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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEeOOBAHUN K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYCHUU B TMO3HAHMM KUBOW MPHUPOABI U 00ECIEeYeHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeacTBamMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeIbHOE INPEAMETHOE COJEP)KAaHUE, €r0 CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa30BaTeNLHOrO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON JI€ATEIbHOCTH/y4EeOHBIX AEHCTBHI 00ydYaronxcs mno
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NpPEACTAaBICHUNA O 37I0pPOBOM OO0pa3e KU3HH M OCEpeXHBIM OTHOIIEHHEM K OKpYXaromen
npupoHoii cpene. [losTomy Hapsay ¢ U3y4eHHEM OOIEOMOTOTUYECKUX TEOPUi, a TAK)KE 3HAHUM
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HHM Ui PEHICHUS NPHUKIAIHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCWJICHHE BHUMAaHHS K MPUKIIAJIHOW HAINPABICHHOCTH Y4€OHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHue y 00yYaroUUMXcs CIIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOI 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



Ouonorun obecrneynBaeT ycIoBuUs 7151 POPMUPOBAHUS HHTEIUIEKTYalbHbIX, KOMMYHHKAI[HOHHBIX
U WHGOOPMAIMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYphI, CIIOCOOCTBYET HWHTErpalluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MMOJNIOXKEHUS O MpeAHAa3HAYEHUU y4eOHOTO Mpeamera
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0YYaIOIIUECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesTesibHOCTH. Ocob0e MECTO B 3TOM cHUCTEME 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHUE COJEPKaHHUs ydyeOHOTO Marepuana B IporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM MPUPOJIbI, O €€ YPOBHEBOM OPraHU3allMu U SBOJIIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «bruosorus» BbAEIEHBI CIEAYIOUIUE COAepKaTellbHble JIMHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro ro3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MIPUPOIBD, «IKOCUCTEMBI M IIPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JCHCTBUH B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxkenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YJaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOrMYECKUX TEOPUSIX, YUEHHIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [MpaBWIaX, CIYXalluX OCHOBOM i  (QOopMUPOBaHUS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUAX M COBPEMEHHBIX UCCIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
uaeH U MOJIX00B K U3yYEHHIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aliy;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJHEBHOW JKWU3HU JUIS OLECHKHU
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nzydaeMasi Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

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



COJAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeToap!l Mo3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYEHUU
OHMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KHUBOK
HPUPOJIBI».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XuMH4YeCKHil COCTAaB M CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE 3JIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMMHOKHCIOTHI. AMHHOKHUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ouosiornyeckue Karaiau3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinuus  (QepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapunbl (KpaxMmaj, TJIMKOTEH, IIeJUT0Io3a). buonorndeckne GQyHKIIUH
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucinotel: [IHK u PHK. HykneoTunpl — MOHOMEPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KiieTouHass Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBas cucrema. OO0Iue NMpu3HaKy KJIETOK: 3aMKHYTast Hapy>KHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoit kineTku. Kierounas crenka 6akrepuii. CTpoeHHEe SyKapHOTHYECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: JI1C, anmapar I'onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuipl. IIporicxoxxieHne MUTOXOHAPUH U Ii1acTUA. Busl
wiactug. HememOpaHHble OpPraHoubl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, LEHTPHUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KJIETKH. BrirtoueHus .

SAnpo — peryasTopHblil HeHTp KiaeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuorasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHne Monekyisl Oenkay, «CtpoeHne GpepMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KieTKn», «CTpOEHHE pPACTUTENIbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKNY, «CTPOCHHE sIIpa KIETKH», « Y TIEBOIBDY, «JIUTUIbI».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
MU3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3y4yeHue KaTaqTuTUYECKONW aKTUBHOCTU (epMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMS (MIACTHYECKU OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tunsl oOMeHa BellecTB: aBTOTPOQHBIA U reTepoTpodHbId. Ponb ¢epMeHTOB B 0OMeHe
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTrocuHTE3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emue.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
aKKyMYJIMpPOBAaHHE SHEPTUHU B KJIETKE. DTalbl YHEPreTuueckoro oomMena. I'nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTHYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKUui KOJl M ero CBOWCTBa. TpaHCKpUNIUA —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpanciasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl sxu3HA — BUPYCHI. MicTopust oTkpeiTrs Bupycos (/1. Y. UBanoBckuii).
OcoOeHHOCTH CTpPOEHHsI M KU3HEHHOTO IMKJIa BUpYycoB. baktepmodaru. bonesnu pacrenwit,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmynoaedununra genosexka (BUY) —
Bo3Oyautens CIIMa. OOpaTHash TpaHCKpUIIMsSA, peBepraza M HHTerpasza. lIpodwumakTuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUil.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUE TreHa», «CuHre3  Oenka», «l'eHeTmueckuit kom», «Bupycsn,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

