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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OHOJIOTUH TEOPETHUYECKYIO OCHOBY MJIA
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
obmrero oopazoBanusi B Poccutickoit denepariim, a Takke MOT0KEHHS O CrierupuKe
Ouonornu, €€ 3HAYCHWM B TO3HAHUHM JKUBOW TPHUPOABI MU OOECICUECHUU
CYIIECTBOBAHHS YEIOBEUECKOro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJIOXKEHUSIM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uoorun 1aéT NpeCcTaBiIeHUE O LENAX, 00 00Iel cTpaTeruu
o0yueHus1, BOCTIUTAHUS U Pa3BUTHsI 00yUJaIOLIUXCS CPEACTBAMH yu4eOHOr 0 peiMeTa
«buonorusy, onpenenser o0g3aTENbHOE MPEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpeneseHue Mo pasjiesiaM M TeMaM, PEKOMEHAYEMYIO MOCIeI0BaTEIbHOCTD
U3y4eHHUsl y4eOHOr0o MaTepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKM 00pa3oBaTEbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamme o 0nonoruu Tak:ke yUuThIBarOTCS TPEOOBaHMS K IJTAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3ylbTaTaM oOydYeHHus B
dbopmupoBaHuU OCHOBHBIX BHUJIOB y4eOHO-TI03HaBaTeIbLHON
JeSATebHOCTU/Y4EeOHbIX JEHCTBUI OOY4YaroIIUXCsli MO OCBOEHHUIO COAEpIKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

buonorus Ha ypoBHE cpeaHero ooOmero o0pa30BaHMs 3aHUMAET Ba)XKHOE
mecTo. OHa oOecrieunBaer (OpMUpOBAHUE y OOYUYAIOIIMXCA MPEACTABIECHUN O
HAyYHOU KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUs O KUBOW Ipupoje, e
OTJMYUTENbHBIX NpPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIOIHUH, CO31aET
yCIOBUSL  JJIsi:  TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoabl, (GOpMUPOBaHUS
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMUYECKOr0 MBIIUICHHUS], IEHHOCTHOTO OTHOILIEHUS K KUBOM MpUpPOJIEe
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TaKXKe JIJIsl PEIICHHs BOCTIUTATEbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  0o0pa3oBaHMs,  COLUUANIM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecreynuBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HABHIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpali OWOJOTWYECKUX 3HAHUU C
NPEICTABICHUSAMHA U3 IPYTUX yUeOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMHUH U
reorpaduu. Ha3paHHble MONOXKEHUS O MpeIHA3HAYECHUH Y4EeOHOro IpenMera
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«buonorus» CcOCTaBWIM OCHOBY IS OIpEAeieHUs IOJIX0/I0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B IporpamMme Io
OMOJIOTHH.

Otb6op conepxkaHusi y4eOHOro TMpeAMETa OCYIIECTBIEH C  TO3ULIUM
KYJIbTYpPOCOOOpPA3HOTO TOJXO0/Ja, B COOTBETCTBUM C KOTOPHIM OOYyYaromuecs
JIOJKHBI OCBOWTH 3HAHMS W YMEHHUS, 3HAYUMBbIe i (HOpMHUpOBaHMS OOIIEH
KYJIbTYPBI, OMPENEISAIONINE aJeKBATHOE IOBEJICHUE YEIOBEKa B OKPYXKAIOIICH
NPUPOJHON cpefie, BOCTPeOOBaHHBIE B IMOBCEAHEBHOW JKM3HU M TMPAKTUYECKOU
nestenbHocTd. Oco0oe MECTO B JTOM CHCTEME 3HAaHWM 3aHUMAIOT JJIEMEHTHI
collep KaHMsl, KOTOpbIE CIIY»KaT OCHOBOHM 1Jisi ()OpMHPOBAHUS TMPEICTABICHUNA O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpA U IICHHOCTHBIX OPUEHTAIIUIX
JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHHU3aIMU OMOJIOTHUECKOT0 00pa3oBaHMUs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4eOHOro maTepuajia B Iporpamme Mo
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOW OpTraHU3aIllud U
ABOIIONMH. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BbIJICJICHBI CIEAYIOIINE CoepKaTeabHble JuHUU: «buonorus kak Hayka. MeToJbl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Ouosoruyeckasi cucrema», «CucremMa M MHOrooOpasue OpPraHU4YeCKOro MHpay,
«IBOJIONUS KUBOU MIPUPOJIBI», «IKOCUCTEMBI M IPUCYIIIE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIOIMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAILHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ©W NPHOOPETCHHE yMEHHI
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JIEHCTBHH B OTHOIIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTkenue 1enu u3ydeHus ydebHoro mpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CISIYIOINX 3aa4:

OCBOEHHE OOYYArOIIUMUCS CHUCTEMbl 3HAHUM O OHMOJIOTMUECKUX TEOpUsX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIYKallMX OCHOBOU
Uit OPMUPOBAHUST TPEJICTABIICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOAaX Hay4YHOTr'0 MO3HAHMUSI, CTPOCHHH, MHOTOOOpa3ud U OCOOEHHOCTSAX KUBBIX
CUCTEM PA3HOT0 YPOBHS OpPTaHM3AllMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYYaIOIIUXCS TMO3HABATEIBHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MpOIlECCE aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISI0OB, UJEH M TOJIXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy OOydJarommxcs OOmIe KyJabTypbl, (YHKIIHOHATHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OICHUBATH SBJICHHS OKPYKAIOIIETO
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MUpa >KMBOW MPUPOIbI HA OCHOBAHUM 3HAHUH U OIBITA, OJYYEHHBIX MPU U3YUECHUU
OHOJIOTHH;

dbopMupoBaHue y OOy4YaIOIMIUXCS YMEHMHA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIIbHOCTH YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI YEIOBEKOM >KHBOMU
IPUPOJIBI, HEOOXOAUMOCTH OSPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHICCKUX
HOPM IIpHU NPOBEIECHNUN OMOJIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAHUE IICHHOCTU OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPHUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOW JKU3HU IS
OILICHKH TIOCJIEJICTBUIN CBOEH JIEATETBHOCTH MO0 OTHOIIEHUIO K OKPYKaIoIeh cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUI.

B cucreme cpemnero oGmiero oOpazoBanusi yueOHBIN mpeaMeT «buomorusy,
U3y4aeMblid Ha 0a30BOM YpOBHE, SIBIISIETCS 00s13aTENbHBIM YUYEOHBIM MPEIMETOM.

