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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mMporpaMmsbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY JUISL OIPEIEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIN:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPeOOBAaHUN K ypPOBHIO MOATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00
O0IMMX LEeISIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUs O crienupuke OUOJIOrHH,
e 3HaYeHHWU B IO3HAHMU >KUBOH HpPUPOJBI M OOECHEYEHMH CYIIECTBOBAHUS YEIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT npeacTaBieHue O LelsaX, 00 oliel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOydaroluxcs cpeacTBamMu ydeOHoro mnpeamera «buonorus»,
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 00yJaroLIUXCS.

B mporpamme 1O OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MTPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABAaTEIbHOMN AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yUaromuxcs Mo
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 (POPMHPOBAHMEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALMH  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKarouleu
npupoaHoii cpene. IloaToMy Hapsigy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKKe
3HAaHUH O CTPOCHMHU KHUBBIX CUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karolleld NMPUpPOIHON cpefe,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHHE BHUMAHHS K MPHUKIAJTHON HANPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUSHHS YCIOBUH Ui pEeIIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O00yYaroIUXCs CHOCOOHOCTH AAANTHUPOBATHCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpuUpoe, e€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dbopMupoBaHus (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro obdpasa
KHU3HH, 9KOJIOTUYECKOT0 MBIIIUIEHUS, IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 33/1a4 CpeaHero olmiero o0pa3oBaHus, cormanu3anuu odyqaroniuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, ICTETHMUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0JI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIsl ONpPEIENICHHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaroIIuecs MOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KU3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM cUCTEME 3HAHMUA
3aHUMAIOT d3JEMEHTBl COJIEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJEpKaHMsI y4eOHOTO Marepuajga B IporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
JKUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHM3alMd MU 3BOJIIOIMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIONINE COACPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa 1 MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTU».

Leny um3ydenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIMOHAIBLHOW OPraHU3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHONIIEHUH 0OBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4u:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiIaX, CIY>KalIMX OCHOBOHM MUIsi (OpMHUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alIln,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHue