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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke MpPOrpaMMBbl MO OHOJOTMHM TEOPETHUYECKYIO OCHOBY JUIS OIPEICIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» CcocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4eHHs U TPeOOBAHUN K YPOBHIO HMOJITOTOBKH BBITYCKHHUKOB, MOJIOXEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS 0 crenupuke OUOJIOrHuH,
e 3HAaYeHHWU B IIO3HAHMU S>KUBOM IpPUPOJBI U OOECIEYEHHU CYIIECTBOBAHMS YEJIOBEYECKOIO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACICHBl OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOOyyaroIluxcs cpeacTBamMu yuyeOHoro mnpeamera «buosorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenam W TeMaMm, PEKOMEHAYEMYIO IMOCIEIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€l, JOTMKU 00pa30BaTeIbHOIO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX NeiCTBUN 00ydaromuxcs no
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, I1IEHHOCTHBIX  OpPUEHTALUH  JIMYHOCTH, SKOJIOTMYECKOTO  MBIILICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupogHoii cpene. IlosToMy Hapsigy ¢ H3ydeHHEM OOMEOMOIOTHYECKUX TEOpHi, a TaKxke
3HAHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJIHOW HANPABICHHOCTH Y4€OHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHue y 00yYaromMXcs CHOCOOHOCTH aanTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOILIEHHUS K ’KMBOM MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY U ONPEICJICHHS MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0YYarOIIUECcs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTesibHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUMN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJEpKaHHUS ydyeOHOTO Marepuaja B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mnpeamera «bHOJIOTHS» BBIACIEHBI CIEAYIONINE COACPKATEIbHbBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH».

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBON il (OpMUPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX M COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHU3AIINN;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYJarONIUXCS YMEHHUW WJUTIOCTPUPOBATH 3HAYCHUE OWMOIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOCHUSI STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUH W YMEHUWH B IOBCEIHEBHOW >KM3HU JUISI OLICHKU
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM YUEOHBIM TPEJAMETOM, BXOMISIIMM B COCTaB MPEIMETHOW OO0JaCTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 4ac B Henemo).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, 3CTEeTHKOM u mpaBoMm. Ponb Ouonmoruu B
dbopMUpPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoapl Mo3HaHUS KUBOM MPUPOABI (HAOII0IeHUE, YKCTIEPUMEHT, OIMCAaHNEe, H3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YUYECHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AHA.

Kupble cucrembl (OMOCHCTEMBI) KakK MHpeaMeT Hu3ydeHus Ouonoruu. OTInWYHe >KHUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOJIBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHH OpraHM3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHM3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTHYECKHI), OMOChEpHBII.

JleMoHCTpanum:

Tabmuupbl u cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHM OpraHU3alUU KHUBOMH
IPUPOIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosia 1 MUHEpabHbIE BEIIECTBA.

OYHKIMK BOJABl W MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOTO
Oananca.

Bbenku. CoctaB u crpoeHue 6e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMble AMHMHOKHCIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOMH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.



®depmeHTBI — OmoJornueckne Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Burtammubpl.  Otiauuus  GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoabl: MOHOCaxapusl (II0K03a, prubo3a 1 Je30kcupubdo3a), 1ucaxapubl (caxaposa,
JAKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, Lesuioa03a). buonornueckue ¢yHKkuun
YTJIEBOJOB.

Jlumuael:  Tpurauuepunasl, Qochomunuapl, crepouasl. [uapopuinbHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynkuunu JIHK. Crpoenne um ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[MuTonmorus — Hayka o kierke. KilerouHas Teopusi — mpUMep B3aMMOICHCTBHS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak memnoctHas sxuBasi cucrema. OOme Mpu3HaKky KJIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapar, cucteMa CUHTe3a Oeka.

Tumbl KJIETOK: »JyKapHOTHYecKas M Hpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, YKUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHMH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHkuuu. lluromyazMa u e€ OpraHoMBbL
OnnomemOpanubie opranouabl kiuetku: DIIC, anmapar [onbmku, mu3ocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUA U IJIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTIYyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp KiaeTku. CTpoeHue sapa: sjaepHast 000y104Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHUYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyibl 6enka», «CtpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIeBOJbD, «JIUmuas.

OOGopynoBaHue: CBETOBOW MHKPOCKOIN, O0OpYyIOBaHWE JI TMPOBEACHHS HAOIIOICHUN,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTCHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.



Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BeIecTB, WIH METa0Omu3M. ACCUMWIAIMS (IUIACTHYECKHA OOMEH) W
JTUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — IBe CTOPOHBI €IMHOTO TIpolecca Merabonusma. Poib
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B MIOHUMAHUHU METa0OoIu3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U rerepoTpodHsbii. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmmm (oTocuHTe3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a JIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJisi KU3HHU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PacuiernjeHue BEIIECTB, BbIJCIEHUE U
AKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oxkucieHue, WIM KJIETOYHOE JbixaHue. OKHUCIHTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuuecKuit KoA U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Heknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IUKJIa BUpYycoB. bakrepuodaru. boneznu
pacTeHuid, >KMBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC BUpYycaMu. Bupyc nMMmyHoaedunTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.
JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUY,
«JHepreTuueckuii ooMen», «Xmnopornacty, «Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u
dbyHkMOHUpoBaHue reHa», «CuHre3 Oenmka», «l['eHetmueckuid  kom», «Bupych»,
«bakrepuodarn», «Crpoenne u kuzHeHHbIH 1uKa Bupyca CIIWJ{a, Oaxrtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunums», «buocuntes
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHHe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1k, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramuu mwurosa. Ilpouecchl, mpoucxonsiiye Ha pa3HBIX
CTaausIX MUTO3a. bruonorunueckuii CMpICI MUTO3a.