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

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1K, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIM U TarUIOMIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerku — muro3. Ctaauu muto3a. I[Iponeccsl, mporucxoasiue Ha pa3HbIX CTaJusaX
MHUTO3a. BHOJIOTHMYECKHi CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecrooe U rmojoBoe. Bupl 6ecronoro pa3sMHOXXeHUS:
JiefieHHe Ha/lBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOxeHue. ickyccTBeHHOE KJIOHUPOBAaHHUE OPTraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIpomecchsl, nmpoucxoadmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Meio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [10sI0BBIE Kenesbl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3ouf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoretes. IloctamOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TIMYMHOYHOE). BiusiHMe cpeibl Ha pa3BUTHE OPraHHU3MOB, (AKTOPHI, CIIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaNHU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOifHOE OII0IOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbD», «KineTouHbld mukimy, «Perukarus
JHK», «Murto3», «Meno3», «lIpsmoe n Henpsimoe pa3BUTHE», «I aMeToreHes y MiIeKOIUTAOIINX
1 4esioBeKkay, «OCHOBHBIE CTAJIUA OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sinexnerka milekonuTaromero», «Kapuokunes B KJIeTKax KOpELIKa JIyKa», MarHUTHask MOJIEIIb-
ammumakanys «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

Jlabopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacjiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1a pocCUiiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUM, UUTOTeHEeTHYECKH, MOJIEKYIIpHO-
reHetnyeckuii). OCHOBHbIE TeHETHUECKUE MOHATHUS. [ eHeTnyeckas CHMBOJIMKA, UCTIOTb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, ycTaHOBiIEeHHble [. MeHnaenem.
MounorubpunHoe cKpelBaHue. 3aKoH eInH0-00pa3us ruOpuaI0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHMUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a umcrorel ramer. llomHoe u
HEIOJIHOE JJOMUHUPOBAHME.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHre aHAIM3UPYIONIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHS T€HOTUIIA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHUeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAEIEHUE 10J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHUYHBOCTH.
BaprannonHsbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencrennasi, iy TeHOTHIHYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeHYuBOCTh. Kitaccuukanuss myranuii: reHHble, XpOMOCOMHBbIE, T'€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIOB B HACIIEICTBEHHOU
n3MenunBocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.



I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudyeckuii. CoOBpEeMEHHOE OIpeAeICHHEe TeHOTUIA: IOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0onieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeIpacroioKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTudeckue WM TeHepaTuBHbIC MyTanud. CTBOJOBBIC KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKA U JICYCHUS T€HETHUYCCKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHMUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOT€HETUYEeCKass OCHOBa», «3aKOH YHUCTOThI TraMeTy,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUIHOTO CKPEIIHBAHHS,
«Meito3», «B3aumoneiicTBue alienbHbIX T€HOBY, «I eHeTHYeCcKue KapThl pACTEHU, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buasl wu3MeHumBOCTHY», «MoaupuKammoHHas
n3MeHYNBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpynmn KpoBu», «MyTanmoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
noMuHupoBaHuey, «urubpunnoe ckpemmBanue», «llepekpéct XpoMOCOM», MHKPOCKON H
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repdapuit
«I"opox MOCEBHOW.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO U TUTHOPHIHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