Jnst u3yuyenust IlpakTukyma mo OMOJOTMHM HA YPOBHE CpPEIHEro OOUIEro
oOpazoBanus orBoautcs 68 yacos: B 10 kiacce — 34 4gaca (1 gac B Hegento), B 11
kiacce — 34 Jaca (1 4ac B Heneno).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Posnp 6uonorun B popmMupoBaHUH COBPEMEHHON HayYHOM KapTUHBI Mupa. Cuctema
OMOJOTUYECKUX 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 M NpaKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

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

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

JdeMoHCcTpanuu:

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.

OyHKIMA BOABI W MHUHEpaJbHBIX BellecTB B Kierke. llogaep:kanue
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.



depmeHThI — Onosiornyeckue karaauzatopbl. CTpoeHue hepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otnnuus
(bepMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYraeBoabl: MOHOCaXapuibl (TII0K03a, pru003a U 1e30KCUpU003a), TUcaxapubl
(caxaposa, JlakTo3a) U TOJNMCaxXapuabl (Kpaxmaj, TJUKOreH, E/UI0I103a).
buonornyeckue GyHKIMM yriieBOI0B.

Jlumuael:  Tpurmunepunabl, Qochomunuapl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIUJIOB KaK HICTOUHUKOB YHEPTUH.

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 mienoctHas xxuBas cuctema. OOmue nNpru3HaKy KIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekyinbl JIHK kak reHernmueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOEHHOCTH
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 OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUN u mactua. Buael turactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKU. OYHKIIMY OPraHOUIO0B KJIETKH. BKimroueHusl.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIuIa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBL.

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.

Jnarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEN.

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJTbl BOJIbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl
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AT®y», «CtpoeHue 3yKapruOTHUECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MUKpOIpEenapaTbl pPacTUTEIbHBIX,
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 CTpoeHUS 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 (PHEPreTUUYeCKUii OOMEH) — JB€ CTOPOHBI €IMHOI0 IMpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHbiid. Ponb ¢pepmeHTOB B
oOMeHe BEIEeCTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTte3. CBeroBas u TeMHoBasg (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.

XeMOoCuHTEe3. XEMOCUHTE3UPYIOIIHe OaKTepuu. 3HAUYCHUE XEMOCUHTE3a s
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYJIUPOBAHHE SHEPTUH B KJIETKE. DTaIbl YHEPTreTUIECKOro oOMeHa. [ mukomms.
bpoxenue u ero Buabsl. KucimopogHoe OKHCICHUE, WU KIETOYHOE JbIXaHUE.
OxucnutenpHoe GochopmnupoBanue. IPEHEKTUBHOCTh YHEPTETHUECKOTO 0OMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzauust reHetudeckoil MH@opManuMu B KIETKE. ['€eHEeTHYecKWid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OounocuHTese Oenka.

Hekinerounsie popMsbl ku3HU — BUpychl. ctopust otkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura genoeka (BUY) — BozOymaurens CITM/]a.



OOpaTHas  TpaHCKpHIILIUS, peBepTaza W  uHTerpasza.  IIpodwunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

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 PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil 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. WMHTepdaza 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 JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilporeccel, NmpoucxXoasiiue Ha CTaausx 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). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, TacTpynsanus, opraHoreHnes. IloctamOpuoHanbHOE pasButue. Turbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



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

Poct u pa3Butue 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», «Knerounsiii muki», «Pemnukauus JJHK», «Mutos,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOIIEro», «Slineknerka miuekonuraroniero», «Kapuoknues B KieTkax
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 ASMOPHUOJIOTMM B CTAHOBJICHUM T'€HETUKHU. BKilal pocCUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIE/IOBAHUSI MPHU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokosnenus. [IpaBuino noMuHUpOBaHMs. 3aKOH pacllelyIeHHs Ipu3HakoB. [ unore3a
YUCTOTHI raMeT. [1oHOEe 1 HenmoJIHOE TOMUHUPOBAHUE.

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

CuemieHHoe HacnenoBaHue npu3HakoB. Padora T. Moprana o cuernieHHoMYy
HACJIEOBaHUIO reHOB. HapyllieHue clerieHusl TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHs HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHrne mojia. AyTOCOMBI U TOJIOBbIE
XpOMOCOMBI. ['OMoraMeTrHble W TeTeporaMmeTHbie opraHu3mbl. HacnmenoBaHue
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. KonnuecTBEHHbIE M KAaUYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTaliMoHHas: M3MEHUYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamm3a. HacneacTBeHnnle 3a00jIcBaHUS 4YelOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEapacioioKEHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUCHUSI T€HETUYECKIX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

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

Tabnuipl U cxembl: «KMOHOTHUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT CHETHYEeCKast
OCHOBAa», «3aKOH pacUIEIICHUS U €r0 HUTOr€HETUYECKasi OCHOBAY, «3aKOH YHCTOTBI
ramery, «/lurubpuanoe ckpenuBanney, « [uTonoruueckne OCHOBBI TUTUOPUTHOTO
CKpeIIMBaHuAY, «Meno3y, «B3anmoaencTBrue alyieIbHbIX TEHOBY, «I eHeTHnYeCcKne
KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKa», «l'e€HeTnka momnay», «3aKOHOMEPHOCTH
HACJIEOBaHUsA, CUEIUIEHHOrO ¢ MoJoM», «KapuoTumbl 4yenoBeka M KUBOTHBIX,
«Buasl m3meHunBOCTHY, «MoaudukanmonHas M3MEHYHUBOCThY», «HacnemoBanwme
pesyc-(akropay, «['eHeTrka rpymni KpoBu», «MyTanmoHHasi K3BMEHUUBOCTH).

OO6opynoBanue: Mojaenu-anmuiMKanud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT ¥ MUKpoTpemnapaTt «/[po3oduna» (Hopma, myTammu (GOpMbI
KpPBUIBEB U OKPACKU Tena), repoapuii «I opox mOCEBHOM.
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JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaGoparopHasi padora Ne 5. «M3yueHue pe3ynbTaToOB MOHOTMOPUIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopnas padora Ne 6. «M3yyenue MoauuKkalimOHHON U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHasi pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenaparax».