[Iporpammupyemasi TuOenpb KJIETKH — aromnTo3.

®opMbl  pa3MHOXKEHHSI OpraHuM3MOB: Oecroioe | T1ojoBoe. Buael  Oecmonoro
pPa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUECHUE I
CEJICKITHH.



[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxonsmiue Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buongornyeckuii CMbICI U 3HaYECHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kenesbl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE MOJOBBIX KJIETOK — rameT (CrepMaro3oup,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SHUIEKICTOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BHTHE (IMOPHOTCHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHA.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DopMbI pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pacTeHUi», «JleleHne KiIeTku
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMOCOMb», «KIleTOUHBIA LUK,
«Penmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butuey, «l'ameroreHes y
MJIEKOMUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparsl «CrepMaTo30Uibl MIIEKOMUTAIOLIET0Y,
«SlinexiieTka MIEKonUTarlero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 3. «Habmronenue MuTo3a B KIIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. VMcropus pa3BuTus TeHETHMKH. Pojib OHUTOIOTMH U
AMOPHOJIOTHN B CTAHOBJICHUU F€HETUKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, UHUTOTeHETHYECKHd, MOJIEKYISIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE NOHATHUS. | eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHnaenem.
MoHorubpunHoe ckpenBanye. 3akoH eIUHO-00pa3us THOpUI0B nepBoro nokosaeHus. I[pasuio
JTOMUHUPOBaHUS. 3aKOH paculeIuieHusl Npu3HakoB. ['mmore3a uncrorsl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHME.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpelMBaHUE.
Hcnonb30BaHue aHAMU3UPYIOLIETO CKPEIIUBAHMS IS OTIPE/IEeICHUs] TEHOTUIIA OCOOH.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHE KapThl.



I'eneruka mosia. XpoMOCOMHOE OIpEETICHHUE T0da. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTU: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Posb cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIUGUKALMOHHOW H3MEHUYUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANIMOHHONW U3MEHYHMBOCTH.

HacnenctBenHasi, wiy reHoTUNUYecKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 ¥ T1OJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
W3MEHYUBOCTh. Kiaccuukanuss Myranuil: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menuuBocty H. . BaBumnosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAesieHUe TEeHOTHUIIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoripto III[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  MPEApacIionoKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaThdeckue © TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HHU, NTUATHOCTUKU, MPO(PUIAKTUKA U JICUYCHUS T€HETHYECKUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIbTUPOBAHME. 3HAYEHHME MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH | JICUCHUU TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICTUICHUS M €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Merno3», «B3aumMonencTBie ajieNIbHbIX I'€HOBY, «I €HeThnYecKue KapThl pACTEHUN, JKUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunbl denmoBeKa U JKUBOTHBIX», «Buabpl wu3MeHuuBocTH», «MoaudukannonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay», «['eHeTHKa Tpymn KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-aniuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
JoMUHUpOBaHUEY, «/lurubpunHoe ckpemuBaHuey, «llepekpéct XpoMOCOM», MHKPOCKOI M
Mukpornpenapat «JIpo3oduna» (Hopma, mytanuu HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MHKPOITpPErapaTaxy.

Jlaboparopuas padota Ne 6. «M3yuenrne MoaUPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuaeckas pabota Ne 2. «CocTaBneHue U aHAIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxKIEHUE CEeNeKIMU U qomecTukanus. Yuenne H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpPHBIX pacTeHuld. LleHTpsI
MIPOUCXO0KICHHS JIOMAITHUX KUBOTHBIX. COpT, TOpO/A, LITAMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u kUBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — UHOPUAMHT.
Uucras nuaus. CkpenyBaHWEe YWCTBIX JuHHA. [erepo3uc, wunu THOpHAHAS —CHIA.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHEeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHsS CEJNeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. [ e€HHas HHXKEHEpHUs. OTambl CO3/IaHUA
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: kKapta «LI[eHTpbI MPOMCXOXKIAEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoapl TOManTHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHun», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenwid, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta0OPATOPHIO arPOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. IBoIIOIIHOHHAA OHOJIOTHS.

[TpennochIKu BO3HMKHOBEHHUS JBOJIOLNMOHHON TEOpUU. DBOIIOLMOHHAS TEOpHS U €&
MeCTO B OMOJOTHU. BiusH1Ee SBONIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa HBOMIONMK. [lameoHTOMOTHYECKHE: TIOCIEOBATEILHOCTD  MOSIBICHHS
BUJIOB B IMaJICOHTOJIOTUYECKOMN JIETOMHCH, TepeXxoHbie popMbl. buoreorpadguieckue: cxoacTBoO
U paznuune GayH u Qrop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJACTBA U Pa3IU4Us SMOPHOHOB Pa3HBIX BUIOB TMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTHMYHbBIE, PYAUMEHTapHBIC OpTraHbI,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXMMUYECKHE: CXOJCTBO MEXaHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomrormonHas teopus Y. JlapBuHa. [lpeAamochuiku BO3HHUKHOBEHUS JTapBUHHU3MA.
JIBikymme CHiIbl DBONIONWMK BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TMpHU
OTPAaHWYEHHOCTH PECypCcoB, HeEOMpenenEHHas HW3MEHYMBOCTh, 00OphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBomorn (CTD) u e€ ocHOBHBIE TTOJIOKEHUSI.