JlaboparopHas padota Ne 6. «M3ydyenre Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOTO0OOpa3usi KyJIbTYpPHBIX pacTeHuil. LleHTps
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MacCoBBIii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKIUU
pacTeHu# U XUBOTHBIX. OTIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras nuaus. CkpenuBaHue YucToix TuHui. ['eteposuc, niam rudbpuanas cuia. HepoacrsenHoe
cKkpemuBanue — aytOpuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 M IMOJYyYeHUE MOJUIUIONAOB. JIOCTHMKEHUS CEeNeKUUH PpACTEHUM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MPOU3BOACTBA. ['€HHAs HHXKEHEpHUs. OTanbl CO3JaHMS
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeCKHe mnpobimembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuii», «llopoasl JoMalIHUX KUBOTHBIX», «COpTa KyJIbTYypHBIX pacTeHUD», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH IUIOJAOB U KOPHEIUIONOB IUKHUX ()OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHMHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIN y4acTOK, B TEIUTUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOJIIOIIUOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa 3BosonuM. [lageoHTONOrHYECKUE: TOCIEI0BATENFHOCTD OSIBIICHHUS BUI0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, TepexonHbie (opmbl. buoreorpaduyeckne: CXOACTBO U
pazmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA U Pa3NU4Ms SMOPHOHOB PAa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHasg teopusa Y. JlapBuna. IIpeamnocbuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKyle CHiIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIIEeCcTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Bosroluu (CTI) 1 e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JIBuoxkyme cuibl ((akTopbl) 3BOJIOLUUU BHUJIOB B mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATHBHAS U3MEHYUBOCTD. [lonmynsinoHHbIe BOIHBI U Apeii¢ reHoB. M3onduus u Murpanus.

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTecTBEHHOTO
otOopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Boioluu. [IpuMepsl npucrnocodieHuit
y opranuzmMoB. ApoMop(h03bl U UIN0-adaNTalNH.

Bun u BumooOpazoBanue. Kpurtepuum Buga. OcHOBHbBIE (POpPMBI BHI000pA30BaHMS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkposomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMOoCTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crienuanu3anus. AanTUBHAS pagralus.

JdemoHcTpaumnu:



IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

TaGnuubl u cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOUYHBIX
KHUBOTHBIX», «ApXxeontepukc», «Popmbl 60pbOBI 3a cylecTBOBaHUEY, «EcTeCTBEHHBINH 0TOODY,
«MHoroo0Opa3ue COpTOB pacTeHMi», «MHoroobpasue Mnopox KHUBOTHBIX», «llomynsanuny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantanuny, «OO0IIas aereHepanusy,
«/IBrxyiue cuisl 3Bomonuny, «Kapra-cxema Mapuipyra nyremectsus Y. lapsuna», «bopbda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHYECKOE BUI000pa30BAHUE.

O06opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOI0B U
ceMstH, KoJuteKuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJielb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs Moeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOUHBIX).

buoreorpaguueckas kapra Mupa, Koyieknus «DopMbl COXPaHHOCTH HCKONAEMBIX
JKUBOTHBIX U PACTEHMI», MOJenb ammummkanusa «llepekpéct XxpoMocom», BilaKHBIE IIpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKM», MUKporpenapar «/Ipozodumay (HOpMa,
MyTalu (OPMbI KPBIIIBEB U OKPACKU TEJa).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmmcaHue TPHUCIIOCOONICHHOCTH OpraHu3Ma u ¢
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE )KU3HU Ha 3emiie.

Jlonay4yHble IIPEACTABICHUS O 3apOXKIACHUU KU3HU. HaydHble rMIIOTE3bl BO3SHUKHOBEHMS
JKU3HM Ha 3emuie: aOMOTreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIONMUSA. AOHOTCHHBIN CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBosronnu. HavanbHble 3Tamnsl Onosiorundeckoit sosroruu. ['unoresza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX 3BOJIOLMSL.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam u nepuoaam. Karapxei. Apxelickas U IpoOTEpO30icKas
spsl. [Taneo3olickas spa u €€ nepuo/ipl: KeMOPUNCKUI, OPJJOBUKCKUNA, CUITypUICKHUNA, 1€BOHCKHH,
KaMEHHOYTOJIbHBIHN, IEPMCKUH.

Me3so30iicKkas 3pa U €€ epruoasl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLUN
PACTUTENBHOTO U )KUBOTHOT'O MUpa. ApoMOp(0o3bl y pacTeHH U )KUBOTHBIX. [losiBIeHUe, pacBeT
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPraHU3MOB.

