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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY JUISI OIPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUiIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyuYeHUsi U TPEOOBAHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
O0IMMX LEeISIX M MPUHIHUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OUOJIOrHH,
e€ 3HaYeHHWU B IIO3HAHMU >KUBOH IMpPUPOJBI M O0ECHEYEeHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSIM, OIPEACTICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOOydaroIuxcs cpeacTBamMu ydeOHoro mnpeamera «buomorus»,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelesieHue I10
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YUYCHHs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeIbLHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00Yy4aroLIIXCS.

B mporpamme 1O OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MTPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOHN AeATeIbHOCTH/y4yeOHBIX AeHCcTBUI 00yyaromuxcs 1o
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojaps dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJICTaBICHUA O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOLIEHHUEM K OKpY)Karoulei
npupoaHoii cpene. IloaTomy Hapsigy ¢ w3ydeHHEeM OOMIEOMOJIOTHYECKUX TEOpHUH, a TaKkKe
3HAHUH O CTPOCHMUHU KHUBBIX CUCTEM PA3HOT'O paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMW  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMAaHHMSA K NPUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHS YCIOBUH Ui pEeIIeHUs
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeAroiaraer
dopmHpoBaHHe y O00yYaroIMXCs CHOCOOHOCTH AAANTHUPOBATbCd K M3MEHEHMSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHOe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacupsieT 1 00001aeT 3HaHUS O )KUBOH MpUpoe, €€ OTIIMIUTEIbHBIX TPHU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHU, CO3MaET YCIOBHS IS TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopMupoBaHus (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro obdpasa
KHU3HH, YKOJIOTUYECKOT0 MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOH MPHUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIs pEIIeHUs BOCHUTATENIbHBIX U
Pa3BUBAIOIINX 33/1a4 CpeaHero odmiero oOpa3oBaHus, cormanu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX U WH(QOPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYIBTYPBHI, CIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0JI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcoCTaBUIM OCHOBY Ul OMNpENETIeHHs] IMOAXOJI0B K OTOOpy u
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOUIUECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU aesTeibHOCTH. Oco00€e MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHus, KOTOphle CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro MaTrepwaja B MporpaMMe I0 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBLHBIX OCOOEHHOCTSAX
JKUBOM TPUPOJIIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIOLHMU. B COOTBETCTBUM C ATHUM B
CTPYKType y4deOHOro mnpeamera «bHOIOTHS» BBIIEIEHBI CICAYIOIMNE COACPKATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenus yuebHoro mnpeamera «buosorusi» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
o0ecreunBaeTCs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3ax, MpaBUiaX, CIyKallMX OCHOBOH Il (OPMHUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTO00pPa3MU M OCOOCHHOCTSIX KHBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHu3alluH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

dbopMupoBaHrue y OOYYarOIIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYATbHBIX U TBOPUECKHUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH;

CTaHOBNIEHHE Yy OOydJarommxcsi oOmiel KynpTyphl, (QYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OIEHUBATh SBICHHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHHe y OOYYArONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTFOACHUS STUYECKUX HOPM TPH TIPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJbTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJICICTBUI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIbHBIM YUEOHBIM TIPEJAMETOM, BXOMSAIIMM B COCTaB MPEIMETHOH 0OO0JacTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YpOBHE CpeIHEro o0Imero oopa3oBaHUsi OTBOIAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKON U mpaBoMm. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OHOJ0rHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOABI (HAOIOIEHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KIJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

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

Tabmuie! u cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[Tpaktnueckass pabora Ne 1. «lcnonb3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALUOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHA), OMOC(HEPHBIA.

JdemoHcTpaumnu:

Tabmuipl u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyibl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJ1a 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BemecTB B KieTke. [loaaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6eTKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa 0eKkoB. buonornyeckue GyHKIMM OEITKOB.

®epMeHTHl — Ouonornyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Otmianuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapubl (TITFOKO3a, pud03a 1 1e30KCHpu003a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJHCaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToio3a). buomorndyeckue QyHKINUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Qynkiuu nunuaoB. CpaBHEHHE YIJIE€BOJOB, OCIKOB U JUIMHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbpl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenune u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Teopus — npumep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUECHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OO1ie Mpu3HaKM KIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CHCTeMa CHHTEe3a Oelka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJICTOYHAs CTCHKA, TIMKOKAIWKC, WX (YHKITUH.
[InasmaTtnueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/Ibl KJIETKH: MHUTOXOHJPHUH, IIacTUibl. [IpoucxoxaeHne MHUTOXOHIAPUM U TUIACTHU.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN LIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o00J0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmunel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHrne 3yKapuoTUUeCKOM
KJeTkn», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE si/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlabopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHH, YXUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneAiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS  (IJIACTUYECKUM OOMeH) U
TUCCUMUIIALINS (PHEPreTUUeCKuii 00MEeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BEIIECTB U MIPEBPAIICHIHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (¢oTocuHTe3a. Peakiuu QorocuHTEe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUESHUE POTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (OTOCHHTE3 U CIIOCOOBI TMOBBITIICHUS €T0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAUCHHWE XEMOCHHTE3a /I KU3HH Ha
3emie.

OHnepreruyecknii oOMeH B KJeTke. PacimieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTarbl YHEpreTuyeckoro oomena. [ nukonus. bpoxxenue u
ero Buabl. Kucmopoanoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernyeckas unpopmamms u JHK. Peanmzanus
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOWCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoedumuTa yenoBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPHUNIMS, peBEpTa’a W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbl  mutaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xnopormnact», «Porocunre3», «Crpoenune IHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PazMHoOKeHH e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIA MK KieTkd. MHTepdaza m mmto3. Ilpomeccsr,
nporekaromue B uHTepdasze. Permmmkanus — peakuust marpuuHoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOKEHHSI U MHIUBUAYATHHOTO Pa3BUTHS
OpraHU3MOB.

Henenune wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpoOUCXONAIMe Ha pPa3HBIX
CTaAUsAX MUTO3a. BUOIOrMuecKkuii CMbICII MUTO3A.

[Tporpammupyemasi ruGesb KIETKH — aromnTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHHUSI: JICJICHHE HAJBOE, TTOYKOBAHUE OJHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. IIpoueccel, mpoucxomsdmue Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MeH03a.

["ameTorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30u,
AllleKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
crnepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHWE, TacCTPYIISIus,



opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHHE CEMEHHU, CTaAUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBbI pa3MHOKEHHUSI OPraHU3MOBY, «JIBOWHOE OIJIOOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JlemeHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBIN UK,
«Permukanus THK», «Mutosy», «Meios3», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONUTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sineknerka miekonutaromero», «KapuokuHe3 B KIETKax KOpelKa JyKa», MarHUTHas
Mo ieb-anrukanus «Jlenenne knetkny, monens JJHK, Momens Metadaznoit XpoMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PAadOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.

JlaGopatopnast pabora Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeruku. Mcropuss pasButus reHeTuku. Ponb nuroigorud u
HMOPHUOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUII0JIOTUYECKUM, LUTOr€HETUUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIONb3yeMas B
CXeMax CKpellrBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHaenem.
MonoruOpuaHoe CKpelrBaHe. 3aKOH eTMHO-00pa3us ruOpuI0B MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBAHMsI. 3aKOH pAcCIIEIUIEHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHyecKUe OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOLIEE CKpPELUBAHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPE/IETICHUs TEHOTHUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHMI0 TeHOB. HapyllieHue cluemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N3MEHUYMBOCTHU: HEHACIIEACTBEHHAsI U HAaceACTBeHHas. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePHUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u moOJNIOBOM mpolecc — OCHOBA KOMOMHATUBHONW W3MEHYMBOCTU. MyTalMOHHAs
u3MeHunBOCTh. Kiaccu¢ukanuss MyTaluid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa M



MPUYHHBI MyTaluid. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornYeckuii, OJIM3HELUOBbIM, IUTOrCHETUYECKUN, OHMOXMMHYECKHUM, MOJIEKYISpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpE/EICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBennsle 3abosieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C HACIEACTBEHHOM MPeapacloyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue W TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMLIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHU YEeTIOBEKa.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. . BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUMTOT€HETUYECKass OCHOBa», <«3aKOH YHUCTOTBHI TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTorormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX IT'€HOBY, «[ €eHeTHnYecKue KapThl pACTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka © SKMBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukannoHHas
u3MeHYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPAacKu Teia), repbapuil
«I"opox mOCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yyeHue pe3ynbTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne mMoauduKkanMOHHON U3MEHUYMBOCTH, TOCTPOCHUE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTauuid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocraBieHUe U aHaIU3 POAOCIOBHBIX YEIOBEKa».

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHHUE CeNeKIUU U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax NPOMCXOXKJIEHUS M MHOrooOpasusi KyIbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIHMU. MacCOBbI U MHAWBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui 1 >kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoICTBEHHOE CKpeIlMBaHNe — MHOPUIMHT.
Uucrtas nwHusa. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIEeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE IOJIMIIIONIOB. J[OCTHIKEHHUS CENEeKLUU DPACTEHUH,
’KUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. OKOJOTMYecKue M dTudeckue npodiaemsl. MO —
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmunpel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUEe U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUSI CEJIEKIMU PACTeHHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosrronMOHHAsA OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecCTO B OMoJoruu. BiusHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa dBOMIOIMHU. [laneoHToNOTHYECKHE: TIOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIMCH, Iepexoanbie GpopmMbl. buoreorpadudeckne: cxoICcTBO
U paznnume GayH 1 Qpiop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyusl 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Teopuss Y. [apBuna. [lpeanochuiky BO3HMKHOBEHHUS JapBUHH3MA.
JIBuokyiye CHiIbl ABOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHAas W3MEHYMBOCTh, OOpb0a 3a CyIlIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

MukposBontonus. [lonynsauus kak eIMHULIAa BU1a U SBOJIFOLUH.

JBuxymie cuibl (akTopbl) 3BOJIOLUUK BUJIOB B Mpupoje. MyTalMOHHBIN Tpolecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiivoHHBIE BOJMHBI U JApedd reHoB. M3omauusa u
MUTpALIHS.

EcrectBennblii oTO0Op — Hampapistomuid ¢aktop 3Bomonnud. PopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTar sBostonuu. [IpuMeps! npucnocodaeHui
y OpraHu3MoB. ApoMop(h03bl U UIN0-3AATI TALUH.

Bun wu BupmooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.



MakxkposBomonus. PopMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaensHas. HeoGpaTuMocTh 3BOMIONHNY.

[Ipoucxoxnenue oT HEeCIEeUHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paIdaiysl.
JdemoHcTpaumMu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHm4eckoro wmupa Ha 3emie», «3apojbliln
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObI 3a CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOrooOpasue copToB pacteHuii»y, «MHOroodpasue mopoj
YKUBOTHBIX, «[lonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopd 036D,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBuwxynme cuibsl 3Bomoonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsunayn, «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAaCKH, HA0Op IUIOA0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielib «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs Moeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUHBIX).

buoreorpapuueckass kapra Mupa, KOJUeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PACTEHMI», MOJeb anmumkanusa «llepekpéct XxpoMocom», BIIaXKHBIE Npenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JnATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKUE PadOThI:

Jlaboparophnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHM3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

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

JlonayuyHble IIpEACTABICHUS O 3apOKACHUU XKU3HU. HaydHble TMIIOTE3BI BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHchepMus. XUMHUecKas 3BOJIOLUSA. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ mepHOIbl: KEeMOPHUHCKHMA, OpPIOBUKCKUM,
CUJIypUNCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o301ickas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KailiHo30iiCcKas 3pa U €€ Meprobl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTUKa KIMMara M TIeOJIOTMYECKUX MponeccoB. OCHOBHBIE 3Tallbl HBOJIIOLUN
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHui U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyIIbl OPTaHU3MOB.

OBOJIIOIIMSL  4YENOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe TIpeAcTaBIeHH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeToibl M3yueHus: aHTpororene3a. CXoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Hewkymme cunbl  (pakTopel) aHTpomoreHe3a. HacnmencTBeHHas HW3MEHUMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUH Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEJbIi,
UYenoexk mnpsmoxondmuii, YenoBek HeanaepTaibckui, YemoBek pasyMublid. Haxonku
HCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpOIeoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajoujHas  (9KBaTOpUaAbHAsg), MOHTOJOUJHAs  (a3MaTCKO-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTtBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Musnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHOBeHNEe COHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
mupa», «PacturenpbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEpT CTPOCHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAlCOHTOJOTHYECKUX HAXOJIIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepebie
COBpPEMEHHBIC JII0IN», «UeloBeuecKre pacoiy.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue uenoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WM W300paKeHHUs] KaMEHHBIX OpyIuil
MEPBOOBITHOTO YeOBeKa (KaMHHU-YOIIIEPhl, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TaduIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTuueckast padota Ne 1. «/3ydyeHre MCKOMAEMBIX OCTATKOB PAaCTEHUI M KUBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHMM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs, IMOYBEHHas,
BHYTPHUOPraHU3MEHHAs!.