MuxkposBomrorus. [Tonmysmnms Kak eTMHUIIA BHIa U YBOJTFOIUH.



JBwxkymme cuibl (GakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallmoOHHBIA TIpolecce U
KOMOMHATUBHAS W3MEHUYUBOCTh. [lomymsiiuoHHBIE BOJHBI U JApedd reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbI# 0TOOp — HampapisOmuUi ¢GakTop 3Boitonnuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yibTaT dBONONHH. [IpuMepsl mpucnocoOeHnit
y opranu3MoB. ApoMop(h 036l ¥ UIU0-aJaNTAIINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHblE (DOpPMBI BUA000Pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makposomrorusi. @opMbl 3BOTIONUK: (GUIETUYECKas, TUBEPTCHTHAs, KOHBEPIeHTHAs,
napaiensHas. HeoGpatumocTs 3BoMONNY.

[IpoucxoxaeHnue  OT  HECMNEUUATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuner u  cxeMmbl: «Pa3BuTue opraHuueckoro Mupa Ha 3emie», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrecTBeHHbBIld  0TOOp», «MHOrooOpa3ue CcoOpToB pacTeHui», «MHorooOpasue mOpon
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Unnoanantaumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapmipyra myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY», 00bEMHAs MoJenb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHMi», Moaenb ammmukanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne HacekoMoro», «Pa3BuTHe JATYIIKM», MuUKponpenapaTr «Jpo3odpuna» (HopMma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHM3Ma M eé
OTHOCHUTEIIBHOTO XapaKTePay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHay4HBIE NIPEICTABICHUS O 3apOXKACHUU XKU3HU. HaydHble rumoTes3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pasutme >xu3Hm Ha 3emse 1o dpam u  nepuonaMm. Karapxeil. ApxeWckas H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucThKa KIMMara M IeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
pPacCTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil W KUBOTHBIX. [losiBieHwmE,
pacuBET U BHIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/AcTBa U pa3anyus YeJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIOMUTEKH, YET0BEK yMENbIi,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOMEOUAHAs (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHoBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pach.

O6opynoBanue: wmynsixku «[IpoucxoxaeHue dYenmoBeka» (OIOCTBI  aBCTPANONMUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusMsbl H OKpPYXKal0Ias cpeaa.

DOKOJIOTHS KaK Hayka. 3aJadyd W pa3lelbl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, TMOYBEHHas,
BHYTPHUOPraHU3MEHHas!.

Oxonorundeckue Qakropsl. Kmaccudukamus skomorndecknx (HakKTOPOB: aOMOTHYECKHE,
OMOTHYECKHUE M aHTPOIMOTCHHBIE. J[eCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TeMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOeHust OpraHu3MOB K JEHCTBHIO a0MOTHUYECKUX (aKTOPOB. bruomorndeckue puTMsl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpalnu3M. 3HaueHHEe OWOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TOMYJISIIUU U €€ PeryIsius.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOB),
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISALUN
uHpy3opun-Tydenbkny», «llumepbie nenm».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckast pabota Ne 2. «[loacuéT MIOTHOCTH NOMYJNIALUNA PAa3HBIX BUOB PACTCHUID.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [loHsTHe 00 3KOocucTeMe M OHOreoIeHO3eE.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W TMOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuipl, coctaB U CTpyKTypa OHOCOEPHI.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIJIepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroiftunBocTd Onochepsl. OCHOBA PAllMOHATIBHOTO YIPABJICHUS MPUPOTHBIMHU pecypcaMi U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «Ilumesie nenu», «buoreHos: coctaB u cTpykTypa», «IIpupogHsie
coobmectBa», «llenu nutanus», «Ikonoruueckas nupamuga», «buochepa u uenoBex»,



«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa M I'PYHTOBBIX BOI», «llouBa — BakHelInas
cocraisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoma B O6uocdepe»,
«KpyroBopot a3zora B mpupoie».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PactutensHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenutenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buja, KpacHas kaura Poccuiickoin
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PaCTEHUI U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00yJaIUMUCS TIPOTPaMM CPEAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType NMUYHOCTHBIX pPe3yabTaTOB OCBOCHHS IpeaMera «BHONOTHS» BBIICICHBI
CIEyIOIME COCTABIAIOIIME: OCO3HaHHE OOYYArOIIMMHCS  POCCUHMCKOW  TIpa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YeHHWIO OWOJIOTHH, IICJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOEXKICHHUI JIMYHOCTH Ha OCHOBE KITFOUYCBBIX IEHHOCTEH M MCTOPUYCCKHUX TPAJUIUANA PA3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaroUIMXCs PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTAaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTMYEeCKOro 00pa30BaHUs, HAIWYUE SKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IEJTH ¥ CTPOUTH )KU3HECHHBIC TUTAHEIL.