OBOJIIOIIMSL  YENOBEKAa. AHTPOINOJOrMs Kak Hayka. Pa3sBuTHe mpeacTaBIeHHl O
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: anTponorenes3a. CxoacTBa U pa3andus 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHesa. HacnencrBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUI TpyZa, MBILIUICHHUE,
peusb.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbii.  Haxonku



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrurenpHas kietka», <«OKuBoTHast kiuetka», «lIpokapuornueckas KIeTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeuecKre pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), TeoXpoHOoJorudeckas Tadiuia,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agadyd MW pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (paKTOpOB. bruojornyeckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHN:  KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCaIU3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKHA MNOMYJsiiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHaMuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmune! u cxemsl: kapta «lIpupoansie 3086 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmumn»y, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTaHUSD.

JlaboparopHas padota Ne 4. «BinsiHuEe cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNM 3KOCHUCTEMBI: OHoMmacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[TpuponHble 3KOCHUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCUCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aTbHON SKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemiecTB M OHMOr€OXMMHYECKHE LMKJIBI 3JIEMEHTOB (yriepoja, as3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obansHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuuel u cxemsl: «Ilumesble nenu», «buoneHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«QKocHucTeMa IHPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOMHOTI O Jiecay, «brnoreHos Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBHS Ha Mpupody», «BaxHeilmue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpamauuu  nouB», «llapHukoBbIl  3ddexT», «DaKkTOpPBI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guochepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MoAeIb-anmiInKanus « TunuaHsie 6MOIEHO3bI», repbapuii «PacTuTenbHbIE
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYyp», TepOapuul M KOJUIEKIUU PpAacTEeHU M >KUBOTHBIX, MPHUHAJJIEKAIINE K pPa3sHbIM
HKOJIOTHUECKUM TpyInam ojgHoro Buaa, Kpacunas kxuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.



[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI ITO BUOJIOI'M HA
BFA30BOM YPOBHE CPE/IHEI'O OBLIIEI'O OBPA30OBAHU A
Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEAMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType IMYHOCTHBIX pE3yJbTaTOB OCBOCHHUs TpeaMera «BHOiorws» BbIICICHBI
CIICAYIONIME  COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaJIM4Ynue MOTHBALlUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMU CUCTCMC 6I/IOJIOFI/I‘-ICCKOFO
o0pa3oBaHUs, HAUTHYIHE YKOJIOTHICCKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTABHUTH IIEITU U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHS IpeaMeTa «BbHONOTUs» NOCTHUTalTCs B CIMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CAMOPA3BUTHS, PAa3BUTUSI BHYTPCHHEH MO3MIIMU JIMYHOCTH, MMATPUOTH3MA,
YBAXXEHUSA K 3aKOHY M IIPABOIOPANAKY, YEJOBEKY Tpylda M CTapLIEMy IIOKOJICHHIO, B3aUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS YYEOHOTO mpeaMeTa «Bbruosorusy J0KHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITA AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 3314, BBITOJHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOM EATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILLIOE U HACTOALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIMCKOT0 HApO/a;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnuTaHusl, (GOpMHPOBAHMA  KYJLTYPbl 30POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUE TIOCJEICTBUI W HEMPUSATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJICHHUS aJIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpa30BaHUIO Ha NMPOTSKEHUU BCel
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYNbTYphbl: IPUOOpPETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAOILEN Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIHIEHUH MpoOJeM, CBA3aHHBIX C PAlMOHAJIBHBIM MPHUPOIONOIb30BaHUEM (COOIIOACHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
IIO3HABATEJIIBHON, KOMMYHUKATHBHOM M COLMAJIBHOM IPAaKTHUKE, INOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW NPAaKTUKH, OCHOBAaHHOIO Ha JMaiore KyJiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuudUuku OHONOrMM Kak HayKd, OCOo3HaHHs €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OecreYeHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULIMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpYXKAloIIero MUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBaHHbIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KM3HEHHBIX CUTYaIHsIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MeranpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIE0BaHNe, HAOIIOEeHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00eCIeUNBAIOIINE
(dopmupoBaHue (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLUAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysabTaThl OCBOCHMS IMPOrpaMMbl CpeJHEro o0Iiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJiajieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU /ICHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JJOTMUYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(uKaiuy, OOOOIICHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX MOHSATHHA
(BBLAETATH UX XapaKTepHbIE PU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE MOHSTHUSI JUIsl OOBbACHEHUS (AKTOB M SBJICHUN >KUBOMU
HIPUPOIbI;