Oxonorundeckue (akropsl. Kimaccudukamus skomoruyeckux (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTeHHbIE. J[eCTBUE IKOIOTHYECKUX (PaKTOPOB HA OPTAHU3MBI.

AlOuotnueckue  (QaxkTOphel:  CBET, TEMIEparypa, BIAKHOCTb. DoTomepruoan3M.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHYECKUX PakTOpoB. bronornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHUA,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMeEHcalu3M, HeHTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEepPUCTHUKUA monynsanud. OCHOBHBIE TMOKAa3aTelu IOMYJISIHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIIEHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumMu:

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupoaubie 30Hb 3eMuny, «Cpeapl 0OOUTaHUS OPTraHU3MOB),
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pPOCTa YHUCIECHHOCTH MOMYJISALUU
uHy30pun-Tyhenbkn», «llumessie memnmy.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PAaCTCHUI U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIUA PA3HBIX BUOB PACTCHUI.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHos3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okomnoruyeckne cucreMbl (kocuctemsbl). [lonstue 00 3KkocucTeMe U OUOreolEHO3E.
OYHKIHOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJYLEHThI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPET YISy, pazputue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonorndyeckoe u
XO03SUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH OuOCchepbl Kak INI0OATBHON 3KOCHCTEMBI.
JlnHamugeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI AJIEMEHTOB (YIyiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOJIEMBI.

CocymecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHne 6Mopa3HOOOpa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBa PALlMOHATIBHOIO YIPABICHUs NPUPOIAHBIMU PECypcaMH U MX
ucnosb3oBaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

TabGmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yenoBekxy,
«IJKOocHCTeMa MIMPOKOJINCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOIO Jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHCTBUS HA MPUPOIYY,
«BaxkHeiime MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
coctasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3P pexT», «DakTopb
PaIMOaKTUBHOTO 3arps3HeHusT Onochepnn», «O0mas cTtpyktypa ouochepsi», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBEIN dkpaH O6uochepr», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIeJTb-aNIITHKALHS «Tunuunsle OMOIICHO3bD», repbapmii
«PacturenbHble  coobmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHs OXpaHIEMbIX BUI0OB PACTCHUHN U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOI'MH
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buonorusy BbIJCIICHbI
CIICYIOINE COCTABIAIOIINAE: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUH JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAaMH, TPUCYHIUMH  CHUCTEME
OMOJIOTUYECKOr0 00pa30BaHUs, HaJM4Me SKOJIOTHYECKOro IPABOCO3HAHMS, CIIOCOOHOCTU
CTaBUTHb LCJIN U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pe3yiabTaTbl OCBOCHUSA IMPEAMCTA «bnomorus» JOCTUTAaKOTCA B CAUHCTBC
yueOHOM M BOCIUTATENbHON JIEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011eCTBE MpPaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA U CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ mo3nuuun JIMYHOCTH, MMATPpUOTU3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHUIO, B3aUMHOIO
YBaXEHUS, OEpPEeKHOTr0  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHoCTHEBIE PE3YyIbTAaTbl OCBOCHUSA y‘IC6HOFO npeamera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HAIpPaBIEHUN BOCIUTATENBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOYYaIOIIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp'—IGCKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX M II03HABAaTCJIbHBIX 3a/1a4, BBIITOJIHEHNN OMOIOrNYECKUX OKCIICPUMCEHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/ISIX HGO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,Z[eI\/IICTBI/IH J'IIO)ICfI C pasHbIMHA Y6G)KJIGHI/I$IMI/I, KYJIbTYPHBIMU LEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXICHUN CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICGHUE W pPa3BUTHE
OHMOJIOTUM, TOHUMAaHK 3HAYEeHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCThH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOT0 HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE AMOIIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) d¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUSL  KYJAbTYPbl 30pPOBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYH s :