[Ipaktuyeckass pabora Ne 2. «CocraBieHWE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuysi Kak Hayka M IpoLecc. 3apOXKACHUE CENEKIUU U JTOMECTUKALMSL.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCXOXKASHUS 1 MHOTOOOpa3us KyJIbTYPHBIX
pactenunii. LIeHTpbl NpoUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKInU. MacCOBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJIeKIIMM pPacTeHHM W >KUBOTHBIX. OIleHKa JKCTephepa. bIM3KOpOACTBEHHOE
cKkpemuBanue — WHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTHIX JIUHUU.
I'erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuauzamus u e€ ycnexu. IckycCTBEHHBIA MyTareHes u MmoydeHue
NOJINIUIOUIOB. JIOCTMKEHUS CENEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUsA. OTambl
co3ganusi pexkomOunantHo JIHK wu Ttpancrennsix opranusmon. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KioHnpoBanue BBICOKONPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npoodinembl. MO —  reHeruyecku
MO (UIIPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. M. BaBwios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuupl u cxembl: kKapra «LleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[lomumnounus», «OObekThl OHOTEXHONOTHMY, «KileTouHbIe KYyJIbTYpbl H
KJIOHUpOBaHue», «KOHCTpynupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOJA0B M KOPHEIUIOM0B AUKUX (POPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie u npakTu4YecKue padorTbl:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJEKUUU PACTEHHH H
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
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COPTOUCTIBITATEIbHBIM  y4acCTOK, B TEIUIMYHOE XO34iCTBO, J1aOOpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBosOLIHOHHAS 0HOJIOT U,

[Ipeanocbulkn BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OuWonornu. BiusiHue SBONIOIMOHHON TEOpUH Ha pa3BHUTHE
OMOJIOTUHU U APYTUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTONOrMUECKHE: MOCIEA0BATEIBHOCTD
HOSIBIIEHUS BUJOB B MaJICOHTOJIOIMYECKON JIETOMHUCH, NEPEXOaHble (HOPMBI.
buoreorpaduueckue: cxonctso u paznuune ¢payH u (HIop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3iuuus SMOPHOHOB pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTAapHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTeH y BCex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliki BO3HUKHOBEHUS
JapBUHK3MA. JIBWXKylue Ccuibl 3BOMIONMH BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOINpEAEIEHHAs] U3MEHYUBOCTD,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3o (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosonus. [Tomynsuus kak eauHUIA BUAa U 3BOJIOLHH.

JIBrxymue cuibl ((hakTopbl) 3BOJIOLMUA BUAOB B Mpupoje. MyTalMOHHbIN
npoluecc ¥ KOMOWHATHMBHAs WM3MEHYMBOCTH. [lomyssiiMOHHBIE BOJHBI M Jpeud
reHoB. M3051us U MUrpanusi.

EctectBennblii oTO0p — HampaBistommii  (aktop sBomonuH. DPopmbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bodonuu. [Ipumepst
MPHUCTIOCOOJICHN Y OpraHnu3MOB. ApoMop( 036l M UTNO0ATATITAIIHH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (DOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. DopMbl  IBONIONUU:  (uUIeTHYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpatuMocTs 3BOTIOIUHY.

[IpoucxoxJ1eHHEe OT HeClEeUHaJIu3HupOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJaNTUBHAS paguaius.

JdeMoHCcTpanuu:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
Bbap, 3. I'ekkens, @. Mromnep, A. H. CeBepiios.
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Tabnuuel 1 cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEeHU»,
«MHoroobpasue  mopoa  JKUBOTHBIX), «[Tomynsaunny, «MyTanroHHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «Maunoananrauun», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «lIpucmoco0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pa30BaAaHUEY.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMHU OKPACKH,
HaOoOp IUIONOB M ceMsH, Koyuiekuus «lIpuMepsl 3allMTHBIX MPUCHIOCOOJIEHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPABJICHHUS SBOJIONUN», 00BEMHAS MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX ).

buoreorpadguueckass kapra wmupa, KoJulekuusi «DopMbI COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmonenp anmmkauus «llepekpéct
XpOMOCOM», BIaXKHbIe npenaparsl «Pazsurue HacekoMoro», «Pa3BuTHe JIATyIIKNY,
Mukponpenapart «Jlpo3zopuna» (HopMma, MyTanuu (popMbl KPbUILEB U OKPACKH TEIIA).

JlaGopaTopHblie U npakTU4YecKue padorThli:

JlaboparopHasi padora Ne 1. «CpaBHeHue BHAOB O MOpP(]OIOrHYEeCKOMY
KPUTEPUION.

Jlabopatopnas pabota Ne 2. «Onucanue npucrnoco0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOT'O XapaKTepa.

Tema 2. Bo3HMKHOBeHME U Pa3BUTHE KM3HHU HA 3emuie.

JloHaydHbBIE TPENCTABICHUA O 3apOKACHUM >KWM3HU. HaydHble THUIoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHcHepMus. XUMUYECKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
OKCIEpUMEHTAIBHOE MMOATBEPKICHHE XUMUUECKOU 3BOMIIOIIMY. HavanbHble 3Tamsl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
@opMHUPOBaAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneosoiickas spa u e€ mnepuoabl: KeMOPUUCKUH,
OPJOBUKCKHUH, CHITYPUHUCKHAM, IEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: MAJICOr€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M Ie0JIOTMYECKUX MpoleccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMUA PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
XKUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYIM KUBBIX OPTaHU3MOB.
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Cuctema OpPraHMYeCKOrO0 MHUpa KaK OTpakeHHe 3BoOMOIMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butue npencTaBieHui o
NPOUCXOXKIACHUM YelloBeKa. MeTonbpl H3ydeHusi aHTpomnoreHe3a. (CxXoictBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBrxyiue cuibl (hakTophl) aHTpororenesa. HacneactBeHHas '3MEHYUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAHM
Tpy/la, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenopek
yMenbld, Yenosek mnpamoxomsumi, YenoBek HeaHaepTalbCkuid, Yenosek
pasymHbIii. Haxomku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIECTBOBaHMs, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujgHasi  (dKBAaTOpHaJbHAs),  MOHIOJOUIHAS
(a3naTcko-amepukaHckas).  UepTbhl  OPUCIIOCOOJECHHOCTH  MpeAcCTaBUTEIEH
YEJIOBEYECKUX pac K YCJIOBHUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. M. Onapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuuel 1 cxembl: «Bo3nukHoBeHHEe CoJHEYHOM cucTeMbly», «Pa3Burtue
opraHuyeckoro wmupa», «PactutenpHas KieTka», <« KuBOTHas  KJETKay,
«IIpokapuornueckasi kieTka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHUS YEJIIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIIKOB
COBPEMEHHOI'0 4YeNoBeKay», «/lpeBHeume moan», «pesHue moan», «llepsbie
COBPEMEHHBIC TI0IN», «HemoBeuecKkue pachh».