JImaHOCTHBIE pe3ynbTaThl OCBOCHHS Mpenmera «buomorus» MOoCTUraroTCs B €IUHCTBE
yueOHOM M BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIMOKYJIbTYPHBIMH, UCTOPHYECKAMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
oOmiecTBe TpaBHJIaMH W HOPMaMH TOBEJCHUS H CIIOCOOCTBYIOT TPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBa)XCHHSI K 3aKOHY U TPABOIMOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy MOKOJIEHHUIO, B3aUMHOIO
YBOXCHHS, OCPEe)KHOrO  OTHOIICHWUS K  KYJAbTYpPHOMY  HACIICIUI0O W TPAJUIUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO npeamera «bruomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOLIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAIlMi, TO3UTHBHBIX BHYTPCHHHUX
yOEXKICHHUI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSM  POCCHICKOrO  OOIECTBa,
pacuIipeHne XU3HEHHOTO OIbITa U OMbITA JAEITEILHOCTH B IMPOIIECCE PEaM3alliid OCHOBHBIX
HATPaBIEHUH BOCIIUTATENBHOMN IeATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:



c(OpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘le6HLIX U II03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-ICCKI/IX 9KCIICPUMCHTOB,

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO TO3HMIHMIO 110 OTHOWICHHIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUYUTHIBAaTh B CBOMX JCMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
BSaHMOHeﬁCTBHH JHOILCI\/JI C pasHbIMU y6e)KI[GHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMHU U COLIMAJIbHBIM
MI0JIOKEHUEM;

FOTOBHOCTb K COTPYIHHYECTBY B TPOIECCE COBMECTHOIO BBINOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOIO OTHOLICHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS .

c(hOpMHUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACIEAWI0 U TNaMSATHHUKAM MPUPOJIBL,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
6I/IOJIOFI/II/I, MMOHMMAaHUS 3HaUYeHUsI OMOJIOTHH B ITO3HAHUHU 3aKOHOB IIpHUPOALI, B J)KU3HU YCIIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pPOJMUTENSAM, CO3JAHMI0 CEMBM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CeMEeMHOM JKU3HU B COOTBETCTBHU C TpaauuusIM1u HaApoOaAOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3/ICMCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOTO 0JIAaronoJay4usi:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBWII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,



perynsipHas (u3Mueckass aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJEHHsS aJIKOIOJI,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CaMOCTOSITENIBHO  BBIINOJHATH — TaKyHO
JIESITENIbHOCTb;

UHTEpEeC K Pa3Iu4HbIM chepaM MpodhecCHOHAIBHOW NeATEIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUU BCel
KHU3HH,

7) 3K0JIOrHYeCKOIr0 BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: NMPHUOOPETEHUE ONBITa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX IOCIICACTBUI /ISl OKPYXKAOLIEH cpelibl;

0CO3HaHME INI00AIBHOIO XapakTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelieHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0/IEHNE
IpaBUJ MOBEACHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPeANpUHIMAEMbIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJIUYME PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIbBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpakTUKE, FOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE SA3BIKOBOW U UUTATEIBCKON KyJIbTYphl KaKk CPEICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIIJICHHUS, CO3JaHUHU LIEJIOCTHOTO MPEJCTABICHUs 00 OKpYy’KaroIieM
MHUpE KaKk O €JIMHCTBE NpPUPOABI, YelIOBeKa U 0oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJII COBPEMEHHON IMBHIM3ALUHN: 00ECIIeUeHHs
HOBOT'O YPOBHS pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 II100AIBHBIX



9KOJIOTUIECKUX TPoOJIeM H 0OecrieueHus epexoa K yCTOMYMBOMY Pa3BUTHIO, PAlli OHATELHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHWU B IIEJSX TOBBIIICHUS O0IIeiH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIHHON
IPaMOTHOCTH 00y4Yaromuxcs, POpMHUPYEMOH TIPH U3yYCHUN OUOJIOTHUH,

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIIONB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaian3a W OOBSCHCHHS SBIICHUN
OKPYXKAaIONIeT0 MHpa M TPOMCXOIAINIMX B HEM W3MEHEHHMH, yMEHHWE JelaTb OOOCHOBAHHBIC
3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JaHHBIX C IIEJbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OHWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIUsX;

OCO3HAHME IICHHOCTU HAayYHOW JESATEIIbHOCTH, TOTOBHOCTh OCYILIECTBISITh NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIAMETHBIE PE3YJIBbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUS ydeOHOro mpeamera «bHOJIOTUsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1EJTOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM ()aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOMIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeiCTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTUBHBIE), 00ECIIEUYUBAIOIINE
dbopmupoBanne (YHKIIMOHATBLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH O0YyJarouuxcs,
CIOCOOHOCTh 00yJaronmxcst WCII0JIh30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaIbHbIE Y4eOHBIE ICHCTBUS B TO3HABATENBHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yJibTaThl OCBOCHUSI MPOTPaMMBI CPEIHEro 001Iero o0pa3oBaHUs
JTIOJKHBI OTpaXaTh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
TOHSTHH (BBIICIATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIINBATE CBS3H C APYTUMHU TOHITHIMH);