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIBIXA,
perynsipHasi (u3nMYecKas aKTUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX TPUBBIUEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH U CAMOCTOSTENHHO  BBIONHATH  TaKYIO
JIeATEIbHOCTb;



UHTEpeC K Pa3IU4HbIM cepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KIU3HEHHBIE TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BaHUIO HA MPOTSHKEHUU BCEU
KHU3HH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPO/E KaK UCTOUYHUKY KH3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTH HCIIOJIB30BaTh MPHOOpPETaeMble TIPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pELIEHUH MpoOsieM, CBA3aHHBIX C PalMOHAJIBHBIM IMPHUPOIONOJb30BaHUEM (COOIIOCHHE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE [EHCTBUH, NMPUHOCALIMX BPEI OKpYKAIOMIEH MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JecTBUI M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKON  HANpaBlIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLMAIBHON NpPaKTUKE, T'OTOBHOCTHM K Y4YacTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOI'O Ha JHaJore KyJbTyp,
CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3HIKOBOW M YUTATEIBCKOW KYJIbTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMH Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpEe KaK O eIWHCTBE TNPUPOABI, YelIOBeKa W OOIIecTBAa, B TIO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOM IMBHIM3AIMU: OOEeCTIeUeHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMILIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TIOUCKA MYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueH s epexoia K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATHHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B MOJYYEHUN OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIIMOHAIHHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHuu OUOJIOTHH;

IOHUMaHHE CYIIHOCTH METOJOB MO3HAHHUS, MCIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJIb30BaTh MOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUHN
OKpPYKAaIOMIeT0 MHpa M TPOHCXOIIMINX B HEM W3MEHEHHWH, YMEHHWE JellaTh OOOCHOBAHHBIC
3aKIIIOYCHHST HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOMIMXCS MaHHBIX C IIETbI0 ITOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTHYECKHUE 3HAHUS JUISl peIleHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUsX;



OCO3HAHME IICHHOCTH HAayYHOW AEATEIBHOCTH, TOTOBHOCTh OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATENHCKYIO ACSITEILHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHHH 1O OHOJOTMM B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI y4eOHOro mpeamera «bHoOiOrus» BKIIOYAIOT:
3HaYuMble 1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXIUCIUIUIMHAPHBIC
(MeXTmpeMeTHbIE) 00LIeHayYHbIEC TIOHATHS, OTPAXKAIOLINE HEIOCTHOCTh HAYYHOH KapTUHBI MUpPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTeMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCle[oBaHUe, HAOIIOJeHNE, W3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpCAJbHBIC
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYaroIlIuXcs,
CIIOCOOHOCTh oOyuaromuxcst UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHbIE ydeOHbIe ACHCTBHS B IO3HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro oOuero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbI€E JJOrHUEeCKHE AeHCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUH 3HAHUM NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHUs, KiIacCUPHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICI OHOJIOTHYECKHX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh CBS3M C APYTUMU NOHSITUSIMHU);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIMOJIb30BaTh OMOJIOTMUECKUE MOHATUS s OOBSCHEHHS (AKTOB U SIBIEHUH >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKICHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUMM pPa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEINISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE AeliCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEOBATENBCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUU, TPEoOpPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIaJETh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
MOHATUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON NEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BbIABUIAThH
TUNoTe3y €€ pelleHusl, HaxOIUTh AapryMEHThl IJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJE€ PpELICHHS 3a7aud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMWSA B TIO3HABATEIBHYID M  MPAKTHYECKYl0  001acTu
KU3ZHEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BbIIBUTaTh HOBBIE HJEH, IpEAJaratb OpUTHMHAJIbHBIE MOJAXOAbI U pELIEHMs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYyCKAIOLINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHUKAX HMH(MOpManuu (TEKCTE y4yeOHOro mocoows,
HAyYHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaThb HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dopMynUpoBaTh 3ampochl M TNPUMEHATh pPa3IMUHbIE METOAbI NpPH IOHCKE U OTOOope
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

IpUOOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHMSI PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMYy TPEACTABICHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIH30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKHe, PU3NYECKUe W MaTeMaTH4eCKHe 3HaKW U CHMBOJBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBHIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OB/1ajeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMH:

1) o01enue:

OCYIIECTBIISATh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAaiore
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXKIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBHITIOJHEHHs TMIpeajaraeMoil 3ajgadd, YYHUTHIBATh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(QIUKTHI 1
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHHUMATh HAMEPEHUs
JpYTux JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHSI C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAas IeATeJIbHOCTh:

IOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
peleHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHO 3a1aun;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBHUH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0r0 UlI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
NecTBUs MO €€ JOCTM)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacrpelnenirTh poiau C Y4ETOM
MHEHHUH y4aCTHUKOB, 00CYK1aTh Pe3yJIbTaThl COBMECTHOI paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOI'0 y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejJlaraTb HOBBIE IMPOEKTHI, OLIEHWBATh WJEHM C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3anmsi:

UCTIONIb30BaTh OMOJIOTMYECKUE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEHICHUS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIeJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM PYIUIIMH B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIeKCUU
JUISL OLICHKU CUTYalH, BIOOpAa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s1 M APYTUX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

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

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYTroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buosorus» HayyHble 3HaHMS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
JEeSITEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX J>KU3HEHHBIX CHUTYallMsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUdeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa [T PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJepKaHHe OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KHU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  IpeBpallleHue DSHEpPruu), TIoMeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMUYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorunm), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenensats rpaHuLbl UX IPUMEHUMOCTH K dKUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOrO
DKCIIEPUMEHTA, BBIJIBHJKCHHE THIIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPUM U 3aKOHOB, YMEHUE JI€]IaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U HYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHa BEIIECTB U
MpeBpalleHys] YHEPruu B KIETKE, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTHYeckoro oOMeHa,
XE€MOCHHTE3a, MHUTO3a, MEW03a, OILIOAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBULYAIBHOIO Pa3BUTHUS
opraHusma (OHTOT€He3);

YMEHHE MPUMEHSAThH MOJTy4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PEIIEeHUI B MOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpelne, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Uil pallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE peIllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIllIMBaHUE, CIEIUIEHHOE HAcle0BaHUEe, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOAATh MpaBHia MpPU
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBAThb W HHTEPIPETUPOBATH HH(POpPMALHMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro HMHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHME PaCKPBIBATH CO/IEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHSATHM: BUJI, TOMYJISLINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIBI ((AKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOpbl, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHKs, SKOJIOrHYecKas mupamuia, buoreorneHos, ouocdepa;

YMEHME Hu3araTb Owuonoruueckue Tteopuu (3BomouuoHHass Tteopuss Y. JlapsuHna,
CHHTETUYECKAsi TEOPHS SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsbiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uochepe B. U. BepHasickoro), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOIIOJAEHHE U ONMHCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M MPOBEJEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YNIbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OHMOr€OXMMUYECKHX IIMKIIOB B
ouocdepe;

YMEHHE MPUMEHSAThH MOJY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEHUI B TOBCETHEBHOM KU3HHU C IENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/J0pOBbS OKPYXKAIOIUX JIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaolleil NpUpoIHOH cpene, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOIOIONIL30BAHYS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHE 3aJadM, COCTABIATh CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMaX (IeTIH IIUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YeCKue paboThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OILICHMBATH W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOrO
COZICPKaHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHMS W3 PA3IMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOWICHMS, 0000mas
Ouonormyeckyro HMH(GOpPMALUI0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpoBbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
: broorit kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmroreia LIOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 brbmmorexa [OK
https://m.edsoo.ru/7f41¢292
4 KuznenestenbHOCTh KIETKU 6 brbmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 | bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE 1 UBMEHUNBOCTD 2 15 bubmmoteka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 PesepsHOE Bpems 1 bubmmorexa [OK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne ni/m Konrpoabnsie IIpakruuyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 DBOIOIIMOHHAST OMOJIOTHS 9 1 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 Bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4yacoB JJleKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema Ypoka KO]—[TpOJ]])H[,[e HpaKaneCKne 06pa30BaTe.}'IbHLIe
Beero padoThI padoThI pecypcbl
bubmuoreka [JOK
1 buosnorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
) [IpakTrueckast padora Ne 1 1 0.5 bubmmorexa [IOK
«cnonb30BaHue Pa3IMYHBIX METOIOB MIPU https://m.edsoo.ru/863e6122
U3Y4YEeHUU OMOJIOTHYECKUX O0BEKTOBY
3 buonornyeckue CUCTEMBI, IPOLIECCH] U UX | bubmmorexa [IOK
U3y4eHue https://m.edsoo.ru/863e6564
4 XHUMHUYECKHM cocTaB KJIETKU. Boma u 1 bu6nmoreka [JOK
MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674¢e
5 benku. Coctas u crpoeHue 0eKoB 1 bubmorexa HOK
https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas padora Ne 1
6 «M3yueHne KaTaIMTHYECKON aKTUBHOCTH 1 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTaiasbl)»
bu6mmorexa [IOK
/ YrueBozeL. JAmms : https://m.eds00.ru/863¢6870
bub6nmnoreka [JOK
8 Hyxennossie kueiors. AT® ! https://m.edsoo.ru/863e6d5c