CTPOUTB JIOTHUECKUE PACCYXkIeHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMAaTPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJII0YEHHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIs MpPEJICTaBICHHs CYIIECTBEHHBIX CBA3EeH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOJIEMbI ¢ YUETOM aHAIN3a UMEIOLINXCSl MaTepUaibHbIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUSI:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB
pelIeHHs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IO3HAHUS;

HCIOJIb30BaTh PAa3jMyYHbIe BHUABI AESITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBLHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIT MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU
TOHATUSIMHU U METOAMHU;



CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BaTENbHOW ACSITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpPOBATh 3a7ady, BBIIBUTATh
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJM3UPOBAThH MOJyYCHHBIE B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KU3HEJESATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HWJCH, MPEAJaratb OPUTHHAIBHBIC TMOIXOABI W PEUICHHS, CTaBHUTh
npoOJIeMBl B 33]1a4H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(OpMauu (TeKcTe yd4eOHOro mocoows,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3NTUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jNMyHbIE METOAbI MpPU IOHCKE U OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MUCTIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (OPMY TPEACTAaBICHUS OMOJOTHYECKOU
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH paboTe C OMOJOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIAJ€Th HABBIKAMU pACIO3HABaHUS M 3allUTHl WHpoOpManuu, WHHOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:

1) obuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BceX cepax KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXKICHHS OTHOCUTENIbHO BBIMIOJHEHHsI MpeiaraeMoi 3aJadd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHSI W B3aWMOJICHCTBHS, TMOHHUMATh HaMEpPEHUS
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHUpOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.



2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpU
peleHn: OMOIOTUYECKOH MpoOiIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

OPUHUMATh LEJId COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
NeHcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATh IUIaH JEHCTBUH, PacIpeesaTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaratb HOBBIE IPOEKThI, OLCHMBATh MJEH C MO3MLMU HOBH3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
NEUCTBUAX M IMOCTYNKaX MO OTHOIIEHUIO K XXHMBOM HPUPOAE, CBOEMY 3I0POBBIO U 3]I0POBbHIO
OKPYKaIOINX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIBHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUsl MPoOIeMBbl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHUBATh MPHOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO HIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIAX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILEHKY HOBBIM CHUTYallMsiM, BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh, OIICHHWBATH
COOTBETCTBHUE PE3yJIbTATOB LIETSM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIOIH30BATh MPUEMBI peQIIEKCUU
JUTSL OTIEHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHHUS IO UX CHIKEHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

IPUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAIN3€E PE3YIbTAaTOB JESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.



NPEIMETHBIE PE3YJIbTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1t yueOHoro npeamera «buosorus» Hay4dHble 3HAHHUSA, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpIpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JeSITEIbHOCTH 10 IMOJYYECHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CHUTYAaIlHAX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CHUTYallUsAX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
IpeIMETHBIC PE3YNIbTaThl MPEACTABICHBI IO roJaM 00yUeHHUSL.

[TpenmeTHble pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» é 10 knacce 10AKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECT€ M POJM OHOJOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHUHOB M TOHSITHUN: )KU3Hb, KIETKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MTPEBpAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YPOBHEBas  OpraHu3alUsl  JKUBBIX  CHUCTEM,  CaMOBOCIPOM3BEAEHHE  (PEHmpOayKLus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE;

yMEHHE Wu3jaraTh OWOJOTHYECKHE TEOpUu (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJsapHoW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuiosa) u yuenus (o neHTpax MHOI00Opas3usi U MPOMCXOXKACHUS KyIbTYpHbIX pacTteHuit H. 1.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHUE W ONMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB H SBICHUH, OpraHu3alys ¢ TPOBEICHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAY MCCIeyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX pPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJEIATh CYINIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MeH03a, OIUIOOTBOPEHUs, Pa3MHOKEHHUS, HHIUBUIYAIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUA Uil OOBSICHEHUs OMOJOTMYECKHX IPOLECCOB U
SIBJICHUH, /ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTIeYeHus
0€30IIaCHOCTH CBOETO 3J0pPOBbS U 3/0POBbS OKPYXKAIOIUX JIIOJAEH, COOIIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAMOIIEH NPUPONHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOIO
IPUPOIONIOIB30BAHHUS;

YMEHHE pemaTh JJIeMEHTapHbIe TeHETWYeCKHe 3aadyll Ha MOHO- W JAUTHOPHIHOE
CKpeIIMBaHKe, CIICTUICHHOE HACIIeJ0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIHMBAHUS
JUIS IpeJICKa3aHMsl HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPaKTHUYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(DOPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa



MaccoBOM MH(OpMaLNU, HAyYHO-TIONYJSPHBbIE MaTEepHUalIbl), STUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTUYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npenmeta «buonorusy» ¢ 11 knacce nOIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa I PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHIA: BUJI, TOMYJISIIHS,
reHoOHI, SBOJIOLUHMS, JBIXKYIIHE CHIbI ((DakTOpbI) JBOJIOIUH, MPHCIIOCOOJICHHOCTh
OpPraHu3MOB, BHUJ000pa30BaHHE, OSKOJOTUYECKHE (AKTOPBI, JKOCUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaH!s, YKOJOrHYecKas mupaMua, OnoreomneHos, onocgepa;

yMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TeOpHs SBOJIIOLIMH), 3aKOHBI 1 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus rinaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yueHus o
ounoctepe B. U. BepHaickoro), onpenensTh TPaHUIIBl UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOrMH: HAOIIOIEHUE U ONUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBEAEHHE OHOJIOTHYEeCKOro
OKCIIEPUMEHTA, BBIABIIKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAYYHBIX ITOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3yNIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE IPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHu3MBl, IEpeHOCa BEIIECTB U IOTOKAa YHEPTUU B IKOCUCTEMAX, aHTPOIOT€HHBIX H3MEHEHHH B
IKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOTCOXMMHYECKHX ITUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUA Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUH, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOJIEHUs HOpM
TPaMOTHOTO TIOBEJICHHUsI B OKPYXKAMOIIEH NPUPOIHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIbLHOTO
HPUPOONOIb30BAHNUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBJISATh CXEMbI IEepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAIONIYIO0 TICEBJAOHAYYHbIC 3HAHHWSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW HWH(pOpMAlMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJIOOAIBHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00o0mas
OMOJOTUYECKYI0O HH(POPMAIMI0 W3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM TecToBRIe Mparrmeckie (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypesI

bubmuorexa [JOK
L broorit kak Hayka 2 05 https://m.edsg).oru/7f410292

2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292

3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292

4 KuzneneaTeIbHOCTD KJIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292

5 Pa3mHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnnorexka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292

5 HacinencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292

7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edso0.ru/7f41c292

bubnuotexa [JOK
8 Pesepaiioe Bpess . https://m.edsgf).ru/?f41c292

OBULIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
bubmuorexa [JOK
1 0 9 1
IBOTIOIHOHHs GHONOTHS https://m.edsoo.ru/7f41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 OpranusMel U OKpy’Karolias cpena 5 1 bubmmorexa [IOK
p Py tast cpelt https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 bubmmorexa [JOK
. https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB IT
OBII] O CTBO CcO O 34 0 95

ITPOTPAMME



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

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypchl
bub6nmmoreka [IOK
Buosiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozpl MO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
No 1 «Mcnonbs3oBanue 1 05 bubnuoreka [{OK
Pa3InYHBIX METOIOB IIPU ' https://m.edso0.ru/863e6122
W3y4EHUU OMOJIOTHYECKUX
00BEKTOBY
buonorunyeckue CUCTEMBI, 1 bubnmorexa LIOK
IPOLIECCHI U X M3YYCHHE https://m.edsoo0.ru/863e6564
XUMHUYECKU COCTaB KIIETKH. 1 bubmmoteka IIOK
Bopa u MmuHepanbHbIe con https://m.edso00.ru/863e674e
benku. CoctaB u cTpoeHue 1 bubmuoreka [IOK
OenkoB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue 1 05 bubmuorexa [IOK
KaTaJUTHYECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
bepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajaasbl)»
Yrinesonsl. JIunuas: 1 bubmmorexa [IOK

https://m.eds00.ru/863e6870



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

bubnunorexa LIOK

8 Hyleiriobbie khenotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u meToas! u3ydyeHus Bu6mumoteka [JOK
kietku. Knerounas teopust https://m.edso0.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
CrpoeHnue 3yKapuoTHYECKOn
kieTku. JlabopaTopHas pabota No
2 «M3yueHue cTpOeHHUsI KIETOK bubnuorexa [IOK
11 pacTeHH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii M0l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»

12 OOMeH BeIeCTB MM META00IN3M bubmorexa HOK
https://m.edsoo.ru/863e766¢
bubmmoteka IIOK

13 dorociTes. Xemocres https://m.edso0.ru/863e7c98

14 DHepreTuyeckuii o0OMeH Bubmmorexa HOK
https://m.edsoo.ru/863e7aae

JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.

15 JlaGoparopHas pabota Ne 3 05 bubnuoreka [IOK
«Habmroieare MuTO3a B KJIIETKAX ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»

16 Bbuocunres 6enka. Peakmus bubnunorexa LIOK

MaTpUiIHOTO CUHTE3a

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



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

bubnunorexa LIOK

17 Tpaucusus — OuocunTe3 Oenka https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HH — Bu6mumoteka [JOK
BUPYCHI https://m.eds00.ru/863e7540
DopMbI pa3MHOKEHUS bubamorexa LIOK
19 https://m.edso00.ru/863e81b6
OPTAHHIMOB https://m.edsoo.ru/863e831e
. bu6nmorexa LIOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
21 OmnonotBopenue. JlaboparopHas 05 bubmmoreka [JOK
pabora Ne 4 «M3yuenue https://m.edso00.ru/863e81b6
CTPOEHHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
29 WunuBuayansHOe pa3BUTHE bubmmnoreka HOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HacneILCTBeHHOgTKH " bubmmorexa [OK
https://m.eds00.ru/863e86f2
N3MCHUYNBOCTHU
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6pI/II;[HOC Bubmmorexa IOK
https://m.eds00.ru/863e8878
CKpEIINBaHHE
g | B s
https://m.edso00.ru/863e89a4
HACJICJIOBAHMsI IPU3HAKOB
26 ClIeIUIeHHOE HACIEIOBaHUE 05 but6mmoreka [IOK

npu3HaKkoB. JlaboparopHas

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

pabota Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y
Ip030¢ MBI Ha TOTOBBIX
MHKPOIIpETiapaTax»

I'enetuka nmona. Hacnenosanue

bubnunoreka LIOK

27 NPHU3HAKOB, CLIEIUIEHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
M3MeHYHUBOCTb.
Henacnencrsennas
M3MEHYMBOCTb. JIJabopaTopHas
)8 pabota Ne 6. Uzyuenue 05 bubmmoreka [JOK
MOIU(PUKAIIMOHHON ' https://m.edso0.ru/863e8efe
M3MEHYUBOCTH, IIOCTPOCHHUE
BapHAIIIOHHOTO psla U
BapUALMOHHON KPUBOI»
Hacnencrsennas n3MeHYHBOCTE.
JlaGopatopHas pabota Ne 7. bubmuoteka [IOK
29 . 0.5
«AHanu3 MyTayi y 1p0o30QHIIbI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTpEenaparax»»
bubmmoreka IIOK
30 Perteritka wenosexa https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
31 TeMe «HacaencTBeHHOCTE U
U3MEHYUBOCTH OPTaHU3MOB)
32 Cenekus Kak HayKa M IpoLece bubmorexa HOK
https://m.edsoo.ru/863e9214
33 MeToObI U TOCTH)XKEHUS but6mmoreka [IOK

CCIICKIIMH paCTeHI/If/i H ) KUBOTHBIX

https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34

buoTexnonorus kak orpacib
MIPOU3BOJICTBA

bubnunorexa LIOK
https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubsie IIpakTuueckue A — o0pasoBare/ibHbIC
padoTbI padoThbI pecypcbl