O6GopynoBanue:  Mmymsiku  «[lpoucxoxaenne  denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHIepTalblla, KPOMAaHBbOHIIA), CIEMKH WU
n300pakeHUsT KaMEHHBIX OpYIUid MNEepBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHOJoruyeckass Ta0numna, Kowiekius «DopMbl
COXPaHHOCTH UCKOTAEMbIX >KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

[Tpaktrueckas padora Ne 1. «/3yueHue MCKOMAEMBIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIUSIX.

DKCcKypeust «IBONIONHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KPAaeBEIUECKUN My3€il).

Tema 3. OpranusMbl ¥ OKpPY:Ka0IIAs cCpeaa.
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DKOJOrus Kak Hayka. 3aJauu U pa3Jieibl 3KOJOruu. MeToIbl SKOIOrHYeCKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JyILIHAs, MMOYBEHHA,
BHYTPHOPTraHU3MEHHAsI.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3KoIOruyeckux (pakToOpoB:
abuoTHueckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelicTBUE HSKOIOrMYECKHUX
(hakTOpPOB HAa OPTraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OopraHu3MoOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buornyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOKMO03 U ero (opmsl. I[lapazutusm, xoomnepaiusi, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaH3M.
3HaueHue OUOTHUYECKUX B3aMMOJICUCTBHUI JJI1 CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTHUKU nomyisuuud. (OCHOBHBIE IOKa3aTENH
HOMYJISLMU: YUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUU U €€ PeryJIsaiusl.

JdemoHcTpanuu:

[Toptpetsi: A. 'ym6onsar, K. @. Pynbe, O. I'ekkensb.

Tabmuuel u cxembl: kapra «lIpupognsie 30ub1 3eminy, «Cpeabl 0OUTaHUS
opranusMmoB», «Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTH NOMYISUMU UHPY30pUU-TY(PenbKku», «llumespie nenm».

JlabopaTtopHble U NpakTHYecKUe padoThI:

Jlabopartopnas pabora Ne 3. «Mopdonornyeckrne 0COOEHHOCTH PaCTECHUN U3
Pa3HBIX MECT OOUTAHHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEYyCay.

[IpakTuueckas padora Ne 2. «[loncuéT miIOTHOCTH NMOMYNSIUN Pa3HbIX BUIOB
pacCTEHUI.

Tema 4. Coo01mecTBa ¥ IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantel. CBsizu B
ouorneHose.

Dxonoruyeckre cucrtembl (dkocucTembl). lloHsiTue 00 »dKocucTeMe H
ouoreornieHoze. @DYHKIIMOHAIbHBIE KOMIIOHEHTHI HIKOCUCTEMbBI: TMPOAYIICHTHI,
KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BElIECTB U NOTOK 3HEPTHH B DKOCUCTEME.
Tpoduueckue (umieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
NOKa3aTeIu 3KOCHCTEMbl: OuoMacca, NPOAYKIHUS. ODKOJIOIMYECKUE MHPAMUIBI:

15



OPOAYKIMHU, YUCIEHHOCTH, Ouomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTD,
caMoperymsiuus, pazpurue. Cykieccusl.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOr€HHBbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X03sUCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpaszue kak QakTop ycToMuMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouochepe. I'panuiipl, coctraB U CTpyKTypa
ouoceprr. JKuoe BemectBo u ero ¢yHkuuu. OcobeHHoCTH Omochepbl Kak
ro0agbHOW 3KOCHCTEMBl. JlMHaAMUYeckoe paBHOBeCcME U oOpaTHasi CBs3b B
o6uocdepe.

KpyroBopoTsl BemiecTB 1 OMOreoXMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriepoja,
a3zoTa). 30HaNbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPOIIOreHHBIE U3MEHEHHS B Onocdepe.
I'moGanbHbIE 2KONTOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHM€e NPUPOIbI U YesioBeuecTBa. CoxpaHeHue 6rnopazHooOpasus
KaKk OCHOBa YycToWuumBocTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
OPUPOAHBIMUA PECYPCAMU M UX HCIONb30BaHUE. JlOCTHKEHN OMOJIOTHHM U OXpaHa
IPUPO/IBI.

JdeMoHcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie 1enu», «bHOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponueie coobmiectBa», «llenu nuraHus», «IKOJIOTMYECKAs MHPAMUTAN,
«buocdepa u yenoBek», «IKocUcTEMA MIUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOro  Jjeca», «buomneHnos BomoéMan, «ArporeHod», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JICHCTBUS Ha IPUPONY», « BakHENIIINE HCTOUYHNUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BaxkHeillnas coctaBistonias ouocheps»,
«®DakTtopel  nerpaganuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaaMoOAaKTUBHOTO 3arpsisHeHus Ouocdepbr», «OOmas crpykrypa Ouocheps,
«PacnpocTtpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

OO6opynoBanue: Mojenb-ammIukanus «TunuyHble OMOILEHO3bI», TepOapuii
«PacTurenbHBIe COOOIECTBAY, KOIUIEKIINA «bHOIIeHO3Y, «BpeauTenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUN PACTEHUI U dKUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIINaM ogHOro Bujaa, KpacHas kaura
Poccuiickoii  ®enepammu, u300paKeHUS OXpaHSEMbIX BHJJIOB pAacTEHUH U
KUBOTHBIX.
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ITJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI

Cornacio ®I'OC COO, ycraHaBiauBarTcsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHS OOyYalOIMMHUCSA TIporpaMM  cpeaHero oOmero  o0pa3oBaHMS:
JUYHOCTHBIM, METAMPEAMETHBIM M TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXJaHCKON MJICHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCIICHUIO, HaJuyue MOTHUBAlMM K  OOyYeHHMIO  OHOJIOTHH,
IICJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[[€HHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, TMPHUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuyHOCTHBIE pe3ybTaThl OCBOCHUA Mpeamera «buonorus» IoCTUraloTCa B
EINHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCSITEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHMS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH NO3UIMM JIMYHOCTHU, MATPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOMOPSAKY, YETOBEKY TPYAa U CTapIIEeMy IMOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUIO0 U
TpaAULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon denepanuu, OTpupoie U
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS YyueOHOro mnpenmera «buomaorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH MO3UIIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOIIECCE pPeaau3allii OCHOBHBIX HAIpaBJICHUM
BOCTIUTATEIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH, yBaXKCHHUE 3aKOHA
Y [IPaBOMNOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH MPH CO3aHUN YUEOHBIX
NPOEKTOB, pEIIEHWH Yy4EeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOHMX JIEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYKICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUUCKON Irpak TIaHCKON MASHTHYHOCTH, IaTPUOTHU3MA,
YBaXXCHUSI K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH rnepei PoauHol, ropoctu
3a CBOM Kpail, cBO0O PoauHy, CBOM S3BIK M KYJBTYpY, MPOIUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIBI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT 0 00I11€CTBA;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3JAHUIO CEMBbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOILIMOHAIIBHOTO BO3/ICHCTBUS JKUBOI MPUPOJBI U €€ [IEHHOCTH;
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TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

MOHUMAHME U peaau3alius 3J0poBOro u 0€30MacHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJI0IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKylO JEATEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIlECTBOBAHUSI;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
OPUPOJONOIB30BAHMEM  (COONIOJICHHE  MpaBWI  MOBEICHUS B  MPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HEMPHUSTHE IEUCTBUN, IPUHOCSIIAX BPEJ OKPYKAIOIIEH TPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE YKOJIOTUYECKUE TOCIEICTBHS
npeAnpUHUMAEMbIX JEHCTBUI U MPEIOTBPAIATh UX;
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HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUECKOU JIEATEIIbHOCTH SKOJIOTMUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CHOCOOCTBYIOIIEr0 OCO3ZHAHUIO CBOEI'0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbOopMUPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU 1IEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieuyeHus: HOBOI'O YPOBHS DPAa3BUTUS MEIAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHUSI HAa OCHOBE HAy4dHbIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAY4YHON ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.
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METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buosaorusy
BKJIFOYAIOT: 3HA4YuUMble i1  (OPMUPOBAHUSI MHPOBO33PEHUS] OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTpaKaroIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpPAa H CHENU(UKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
uccleIoBaHre, HAOII0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
ydeOHbIC JCHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obOecnieunBarome GopMupoBaHue PyHKIMOHAIBHOM IPaMOTHOCTH U COIMATILHOM
KOMIIETEHIIMM  OOYyYaloIUXCs, CIOCOOHOCTh OOYYalIIMXCAd  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHUBEPCAIbHbIE
y4eOHbI€ JIEUCTBHS B IO3HABATEIBLHON U COLMATBHON MPAKTHKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OsBnajenue YHHMBepPCAJIbLHBIMH yueOHBIMU MO3HABATEIbHBIMH
JeHCTBUSIMMU:

1) 6azoBble JJOrHYECKHE TeiiCTBUSI:

CaMOCTOSATENTLHO  (OpMyNIHMpOBaTH U AKTyalIM3UpOBaTh  MpoOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MTPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHayM3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIMU, 0000IIEHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIACTATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMU TTOHSTUSIMUA);

OMpENENsATh 1eNU JeATEIbHOCTH, 3ajaBasi MHapameTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IPUPOJBI;

CTPOUTH JIOTHUECKHE pPaCCYKICHUS (MHIYKTUBHBIC, JCAyKTUBHBIE, II0
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJITUPOBATH BHIBOJIBI M 3aKIIOUCHUS;

PUMEHSTH CXEMHO-MO/IEITBHBIE CPEICTBA JUTSI TTPEICTABIICHUS CYIIECTBEHHBIX
CBSI3¢ W OTHOIICHUM B U3y4yaeMbIX OHOJOrMYECKUX OOBEKTax, a TakKke
NPOTUBOPEUYHU PA3HOTO pO/A, BBISBICHHBIX B PAa3IMYHBIX WHGOPMAIMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTepUaIbHBIX PECYPCOB;
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BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOPAMHUPOBATH U BBIIMOIHATH pabOTy B YCIOBUSIX PeaIbHOr0, BUPTYaIbHOIO
¥ KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE TeHCTBHUA:

BJIa/IETh HAaBbIKAaMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOMN JAeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus: npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEUICHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pAa3WYHbIE BUABI JIECATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpETalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4e€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIUAIBHBIX IPOEKTOB;

(opMuUpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEMH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMYIUpPOBATH COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOU
JESITENbHOCTH U )KU3HEHHBIX CUTYalINAX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTATh TUIOTE3Y €€ peIEHUs, HAXOAUTh apryMEHThI JJI 10Ka3aTEIbCTBAa CBOMX
YTBEP)KJIECHUM, 33]1aBaTh MapaMeTPbl U KPUTEPUU PEUICHUS;

aHAJIM3UPOBaTh IOJNYYEHHbIE B XOJ€ PpEUICHWs 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OILIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBIN IOUCK IMEpeHoca CPEeACTB M CHOCO00B
JeMCTBUSI B MPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATENbHYI0 M MPAKTUYECKYIO 00JacTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUT'aTh HOBBIE UJEH, MPEIJIaraTb OPUTrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTe y4EOHOT O
nocodus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHETE), aHaIU3UpPOBATh
MHPOPMALMIO Pa3IMYHbIX BUAOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JI0OCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;
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(GbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHbIE METOAbI MPU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEACTaBICHUS
Onoaornyeckor HHpopMaluu (CXembl, rpaduKH, TuarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTEeMaTUYECKUE 3HAKU W CUMBOJBL, (DOpMysbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgyageHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUAMM:

1) o6menmue:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUN APYTrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS U B3aUMOJCHCTBHS, TMOHUMATh
HaMEPEHUs JIPYruX JIOJeH, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEUCTBHMA C Y4€TOM OOLIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
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pacupenensTh poiu € y4ETOM MHEHMM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa U KaX/I0T0 YJaCTHUKA KOMaHbl B OOIINIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJi1 BBIABICHUS MpoOJeM MU UuX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILIECTBIISATh MO3HABATEIBHYIO JESATEIbHOCTh, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30oBaTENbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyaLUsM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINU B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh pEUICHUS IO MX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;
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3) npuHsTHE CeOsl ¥ IPYTHUX:

NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

OpU3HABATh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbl COO mo Ouonoruu Ha
06a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaeoHoro npeamera «buomorusy»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMHU U
peoO0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yUYEOHBIX CHUTYAIUSAX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenaMmeTHble
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpeamerHble pe3ynbTaThl OCBOECHUS yueOHoro mnpeamera «buomnorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIIOTMU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€JIO0BEKa ISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSITHIMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa0o0sin3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
roMeocTa3 (caMmoperyisiuusi), YypOBHEBas OpraHW3alys JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKLIHUA), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJdbHas JOTrMa MOJIEKYJISIpHOM Ouonoruun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 LIEHTpax MHOrooOpasusi u
IPOUCXOXKIEHUS KyIbTYpHBIX pacTenuii H. M. BaBunosa), onpenensite rpaHulibl UX
MPUMEHUMOCTH K dKUBBIM CHUCTEMAaM;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOT0 YKCIIEPUMEHTA, BbIJIBUXKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXJy HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIBI
Ha OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;

25



YMEHHE BBIJCNATH CYIIECTBEHHBIC NPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB W IMpPEBpaIlCHUs] HEPTUU B KIETKe, (poTocuHTE3a,
IUIACTUYECKOI0 W SHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKCHHS, WHANBUAYAIBHOTO Pa3BUTUS  OpraHM3Ma
(oHTOT€HER);

YMEHHUE NPUMEHSATh MOJyYEHHbIC 3HAHUS A OOBACHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUMN, IJISI MPUHITHS MPAKTUUYECKUX PEHICHUH B TOBCETHEBHOM
XKU3HU C LETpl0 oOecnedyeHus: 0Oe30MacHOCTH CBOETO 3[0pOBbS M 30POBBS
OKPY’KaIOILKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O TMOBEACHUS B OKpY Karoieil
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHHI
COBPEMEHHOU ouonoruu U OMOTEXHOJIOTUM TUISL pPalMOHAIBHOTO
PUPO/IOIIOIb30BAHUS;

yMEHHE pemiaTh DJJIEMEHTApHbIE TEHETHYECKHME 3aJlayd Ha MOHO- U
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUICHHOE HaCleJOBaHHE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TPEJCKa3aHUs HACIENAOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATH
npaBWiIa MpU padoTe ¢ y4eOHBIM U 1a00PATOPHBIM 00OPYI0BaHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCMeKThl COBPEMEHHBIX HCCIEeNOBaHUI B OWoIOruy,
MEIUIIMHE, OMOTEXHOIOTUH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOIOTMUYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUHHBINA anmapat OUOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUU B CUCTEME HAYYHOI'O
3HAHUSl E€CTECTBEHHBIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBAThH COJEpKAHNE OMOTOTUIECKUX TEPMHUHOB U TIOHSATHI: BUJI,
NOMYJIALKUS, TEHOPOH], HSBOJIOLHUS, MABIXKYIIME CWIbl ((PaKkTOpbl) 3SBONIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOPHI,
HKOCHCTEMA, TPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHThl, LeNu MHUTaHus,
AKOJIOTHYECKas Mupamuaa, OruoreoreHos, ouocdepa;
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yMEHUE u3JlaraTh OWOJIOTMYECKHE TeopuH (PBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusl TiIaBHBIX HAIPaBICHUN H
nyteit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. . Bepnaackoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOICHNE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHWI, OpraHU3alusi U IPOBEACHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIJIBUIKEHNE THUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MMOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
HA OCHOBAHUHU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, TMONYJIALMA, TPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB,
OMOreOlleHO30B M HJKOCUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEIACTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPraHU3MOB, JEWCTBHS SKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, I[EpEeHOca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHWH B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOTr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

YMEHHE TMPUMEHATH IMOJYYEHHbIC 3HAHUS JJIsl OOBSICHEHUS] OMOJIOTHYECKUX
NPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOMN
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTU CBOErO 3J0pPOBbS U 3/0POBbS
OKpPYXAIOILUX JTIOJEH, COOMI0IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON Ccpelle, MOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl PAIlMOHATILHOTO MTPUPOAOIOIH30BAHNUS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3aadH, COCTABISATh CXEMBI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINONHATH JIA0OpATOPHbIE M TpPaKTUYECKHUE paldoThl, COOMIOAATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KpPUTHUYECKHM OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOIO  COJAEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  IJI00ANbHBIE  JIKOJIOTHYECKHE  MPOOJIEeMbI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHUE CO03[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111ass OMOJIOrMYEcKyl0 UHPOPMAIMIO U3 HECKOJIbKUX HUCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHITHIHBIN armapaT OMOJIOTHH.
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TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuyecTBo 4acos

Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTPOHHBIE (LU (PPOBHIE)
Konrpoabubie | IIpakTHyeckue
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cUCTEMBI U UX OpraHU3aLNs 1 https://m.edso0.ru/5T7SVKFTX
3 XUMHUYECKUN COCTAB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 KuznenesaTeabHOCTD KISTKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHEONCHME 1 MEANBIyAIEHOS 5) 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHIOCTD H HSMEHAMBOCTD 8 1.5 https://m.edsoo0.ru/lONPNXJ7X6
OpraHU3MOB
C .0
7 CICICHILT OPTAHIEMOB. LICHOBb! 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PezepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOIT'PAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KVIACC

KoanuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM duaekTpoHHbie (undpoBbie)
Ne n/m Konrpoububie | IlpakTHueckue
NMporpaMMbl Bcero o0pa3oBaTebHbIE PeCypchl
padoTsbI padoThbI
1 DBOJOMOHHAS ONOIOT U 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OFHMIHOBEHIE H pASBITHC AHSHHI 9 0.5 https://m.edsoo.ru/OFL S81YBS5
Ha 3emie
3 Opranu3Mel 1 OKpyXaromiasi cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo6
4 OODILECTRA H SKoTIoTHHECkHe 9 https://m.eds00.r/WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edso0.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[TPOTPAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3Y4eHH S

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

buonorus B cucreme Hayk

https://m.edso00.ru/02T4D1UI5

MeToabl TO3HAHUS KUBOI
npuposl. [IpakTrueckas
pabota Ne 1 «Mcnonp3oBanue
Pa3IUYHBIX METO/OB MPHU
W3YYCHUU OMOJIOTUYECKUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornueckue CHCTCMBI,
MMpoNneCChbl U NX U3YYCHHUE

https://m.edsoo.ru/A7VOYD215

XMMHYECKUU COCTAB KJIETKHU.
Bona u muHepanbHble conu

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
OeJIKOB

https://m.edsoo.ru/V33JNUW5W

®epMeHThl — OMOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabota Ne 1 «M3yduenue
KaTaJUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha puMepe
aMUJIa3bl WM KaTaaa3bl)»

0.5

https://m.edsoo.ru/\VBPPPBGCD

Vraesonsl. JIunuael

https://m.edso0.ru/OJ7NFITI5

Hyxknennoseie kucnorel. AT®

https://m.edsoo.ru/WOELRA9B3
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/IH U MCTOAbI U3YUYCHHA
kinetku. Knerounas TCOpUA

https://m.edsoo.ru/JXQMJOGM3

10

Knetka xak 1ejocTHas Kusas
cucreMa

https://m.edsoo.ru/XDCLRAF10Q

11

CrpoeHnue 3yKapuoTUYeCKON
kieTku. JlabopaTopHas
pabora Ne 2 «3yuenue
CTPOEHHUs KJIIETOK PaCTCHU,
KMBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM
Ha FOTOBBIX
MUKpoIpenaparax 1 ux
OIIUCAaHUEN

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMEH BELIECTB WA
MeTaboIn3M

https://m.edsoo0.ru/LOB3I3XYZ

13

dorocuHTEe3. XEMOCHHTES

https://m.edsoo.ru/VV882FDGSF

14

DHepreTudeckuii oOMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHEBINA IUKIT KIETKH.
Henenue kimeTku. MuTos.
JlaGoparoprast pabota Ne 3
«Habnromenue Muto3a B
KJIETKaX KOHYMKa KOpeIlKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edso0.ru/CO1INPWLF4

16

Buocuures 0enka. Peakuus
ManI/I‘-IHOFO CHHTC3a

https://m.edsoo.ru/540F4L77W

17

TpaHcasaus — OMOCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM
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https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM

18

Hexnetounsie ¢hopMbl Ku3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

DopMbl pa3MHOKEHHUS
OpraHu3MoOB

https://m.edsoo.ru/2JLXB4A0OR

20

Metios

https://m.edsoo.ru/5SNUXKO0X86

21

OO0pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
On1010TBOpEHHE.
JlaGopaTopnas pabora Ne 4
«M3yuenue cTpoeHus
MIOJIOBBIX KJIIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edso0.ru/C29L4DXB8

22

23

I/IHI[I/IBI/IL[yaJ'ILHOC pPa3BUTUC
OpraHnu3MoB

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYHUBOCTH

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJIeIOBaHUs MPU3HAKOB.
MounorubpumaHoe
CKpELIMBaHNE

https://m.edsoo.ru/YYQSGOWI2

25

JluruOpuHOE CKpeIrBaHue.
3aK0H HE3aBUCUMOTI'O
HacJe0BaHUs TPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CuemieHHOE HaclIe0BaHUE
npu3HakoB. JJabopaTopHas
pabota Ne 5 «M3yyeHue
pe3yabTaToOB

0.5

https://m.edso0.ru/P2SQ5ZGN2
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https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPELUBAHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOIpenaparax»

27

I'eneTuka nosna.
HacnenoBanue nprsHakos,
CIIEINICHHEBIX C IIOJIOM

https://m.edso00.ru/3GYGV47YM

28

29

N3MeHUnBOCTSE.
Henacnencrennas
M3MEeHYUBOCTh. JIabopaTopHas
pabota Ne 6. Mzyuenue
MOIU(DHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psifia U
BapHallMOHHOM KPUBOI»

Hacnencreennasa
M3MEHUYUBOCTH. JIabopaTopHas
pabota Ne 7. «AHanu3
MYyTaIMi y JpOo30(HIIBI HA
TOTOBBIX MHKpOTIpenapaTax»»

0.5

0.5

https://m.edsoo.ru/M3SMHUK2VV

https://m.edsoo.ru/VWT70DZ8R

30

I'e”HeTnka 4yenoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHblit ypok. O60011eHNE
o Teme «HacecTBeHHOCTh
U U3MEHYHUBOCTH OPTaHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa u
npoLecc

https://m.edso0.ru/3128P3L98
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https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98

MeToapl U JOCTHKEHUS

33 CEJICKITH PAaCTCHHUI 1 1 https://m.eds00.ru/JSK30Q6W0J
JKHNBOTHBIX
34 buotexnonorus kak orpacih 1 https://m.edsoo.ru/TAKI9E62K
MIPOM3BOJICTBA
OBIIEE KOJIMYECTBO YACOB 34

10 [TIPOT'PAMME
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https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoTsI

Jara
HU3yUYeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

OBOJIIONUS U METONEI €6
U3YYCHUS

https://m.edsoo.ru/6 KWQ9KBKU

Hcropus pa3sutus
MPEICTaBICHUI 00 SBOIOIIH

https://m.edso0.ru/O0SWC47SSX

MuUKpo3BOTIOLIHS

https://m.edsoo.ru/TOFAUE4ZP

[Momynsimust Kak SJIeMeHTapHast
€IMHUIIA BUJIA ¥ YBOJIOIUH.
JlaGopaTopHas pabora Ne 1
«CpaBHEeHHE BUJIOB 110
Mopdosoruueckomy
KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JBroKy1ye cuibl
(amemeHTapHbIe (HaKTOPHI)
9BOJIIOLIUH

https://m.edsoo.ru/3SEH6CNOWI

EcrecTBennsIit 0TOOp 1 €ro
dopmbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbrathl 3BOMIOLMY:
HIPUCTIOCOOTICHHOCTD
OpPraHu3MOB U
BUJI000pa30BaHuUeE.
JlaGopatopHnas pabota Ne 2
«Onucanne
IpUCIIOCOOTIEHHOCTH

0.5

https://m.edsoo.ru/WAJHSTLOB
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

opraHmu3ma u eé€
OTHOCHUTEIIBHOTO XapaKTepa»

Hanpasnenus u nytu

8 https://m.edsoo.ru/PI1FI0YV3
MaKpPOABOJFOIHH

9 HeobpaTtuMocTs 3BOIOIIUN https://m.edsoo.ru/CLA9VC5JJ
5t 3

10 CTOPHAKHSHH Ha SEMIIC 1 https://m.eds00.ru/MJIYY IMVX7
METO/IbI €€ N3YyUCHHUS
I

11 HHOTEIBI IPOHCXOACHHA https://m.edsoo.ru/EKNHXBOS?2
JKA3HU Ha 3emiie
P

12 a3BUTHE KU3HH KA 3EMIE 110 https://m.eds00.ru/ECINSTE62
3paM | MeproaaM
OCHOBHBIE HTAIIbI BOJIIOLIUN
PacTUTEIILHOTO U KHBOTHOTO

T 6

13 MHpa. HpaKTiieckas pabota 0.5 https://m.edsoo.ru/7K1LYOSCT
Neo 1 «M3yyenue uckomnaembIx
OCTaTKOB PACTCHUH U
JKMBOTHBIX B KOJUICKIIHSIX»
C

14 OBpEMEHIAZ CHETEMA https://m.edsoo.ru/\WSEXNIYAK
OpPraHU9YeCcKOro MHpa
D

15 BOTIOIHA HestoBeka https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)

16 Jlpmwicymue cuitbt (Gaxrope1) https://m.eds00.ru/D7JZMBYPQ
aHTpOIIOTeHe3a
(0]

17 CHOBHBIC CTAIII SBOMOTHH https://m.eds00.ru/14G19MO4K
YyeJoBeKa
YesoBedyecKHe pachl U

18 MIPUPOJIHBIC AN TAIHH https://m.edso0.ru/XL7QKC5PK

YCJIOBCKa

37



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK

19

PesepBubIii ypok. O600611eHIE
1o TeMe «BO3HUKHOBEHUE U
Pa3BUTHE KU3HU HA 3eMIIe»

https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOTHS KaK HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpenpl obutanus u
AKOJIOTHYECKUE (HaKTOPbI

https://m.edsoo.ru/DCOIEUICY

22

Abunorudeckue GpakToOpHhI.
JlaGopatopHas pabora Ne 3.
«Mopdodonoruueckne
0COOCHHOCTH PacTCHUH U3
pa3HBIX MECT OOUTAHHSI.
Jlaboparopnas pabota Ne 4.
«BnusiHe cBeTa Ha pocT U
pa3BUTHE YEPCHKOB KOJICYCa)

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue daxkTopsl

https://m.edsoo.ru/A6Z8SMGNOR

24

DKOJIOTHYECKHE
XapaKTEPUCTUKH MOMYJIALINH.
[Tpaktuueckas padora Ne 2
«IToacyéT mIoTHOCTH
MOMYJISIIANA Pa3HBIX BUIOB
pacTeHuin»

0.5

https://m.edsoo.ru/X42J6ABRN

25

Coo0b1ecTBa OpraHu3MoB —
OUOILIEHO3

https://m.edso0.ru/0T2K1PNGZ

26

DKOJIOIMYECKUE CUCTEMEI
(3KOCHCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIC TTOKa3aTeIIN
3KOCHUCTEMBI. DKOJIOTHYECKHE

https://m.edsoo.ru/NSTEWOGPE
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https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

nupamuabl. CBOMCTBa
skocucteM. Cykieccus

28 [IpuponHbie 3KOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPONOTE€HHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b — 1100

30 nocepa — riobanbHas 1 https://m.edso00.ru/2X1VG5Q18
JKOCHUCTEMA 3eMIIn
3

31 AKOHOMEpHOCTH 1 https://m.edso00.ru/VV5JT6B38Z
CyIIECTBOBaHMA OHOChepbl
q o

32 e0BeUCCTBO B OHOChepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emin
C

33 OCYIICCTBOBATIE HPHPOISL 1 1 https://m.eds00.ru/187G37606
YeJI0BEUECTBA
PesepBubIii ypok. O600611eHIE

34 teMbl «Coo01ecTsa 1 https://m.edso0.ru/SW5XCF3K6
9KOJIOTUYCCKHE CHCTEMbD)

OBHIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME
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https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
1. VYuebnuk 6monorus 10 xnacc. A. B. Tepemos. P. A. Ilerpocosa. U3narensctBo MHeMo31Ha
2. Yuebnuk Ouonorus 11 kmacc. A. B. Tepemos. P. A. [letpocoBa. M3natenscTBo MHEMO3uHa
METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA
"MeTonnueckne peKOMeHJaluM M0 npenoaaBaHuio ouosorum B 10-11 kinaccax'" —
COJEPKHUT PEKOMEH/IAINH T10 PeaTu3aliy y4eOHBIX IIAaHOB M 00pa30BaTEIbHBIX POTPAMM.
"YuyeOHO-MeTOoANMYeCKHIT KoMILIeKke Mo 6uosorun s 10-11 knacea'" — BriroyaeT B ceds
KOHCIIEKThl YPOKOB, 331aHUs, KOHTPOJIbHBIE PA0OTHI U JJAOOPAaTOPHBIE PAOOTHI.
"TIporpamma yriryosjenHoro uzyuenus ouosoruu' (mon pemaxnueii B. B. [TnmoTHukoBa) —
yueOHBIN TUIaH U COJepKaHue Kypca JJisl YIIIyOJIeHHOTO U3y4eHHs ONOJIOTHUH.
"MeToanueckue NocoOHs MO0 OPraHu3anum JadopaTopHbIX padoT' — NHCTPYKIMH 110
MIPOBEICHUIO PAKTUYECKUX 3aHATUH U J1a00PaTOPHBIX HCCIETOBAHUM.
"MeToauka npenoaaBaHus 6monoruu' — nocodue, OCBEMIAOIIEE COBPEMEHHBIE TTOIXOBI K
00y4eHHIO, METOAMYECKHUE ITPUEMBI U TEXHOJIOTUU O0Y4EHUSI.

Y4yeOHble MOCOOUS JIA YUUTEIei:

"3agaum u TecThl MO0 OMoIornu As 10-11 kaaccoB' — cOOpHUK 3aHaHUM JIs1 KOHTPOJIS U
OLICHKH 3HaHUM ydaliuxcs.

"KoHcneKTbl yPOKOB M0 0H0JI0THH" — TOTOBBIE pa3paboTKU YPOKOB ¢ yueToM TpeOoBaHU K
COJICPKAHMIO U METOJIMKE IPeroJaBaHuUs.

"IIpoexkTHBIE paGOTHI 110 OMOJIOTHM'" — METOIUYECKUE YKAa3aHUS 0 OpraHU3aluu
HCCJIEI0BATENICKON U IPOEKTHOM JEATEIILHOCTH YYalTUXCS.

"JIaGopaTopHble paGoThI 10 GMOIOrMHU" — MOCOOHE C ONMUCAHUSAMU JTa0OPAaTOPHBIX PabOT U
PEKOMEHJALMAMHU 10 X MPOBEICHHUIO.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
@opyMbI U €CO00IIECTBA YUnTeeil 0M0JOrHu — OOMEH OIBITOM, METOUYECKUMH HAXOIKaMH U
pecypcamu ¢ KOJIEraMH.

Oopa3oBartesibHbie IATHOPMBI (Hanpumep, "Yuutenbckas razeta” u "l[lemaroruueckuit
nopran') — rje MOKHO HalTH CTaTbU U MaTepUajbl IO METOJIMKE MPENOJaBaHusI.

Mopran "buoaypuk" — nudposas miardhopma, BKIOYAIOIIAs METOIUYECKUE MATEPUAITBI U
PECYPCHI ISl yUUTENCeH OUOTIOTHH.

DJIeKTPOHHBIE )KYPHAJIbI U My0JMKALNH 10 METOAUKE NMPenoIaBaHus OMOJI0TUH —
Harpumep, "buonorus B mkose" u apyrue npodeccuoHanbHbIC U3TaHUs.
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