I/ICTOpI/IH 1 METOAbI U3YYCHHS KIICTKH.

bu6mmoreka [JOK

? Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas KuBasg cucTeMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2v «M3yuenne BuGmiorexa LIOK
11 l‘f;i ZZ‘;“I: gfﬁff;fﬁifﬁﬁgﬁﬁﬁHa 0.5 https://m.edsoo.ru/863e6ff0
FOTOBBIX MUKPONpEAPATAX H HX https://m.edsoo.ru/863e716¢
OTIMCAHUEC»
bubmmoreka [JOK
12 OOMeH BelecTB WM METab0Iu3M https://m.c dscI;E).ru 1863¢766¢
13 ®oTocuHTE3. XEMOCHUHTE3 bubmorexa OK
https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii o0OMeH bubmorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBbIN UK KIeTKU. [{enenue
0
5| ammomme oo s s oo 05~ bubmorealOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MatpuaHOTO bu6mmorexa [IOK
CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmorexa OK
https://m.edsoo.ru/863e796e
bubmuoreka [JOK
18 Hexknerounsie hopmbl 5KM3HU — BUPYCHI hitps-//m.c dS(I)_E).ru 1363e7540
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB Brbmiorexa LIOK

https://m.edso0o0.ru/863e81b6




https://m.edsoo.ru/863e83 1e
bubmuoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

OmnonorBopenue. JlabopaTopHast pabora Ne bubnmoreka [JOK

21 0.5
4 «I3y4yeHue CTpOeHUs MOJOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
FOTOBBIX MUKpOIpEIapaTax»

22 HNunuBuayansHOE pa3BUTHE OPraHU3MOB Bubmorexa HOK

https://m.edsoo.ru/863e8436

73 I'eneTrka — Hayka O HaCJIEACTBEHHOCTH U bu6mmoreka [JOK
W3MEHYHUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEAOBAHUS bubmmoreka [JOK
PU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878
JurnOpuHoe CKpemmuBaHue. 3aKoH bu6mmoreka [JOK

25
HE3aBUCHMOT'0 HaclleI0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe Hacae10BaHUE MPU3HAKOB.

JlaGopaTtopnas padora Ne 5 «3yuenue
26 pe3yJ111TaTlf)B M(f)HOFI/I6pI/II[HOF0 Zq 0.5 bubmorexa HOK
https://m.edsoo.1ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKpOIIpErapaTax»

27 I'enerrka nona. HacnegoBanue npu3HaKkoB, bu6nmoreka [JOK
CHEIUIEHHBIX C IMOJIOM https://m.edsoo.1ru/863e8c60
N3menuuBocts. HenacnencrBenHas
W3MEHYHBOCTh. JIJabopaTopHast pabota Ne 6.

)3 Nzyuenne MmoaudukamoHHON 0.5 bubmuoreka [JOK

U3MEHYUBOCTH, IIOCTPOCHUE
BApUALMOHHOTO Ps/1a U BAPUALIMOHHOMN
KpHUBOW»

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




HaCJ'IC,I[CTBeHHaH N3MCEHYHUBOCTbD.