OTIPENIETIATh 1ENN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUHU WX JIOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS Uil OOBSCHEHUs (AaKTOB U SIBICHUU KUBOU

MIPUPOJIBL;



CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA /ISl MPEJICTABICHUs CYLIECTBEHHBIX CBs3€l U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLEHWBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX PEAIbHOrO, BHUPTYaIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NIPH PEILIEHUH KU3HEHHBIX IPOOIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh pPa3jIMyYHbIE BBl JACSITEIBHOCTU I10 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpETalNH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS], BIAJ€Th HAYYHON TEPMUHOJIOIHEH, KIIIOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU NESTEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
rUnore3y €€ peneHusl, HaxOIuThb AapryMEHThl /Js JO0Ka3aTelIbCTBa CBOMX YTBEP)KICHMIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHMS 3a7aud pPe3yiabTaTbl, KPUTHYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISAITh 1EJICHAIIPABICHHBIN MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHMWS B  IIO3HABATEIbHYI0 M  MPAKTUYECKYI0  00IacTH
KU3HEJEATENIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX o0nacTel;

BBIJIBUTaTh HOBBIE WJEM, MNpEUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3IUYHble METOAbl MpH IOUCKE U O0TOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /IS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMPAaTh ONTHMANTbHYIO (OpMY TIPEACTABICHUS OHOJOTHYECKOMN
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uH(popMaluel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpPa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alMThl WHGpOpMANUU, HHGOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMHA KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYILIECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHUsSI OTHOCHUTEJIbHO BBIIIOJHEHUSI MpelaraéMod 3aJayd, Y4YHUThIBaTb MHTEPEChl U
COIIACOBAHHOCTD MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepEeHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pEHHUSA C HCIOJb30BAHHEM SI3bIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOW pabOThI IpU
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3auMOAEHMCTBUSI IPH PELICHUN yueOHOU 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpENeNaTh PO C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UAEH C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OHOJOTMYECKHe 3HAHUS JUIA BBIABICHHMS NpoOJIeM M HUX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[€IeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENIbHYIO ESITEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyITUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHON JAEATETBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATH (POPMUPOBAHHIO M TIPOSBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh NPUEMBI pedIieKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHUS 110 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npunsiTHE ceds M APYIHX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydHble 3HaAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITeIBbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NMPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
IporpaMMe IpeaMeTHbIE PEe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00yUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHNEe OMOJOTMYECKHX TEPMUHOB U MOHATUN: XKHU3Hb, KJIETKa,
opranu3M, Merabosm3M (OOMEH BEMIECTB M NPEBpAIllEHHE JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEICHHUE
(penpoyKiMs), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3jaraTh OMOJOTrMYECKHe TEeOpUH (KJIETOYHas, XPOMOCOMHasi, MyTallMOHHas,
LEeHTpajbHas JorMa MoJeKyJlspHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.



BapunoBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. U.
BasuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K JKUBBIM CHUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE T'MIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKKA BUPYCOB, KJIETOK IMPOKAPUOT U IYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEIIECTB U
NPEBpAaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSThH MOJTYYCHHbIC 3HAHUS JJIs1 00BSCHEHUS! OMOJIOTUYECKUX IMPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B NOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYKalOIIed MNPUPOAHONH cpele, MOHUMaHHE HEO0OXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHKE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUISl TIpeJICKa3aHusl HaclIeJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OILICHHBAThb W HHTEPIPETHUPOBATH HHQPOPMAIUI0 OHMOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHUCbMEHHBIE U YCTHBbIE COOOIIeHHs, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe W pOJM OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl peIlieHHs] dKU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOpbl, HSKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHUs, SKOJOrHyeckas nupaMmua, buoreoueHos, onocgepa;

yMEHUE Wu3arate Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, yepenoBanus riaBHbIX HampaBieHud u nyted somonnu A. H. Cesepuosa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHMM, OpraHu3alus ¢ MpOBEJeHHE OHOJIOrHYEeCKOro



SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSTHUH,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAHHUH ITOJyYCHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJSILIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTEOIIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W OMOr€OXMMHYECKHUX IIHKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COONIIO/IEHUs HOpPM
IPaMOTHOTO TOBENICHHUSI B OKPYXXAlOIIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM onosoruu ULt panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33/Jayd, COCTaBJIATH CXEMBI IMepeHoca
BELIECTB U SHEPTUH B 3KocUcTeMax (L[eNH MUTaHUsA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBJAOHAYYHbIC 3HAHUSA W3 PA3IMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSPHbIE MaTephallbl), pPacCMaTpPUBATh TJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (H)OPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOMICHUsS, 0000IIas
Ononornyeckyro WHPOPMANHI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne ni/m ———— Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06pa30BATETBHbIC
padoThI padoThI pecypch
bubnunoreka LIOK
. buonoris kak Hayka 2 . 05 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f41c292
. bubnuoreka [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 hitps://m.eds0o.ru/7f41c292
bubnunoreka LIOK
4 JKuzneaesaTenbHOCTh KIETKH 6 1 0 hitps://m.eds0o.ru/7f41c292
5 Pa3smHOXkeHNe 1 MHANBUAYAIBHOE pa3BUTHE 5 0 1 bubmuoreka [{OK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 U3MEHUNBOCTD 8 0 15 bubmmoteka IIOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢c292
v Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHI https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
8 Peseparioe Bpems . . 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l S——— Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06pa3oBATETBHbIC
padoThI padoTsI pecypcb
bubnunorexa LIOK
1 OBOMIONHOHHA OHOTIOTHA d 1 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bu6muotexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OpranusMbl 1 OKpyXaroIIas cpesa S 0 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
S Pesepsroe spems 2 1 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 25
ITPOI'PAMME '



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Aata oOpa3soBare e
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTECJIbHBI
padoThbI padoTbI pecypcbl
buonorus B cucreme Hayk15-tu bubmorexa [IOK
1 wuyTxa EI'D KVIM sazamis | 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOU
npupoasl. [Ipaktuyeckas pabora
5 Ne 1 «Mcrionb30BaHKE pa3InYHBIX 1 0 05 bubnunoreka [JOK
METOIOB IIPU U3yYCHUU ' https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 00BEKTOB» 15-TH
munytka EI'D KM 3ananus 1
3 npouccestmmx myaeelS-mn ) ) 0 ubanorexa IOK
wmmyTa EID KVIM sagarms 15.16 https://m.edso0.ru/863e6564
XUMH4YeCKHH cocTaB KiIeTKkU. Boma Bu6nuotexa LIOK
4 M MUHEPAILHEIC CONM 1 5-TH 1 . 0 https://m.eds00.ru/863e674e
munytka EI'D KM 3ananus 2 — :
benku. CocTaB u cTpoeHue Bubnmorexa [IOK
> Oemcos 13- musyria EI'S KM . 0 0 https://m.eds00.ru/863e6b72
3agaHus 2
depMeHThI — OHOJIOTHYECKHE
KatanmsaTopsbl. JlabopaTtopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bubmuorexa [IOK
KaTaJIMTHIECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajiasbl)»
v Yraesonael. JIunuaeil5-Tn MUHYyTKa 1 0 0 bu6mmorexa [IOK
EI'D KUM 3ananus 2 https://m.eds00.ru/863e6870
8 Hyxneunnosbie kucinorsl. AT®15- 1 0 0 bubnuoreka [IOK

™1 muHyTKa EI'D KM 3amanus 2

https://m.eds00.ru/863e6d5c¢c



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
https://m.edsoo.ru/863e6d5c

HcTopust u MmeToabl n3yueHus

bub6mmoreka [IOK

d kietku. Knerounas teopus 0 https://m.edso0.ru/863e6e88
10 Knerka kak nienocrHas xuBas 0
cucTema
CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora No
2 «M3yyeHue cTpoeHHUs KIETOK
pacTeHHIA, )KUBOTHBIX, TPUOOB U BH6H_H0TeKa LIOK
11 SaKTepHii O MIKPOCKOTIOM Ha 0.5 https://m.edso0.ru/863e6ff0
FOTOBBIX MUKDOMpETAPATAX U HX https://m.edso0.ru/863e716¢
onucanue»15-tu munytka EI'D
KHWM s3apanus 5,6,7.8
bubmuorexa [JOK
12 OOMeH BelecTB WU METa00IU3M 0 hitps://m.eds00.ru/863e766¢
13 ®dotocuHTe3. XeMocuHTe315-tn 0 bu6mmoreka [IOK
munyTtka EI'D KM 3ananus 20 https://m.edso0.ru/863e7c98
14 DHepreTudeckuii oomen15-tu 0 bubnnoreka [JOK
munytka EI'D KM 3ananus 20 https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKH.
Jenenue knetku. MuTos.
15 Jlaboparopnas padota Ne 3 05 bubnuoteka [JOK
«HabmroneHrne MUTO3a B KIIETKAX ' https://m.eds00.ru/863e7dc4
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpemnapaTax»
buocunTtes 6enka. Peakuus
16 MaTpU4HOro cuHTe3alS-tn 0 bubnnorexka [JOK
munytka EI'D KUM 3ananus https://m.edso0.ru/863e796e
3.20.28
17 Tpaucusius — OuocuHTe3 Oenka 0 ﬁggil;l/ﬁzig)?ﬁ%se?%e
18 Hexknerounsie GopMbl )KU3HH — 0 bubnnorexka [JOK
BUPYCHI https://m.edso0.ru/863e7540
19 ®opMBI pa3MHOKEHHUSI OPTaHU3MOB 0 bubmorexa LHOK

https://m.edso0.ru/863e81b6



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e

Meiio315-tu munytka EI'D KM

bu6mmoreka [IOK

20 3amanus 5,20,28 0 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue ¥ pa3BUTHE TIOJOBBIX
KJIeTOK. OII010TBOPEHHE.

