe3a, MHUTO03a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

YMEHHUE TPUMEHATH IMOJYyYECHHbIC 3HAHUS [JIs1 OOBSICHEHHS OUOJIOTHYECKUX
IIPOLIECCOB U SIBIICHUM, JJISl NPUHATUSA NMPAKTUUECKUX PELICHUHA B MOBCEIHEBHOU
KHU3HU C 1eTplo oOecrieueHuss O0e30IacHOCTH CBOETO 3J0pPOBbS U 3J0POBbS
OKpPYXaIOLUX JIOJeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ouonoruu u OMOTEXHOJIOT UM UL  palloHaIbHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTh 3JIEMEHTApHble TI'E€HETMYECKME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I MpECKa3aHusl HACIEIOBaHUSl MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHbIE M MpPaKTUYECKHe paldoThl, COOMIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(POpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmeTHbie pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHUU COBPEMEHHOH €CTECTBEHHO-
HAY4YHOM KApTHHBI MUpa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBATh COJEp)KaHHE OWOJIOTHUECKHMX TEPMHUHOB WM TOHSITHI:
BUJI, TIOMYJISINS, TeHODOH/I, DBOJIONHNS, ABMKYIIUE CHIIBI ((PaKTOPHI) HBONIOIHH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pAa30BaHUE, AKOJIOTHYECKUE (PAKTOPHI,



OKOCHUCTEMa, MPOAYIEHThI, KOHCYMEHTBHI, PEeAyLEHThl, IeNu  MUTaHUs,
AKOJIOTHYECKas upamuza, Ouoreolenos, ouocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxoactBa K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyteit sBomonu A. H. CeseprioBa, yuenusi o 6uocdepe B. M. Bepnanckoro),
OMpPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIEIyEMbIMUA BEIMYUHAMU, OOBSICHEHUE IOTYyYECHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUA U 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU IMOJTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHIOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IIEpeHOca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
OKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB W OMOr€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHHUE TPUMEHSATh MOJTYyYEHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB M SIBJICHHUM, JUISl NPUHATHS NMPAKTUYECKUX PEILIEHUN B MOBCEIHEBHOMU
KU3HU C LEIpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3[0pOBbS M 30POBBS
OKPYXAaIOIUX JIOJIEH, COOI0/IEHHsT HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PAllMOHATIEHOTO TPUPOAOIIONIb30BaHHUS;

yMEHHUE peliaTh 3JeMEHTapHble OMOJIOTrMYEeCKre 3aa4M, COCTABISATh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBINIONHATH JTA0OpATOPHBIE W TPAKTUYECKHUE PaldOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JJa0OpaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  IJ100AJbHBIE  JKOJOTMYECKHME  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1asi OMOIOrNYecKy0 MH(POpPMAIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHITUIHBIN armapaT OUOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edsoo0.ru/7f41c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE 5 1 bubmmorexa [LIOK
OpraHU3MOB https://m.edso00.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



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

11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHORKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUWE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprauH3MB! # OKpyikaiouas cpesa ° 1 https://m.edso0.ru/7f41cc74
bubmuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
> Peseparioe Bpes 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 IINIAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp3oBaHre pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUN cOCTaB KJieTkU. Boaa u 1 bu6mmoreka [IOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuyeHue 1 05 bubmmorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 YraeBopl. JIunuasl 1 nommorexa O

https://m.edso0.ru/863e6870



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

bu6nmoreka [IOK

8 Hyxentosbie kuciosl. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI U3ydEHUS bubmmorexa [IOK
kieTku. Knetounas reopust https://m.edso0.ru/863e6e88
10 KreTka Kak 1enocTHast )KuBast
cucreMa
CrpoeHue 3yKapuOTHIECKON KIETKH.
JlaboparopHas pabota Ne 2
«M3yueHune cTpoeHUs KIETOK bub6mmorexa [IOK
11 pacTeHHU, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MEKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCAHUE)»
bubnuorexa [IOK
12 OOMEH BemeCTB WM MCTa00HM3M https://m.edso00.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 JnepreTiieckuii 0bmen https://m.edsoo0.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. Jlaboparopras Bu6morexa [IOK
15 pabota Ne 3 «HabGumoienre MuTO32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeIlKa JTyKa Ha
TOTOBBIX MUKpPOIpernapaTax»
buocunres 6enka. Peakius bubmuorexa [IOK
16
MAaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 Tpancasumt — bnocurres benxa https://m.edsoé.I ru/863e796e
18 Hexnerounsie popmbl )xU3HU — bubmuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuorexa [IOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
91 JlaboparopHuas pabota Ne 4 05 bu6muoteka LIOK
«3yueHne CTpOeHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NupuBuayansHOE pa3BUTHE bu6muoteka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edsoo0.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelllMBaHue. 3aKOH
25 fe3a3ninfaoro Hef)cnuel OBaHHUS bubamorexa [OK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerniieHHOE HaclIeOBaHHe
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO https://m.eds00.ru/863e8c60
CKpELUBaHUA y Ap030(HIIbl HA
TOTOBBIX MUKpPOIpenapaTax»
27 T'enernka nmona. HacienoBanue bu6nmorexa LIOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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IIPHU3HAKOB, CHUCIUVICHHBIX C I10JIOM

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

M3menuuBocts. HenacnencrBennas
M3MEHUYUBOCTh. JIaboparopHas

pabota Ne 6. N3zyuenue bubnnorexa [IOK
28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edso0.ru/863e8efe
MMOCTPOCHHE BApUAIIMOHHOTO psAJa U
BapUaLlMOHHON KPUBOM»
HacnencTBenHast '3BMEHYMBOCTD.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bubmuorexa [IOK
30 Petieriia enosexa 1 https://m.eds00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O
31 teMme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [IOK
32 Cenexuus Kax HayKka 1 npouece 1 https://m.edsoo.ru/863e9214
33 MeToab! U TOCTHKEHUS CENEKIINU 1 bu6nmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie Ipakruteckue HU3y4YeHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 Muipoososiors 1 https://m.edsoo.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 ero Gpopmbl 1 https://m.eds0o.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
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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 xu3HM Ha 3emMIie 1o 3paM U bubnnoreka [JOK
12
nepuoaam https://m.edsoo.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.edsoo.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/863eaea2
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 gakTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Ne 2 «IToacuér mIoTHOCTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edso0.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.edsoo.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 DKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10-11 kmaccel/ Auapeesa H./l., O61iecTBO ¢ orpaHuyeHHON
otBeTcTBeHHOCTHIO « IOl MHEMO3MHA »

* buonorus, 11 kmacc/ benses JI.K., boponun I1.M., Apmvimut I.M. u apyrue;
non penakiueit bensiesa [1.K., JIpimimuna I''M., AxkuronepHoe o0111ecTBO
«M3parenscTBO «lIpocBemieHue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., PyoiioB A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akimoneproe o01ectBo «M3marenscTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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