1 OBOJIIOLUS U METOILI €6 1 bub6nmmoreka [IOK
U3YUYCHUS https://m.edsoo.ru/863ea20e

5 Uctopust pazButus 1 bubnnorexa [JOK
[IPEACTaBICHHI 00 3BOIOLHN https://m.eds00.ru/863e9570

3 MuUKpO3BOITIOIHUS 1 bubmorexa HOK

https://m.edso0.ru/863e9cle

[Tomymsimus Kak seMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 HI;6op];T0pHI;ﬂ pabora JI\;Q 1 1 0.5 bubmmorexa LOK

https://m.edso0.ru/863e99c6

«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMY KPUTEPHIO»

5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edsoo.ru/863e9da4

5 EctectBenHblIi1 0TOOp U €ro 1 bubmmnoreka HOK
¢bopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3oBaHMeE.

7 JlaGopatopHnas pabota Ne 2 1 0.5 bubamoreta LIOK

«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOIO
Xapakrepa»

https://m.edso0.ru/863e9fde



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

Hanpasnenus u nytu

bubnunorexa LIOK

8 MaKpPOIBOJIOIHH https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIIONNN
10 Uctopus xxu3nu Ha 3emiie U
METO/]IbI €€ U3YUCHUS
1 I'unoTe3bl NpoOUCX0KACHUS Bu6mumoteka [JOK
’KU3HU Ha 3emie https://m.eds00.ru/863ea5a6
Pazutue xu3Hu Ha 3emMJie 1o bubnuoreka [IOK
12
3paM | MepHoaaM https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIHLHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 1 05 bubnnoreka [JOK
«M3yueHne UCKOMAaeMbIX https://m.edso0.ru/863ea8bc
OCTaTKOB PacTEHUH U )KMBOTHBIX
B KOJUIEKIIMSIX»
14 CoBpeMeHHas cucrema bubnmnorexa [JOK
OpPraHMYecKOro MHupa https://m.edso0.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKA bubmuorexa [IOK
(anTpoOmIOreHe3) https://m.edso0.ru/863eac2c
16 JiBmoxymiue cuibl (pakTopsl) bubmuoreka [JOK
aHTpPOTIOTreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTAIMH YBOJIOLUH
YeJI0BeKa
18 YenoBeueckue pacel U bubmuoreka [JOK
MPUPOJIHBIC AN TAINHU YeJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHelit ypok. O600IIEHHE 10
19 TeMe «Bo3HUKHOBEHHE U

Pa3BUTHC ) XU3HU Ha 3emie»



https://m.edsoo.ru/863e9c1e
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

20

DKOJIOrus KaKk HayKa

21

22

Cpensl oOuTanus u
9KOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTophbI.
JlaGopaTopHas padota Ne 3.
«Mopdodomnoruaeckue
0COOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa)»

0.5

bu6numoreka [IOK
https://m.edsoo.ru/863eafec

bubnuoreka [{OK
https://m.edso0.ru/863eb10e

23

24

25

buotnueckue hakTopsl

OKOJIOTUYECKHUE XapAKTEPUCTUKU
nonyssauuu. [Ipaktruueckas
pabota Ne 2 «[Toacuér
MJIOTHOCTHU MOMYJSUUNA Pa3HbIX
BHJIOB PACTCHUI»

Coo0bmiecTBa OpraHu3MOB —
OHOIIeHO3

0.5

bubmuoreka [IOK
https://m.edso0.ru/863eb348

bubnmorexa LIOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTHMYECKUE CUCTEMBI
(3KOCHCTEMBI)

but6mmorekxa [IOK
https://m.edsoo.ru/863eb46a

27

28

OCHOBHBIE TOKA3aTEHN
JKOCUCTEMBI. DKOJIOTUYECKIE

nupaMuibl. CBONCTBA SKOCHUCTEM.

Cykueccus

IIpupoHBIE 3KOCUCTEMBI

but6mmorekxa [IOK
https://m.edsoo.ru/863eb5fa

29

AHTpOl'IOFeHHBIe 9KOCHCTEMbI



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

30 buocdepa — rmobanpHas 1 Bu6muoteka [JOK
HKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsr https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHblitl ypok. O60611eHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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