21 Jlaboparopnas padota Ne 4 05 bubnmoreka [JOK
«M3yuenune cTpOCHHUS IMOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»

29 NunuBunyansHOE pa3BuTHe 0 bu6mmoreka [IOK
OpPraHu3MOB https://m.edso0.ru/863e8436
I'enernka — Hayka o

23 HACJIEJICTBEHHOCTH U 0 bu6mmoreka [IOK
n3MeHYnBOCTH 1 5-Tn MunyTKa EI'D https://m.edso0.ru/863e86f2
KHWUM sapanus 3,20,29
3aKOHOMEPHOCTU HACIEAOBaHUS

24 pU3HAKOB. MOHOTHOpUIHOE 0 bub6nuoreka [IOK
ckpemuBanue 1 5-tu munytka EI'D https://m.eds00.ru/863e8878
KWM 3ananus 4

5 Swonncamemoro 0 Bubmoera LIOK

https://m.edso0.ru/863e89a4
HacJeI0BaHUs IPU3HAKOB
CuenieHHOE Hacle/10BaHHe
npu3HakoB. JlaboparopHas padoTa

26 Ne 5 «M3yueHue pe3ynbTaToB 05 bubnmoreka [JOK
MOHOTHOPHUIHOTO M JUTHOPHIHOTO ' https://m.eds00.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MHUKPOTIpEIapaTax»

27 I'enetuka nosa. HacnenoBanue 0 bubmuorexa [JOK
MPU3HAKOB, CHEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3MeHUYnBOCTb.

HenacnencTBenHast U3MEHYUBOCTD.
28 JlaGopaTtopHas padota Ne 6. 0.5 bubmorexa [IOK

N3yuenne MoupuKamoHHON
U3MEHYMBOCTH, TOCTPOCHHUE

https://m.edso0.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BAPUALIMOHHOTIO psija u
BAPUALIMOHHON KPUBON»
HacnencrBeHHass H3MEHYUBOCTD.
JlaGopaTopHas padora Ne 7.

bu6mmorexa [IOK

29 «AHanu3 MyTaiui y 1po30Quibt . 05 https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHKPOIIPEIIapaTax
bu6mmoreka [IOK
30 Teneruica wienosexa . 0 https://m.eds00.ru/863e8d78
PesepBHelil ypok. O600IICHHE 110
31 Teme «HaciencTBeHHOCTE U 1 0
HW3MEHYHUBOCTH OPraHU3MOBY
Cerneknus Kak HayKa U MPOIIECC
bubmuoreka [JOK
32 éSégHSMHHyTKa EI'3 KNM sanasms 1 0 https://m.eds00.ru/863e9214
33 MeTtonsl 1 DOCTHXKEHUS CEJIEKITUN 1 0 bu6mmoreka [IOK
pacTeHUil 1 KUBOTHBIX https://m.edso0.ru/863e9214
buotexHonorus kak orpacib
bu6nmoreka [JOK
34 npousBojcTBa 15-tu Munytka EI'D 1 0 )
KVM saatiis 5,6.7.8 https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KIIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont 1| HAata o0pa3oBaTeIbHbI
/i Beero POJIbHBIE PAKTHYECKHE | L ooyopyg pasoBateJ e
padoThI padoThI pecypcbl
OBOIOIUS U METO/BI €€
1 n3ydeHus 1 5-tu munytka EI'D 1 0 0 ﬁgg;?/ﬁee%asi?,ﬁ/%%ame
KUM 3ananus 11,17.20,27 — '
2 Hcropus pa3Buths NpeacTaBiIeHUN 1 1 0 bubnnorexa [HOK
00 3BOJIOIMU https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MipossosmoLHs 1 0 0 https://m.edso0.ru/863e9cle
[Momynsaus Kak 37eMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH. Eubimorexa [IOK
4 JlaGopaTopnas padora Ne 1 1 0 0.5 https://m.edS(I)_f).ru/86389906
«CpaBHEHUE BUJIOB 110
MOP(OIIOTHIECKOMY KPUTEPHIOY
JIBIDKyIIME CUITBI (RJIEMEHTapHbIE
5 (bakTopsl) sBoMOIMK | 5-TH 1 0 0 bubnnoreka [JOK
munyTka EI'D KM 3ananust https://m.edso0.ru/863e9da4
11,17.20,27
6 EcrecTBenHsbIit 0TOOp U €10 (hopMBI 1 0 0 ﬁggi?ﬁ;iii?{fm 6309ed0
Pe3ynpTaThl 3BOMIIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 0 05 bubmuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHUu3Ma
€€ OTHOCHTEIHHOTO XapaKTepar»
8 E:Eﬁgjggigignﬁgﬁn MHUHYTKa 1 0 0 bubmorexa HOK
EI KM sazarus 20 https://m.edsoo0.ru/863e9cle
9 HeobOpatumocTs 3BOTIONINMN 1 0 0
10 HcTopus xu3HM Ha 3emiie U 1 0 0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

METOABI €€ U3y4ECHUs

I'unoressl IMPOUCXOKACHHUA KUZHU

bubmuorexa [JOK

11 Ha 3emire 0 https://m.edso0.ru/863ea5a6
12 PazpuTue xu3Hu Ha 3emMJie 1o spam 0 bubmuorexa [JOK
U [epruoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOITIOLUU
PacTUTENILHOTO U )KUBOTHOT'O MHUDA.
13 [Tpaktuyeckas padora Ne | 05 bubmumorexa [IOK
«M3yueHne UCKOMAaeMbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJIJICKIHSIX »
CoBpeMeHHas cucTema Bubmorexa [IOK
14 OPTaHHMHecKkoro Mupals-Ti 0 https://m.edsoo.ru/863ea48e
munytka EI'D KM 3ananus 12,20 — '
15 DBOJIIOLHS YETTOBEKA 0 bubnuorexa [JOK
(aHTpOIOreHe3) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) 0 bubnuoreka [IOK
AHTPOTIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA 0
4eJI0BeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE 0 bubnuoreka [IOK
aJJalTalluy 9eJI0BeKa https://m.edso0.ru/863eaea2
PesepBubIil ypok. O606111eHNE 1O
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE 0
YKU3HU Ha 3eMIIe»
20 DKoJ0rus Kak HayKa 0
Cpenpl 0OuMTaHUS U SKOJIOTUYECKHE
¢dakropsl 1 5-tu MunyTka EI'D
KHWM 3aganms 3,18,19.20.27 BIIP
21 YMeTb BBIABIISTh MPUCTIOCOOTICHUS 0 bubnuorexa [JOK

OpPraHu3MOB K cpejie 0OuTaHus,
WCTOYHHUKH MYTarcHOB B
OKpyXaroliei cpene (KOCBEHHO),
AHTPOITOTCHHBIE M3MECHEHHSI B

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



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

IKOCHUCTEMAX CBOEH MECTHOCTH
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AOGuotnueckue GaKkTopsbl.
JlabGopaTopHas padota Ne 3.
«Mopddonoruueckue 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha POCT U
pa3BHUTHE YEPEHKOB KOJICYCa»

buotnueckue dakropsrlS-tu
munytka EI'D KM 3ananus
3,18.20,27

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota
No 2 «Iloacuér mnoTHOCTH
MOMYJISIIIUK pa3HbIX BUIOB
pacTeHuin»

Coo0bmiecTBa OpraHu3MoOB —
OHOLIEHO03

DKOJIOTUYECKHE CUCTEMBI
(akocucremsl)15-tu munytka EI'D
KHM s3aganus 3,18.20,27

OcHoBHbIE TIOKa3aTeNN
9KOCUCTEMBI. DKOJIOTHUECKHE
nupamuibl. CBOMCTBA SKOCHCTEM.
Cyxkueccus BITP CocraBnste
3JIEeMEHTapHbIE CXEMBI ITepeHoca
BELIECTB U SHEPTUU B IKOCHCTEMAX
(uenu muTaHUs)

[IpupoiHBIE S5KOCUCTEMBI
AHTpPONIOTr€HHBIE 3KOCUCTEMBI

buocdepa — rimobanpHas
sKocucTeMa 3eMiin 1 5-Tu MUHYTKa
EI'D KUM 3anmanus 19 BIIP 3uats
Y IOHUMAaTh OCHOBHBIE MOJIOKEHHUS

0.5

0.5

bubmuorexa [JOK
https://m.edso0.ru/863eb10e

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

bubmuorexa [JOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

bu6mmorexa [IOK
https://m.edso0.ru/863ebb5e
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yuenus B.M. BepHanckoro o
ounocdepe

31

3aKOHOMEPHOCTH CYIICCTBOBAHHS
ouocdepsil5-tn munytka EI'D
KUM 3ananus 19

bu6mmoreka [IOK
https://m.edso0.ru/863ebd16

32

YenoseuecTBo B Omochepe
3emnuBIIP. Ucnonb3oBath
NpUOOpPETEHHBIC 3HAHUS U YMEHHUS
B IPAKTUYECKOH IEATETLHOCTH U
TIOBCETHEBHOM KHU3HU JIJISI
coOIoIeHHS Mep TPOPUIAKTUKA
OTpaBJICHUH, BUPYCHBIX U JPYTHX
3a00JIeBaHNH, CTPECCOB, BPETHBIX
NPUBBIYEK (KypeHHUE, aTKOTOIH3M,
HapKOMaHMs), a TAKXKe MPABUI
MIOBE/ICHUS B IPUPOTHOH Ccpene;
JUIsL OKa3aHMsI IEPBOM ITOMOIIH NTPU
MPOCTYIHBIX U JPYTHX
3a00JIeBaHUSAX, OTPABICHUU
MUIIEBBIMHA TPOTYKTaMH

33

CocyniecTBoBaHHE IPUPOBI U
yenoeyecTBa BIIP YMets
BBISIBJISITH MPUCTIOCOONICHUS
OpPraHU3MOB K Cpezie 0OUTaHus,
HMCTOYHUKU MYTareHOB B
OKpYJKaroten cpezie (KOCBEHHO),
AQHTPOIIOT€HHbIE U3MEHEHUS B
9KOCUCTEMAX CBOEH MECTHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/863ebale

34

PesepBHbIit ypok. O6001IeHNE
TeMbl «CooO1iecTBa 1
JKOJIOTHYECKHE CUCTEMBDY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akiionepnoe o0uiectBo «M3narensctBo «lIpocsemenne»
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox

pen. [Taceunuka B.B., Akimoneproe obmiectBo «M3marensctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Meroaunueckue nocodus mo OMOJIOTHH , CIPABOYHUKH, atiiackl, BIIP TumoBkie 3ananus

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET
edsoo.ru., dnevnik.ru., school-collection.edu.ru., oge.sdamgia.ru.

rech.edu.ru.,https://urok.apkpro.ru
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