JlaboparopHas pabota Ne 7. «Ananu3 bubnmoreka [JOK
29 . 1 0.5
MyTaluii y Jpo30(HiIsl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»
bu6mmoreka [JOK
30 Fenetika vieoBexa ! https://m edsoo.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacnencTBeHHOCTE M UBMEHUYUBOCTD 1
OpPTaHU3MOBY
bubmuoreka [JOK
32 (CeMexit KaK Hayka i poiece : https://m edsoo.ru/863¢9214
13 MeTozbl ¥ JOCTHXKECHHSI CEJIEKITMU PACTCHUM | bubmuoreka [JOK
1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHosorus kak oTpacib NpOU3BOACTBA 1 bubmorexa LIOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne i/ Tema YpoKka KOHTpOJ]])H[,[e HpaKTI/]quKl/]e OﬁpaSOBaTe.}IbHLIe
Beero padoThI padoThI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUSI 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS IpEICTaBICHUN 00 1 bubmmorexa [IOK
ABOJIIOIAN https://m.edsoo.ru/863e9570
3 MuUKpO3BOTIOLMS 1 bubmmorexa [TOK
https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak dIeMEeHTapHAas eIUHUIA
4 BUa 1 3BoroIMHK. JlaboparopHas pabora | 0.5 bubmmorexa [IOK
Ne 1 «CpaBHeHuUE BUIOB 11O https://m.edso00.ru/863e99¢c6
MOP(}OTOrHIecKOMY KPUTEPHIO»
5 JIBrokymiye cuibl (3JeMeHTapHbIe (PakTophbl) 1 bubmmorexa [IOK
ABOJTIOIAN https://m.edsoo.ru/863e9dasd
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 Bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bup0oOpa3oBanue. JlabopatopHas pabora 1 0.5 bub6nuorexa [IOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCHTEIIbHOTO
XapaxkTepa
8 Hampanenust u myTd MaKpOdIBOIIOIUH 1 bubmiorexa OK
https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN 1
10 Ucropus xu3Hu Ha 3emiie U METOAbI €€ 1




U3Y4YCHUS

1 I'unoTe3bl NPOUCXOKACHUS )KU3HU Ha bubmumorexa [IOK
3emuiie https://m.edsoo.ru/863ea5ab
Pa3BuTHe xu3HM Ha 3eMIie 110 3paM U bubmmorexa [IOK
12
nepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
ACTUTEJILHOTO U KUBOTHOTO MHpA.
13 IlzlpaKTI/I‘-IeCKaH pabota Ne | <<I/I3yI:IeHI/I€ 0.5 bubamorexa IOK
: https://m.edsoo.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKITHSIX)
CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnunoreka [JOK
14
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) Bubmmorera LIOK
https://m.edsoo.ru/863eac2c
16 JBwxyme cuibl ((haKTophI) bubmmorexa [IOK
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJMH YBOJIOLUH YeTIOBEKa
13 YenoBeueckue packl ¥ MPUPOIHBIE bubnnorexa [JOK
aJlanTanyy 4eJoBeKa https://m.edsoo.ru/863eaea2
PezepBHblil ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA
3emiie»
20 DKOJ0Trus Kak HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuorexa [JOK
(hakTophI https://m.edsoo.ru/863eafec
Aobunornueckue paxktopsl. JlaboparopHas
2 pabota Ne 3. «Mopdomornyeckue 0.5 bubnuotexa [JOK

0COOEHHOCTH PAaCTeHHH U3 pa3HbIX MECT
oburtanusy. Jlaboparopuas padora Ne 4.

https://m.edsoo.ru/863eb10e




«BrnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeycay

bubnunoreka [JOK
= BHoTIeCKIE paKTOpE! ! https://m.edS(I)_E).ru/863eb348
DKOJIOTUYECKHUE XapaKTEPUCTUKU
24 nonyssiun. [Tpaktuyeckas padora Ne 2 1 0.5
«[ToacuéT MIOTHOCTH MOMYSAIUN pa3HBIX
BUJIOB PACTCHHID»
bubmmorexa [IOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 https-//m.c dscI;E).ru 1363cbd6a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubmorexa LIOK
https://m.edsoo.ru/863eb46a
51| Snonoraseesas mupasonme, Cactora 1 Bumorer LLOK
skocHcTen. CyKiiecors https://m.edsoo.ru/863eb5fa
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucTeMa | bubnnorexa [JOK
3emin https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnmnoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16
32 YenoeuecTBo B 6rochepe 3emnn 1
13 CocymiecTBoBaHUE TPUPOIBI U | bubnuotexa [JOK
YeJl0Be4eCTBa https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HHE TEMBbI ]
«Coo011ecTBa 1 H9KOJIOTUYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5
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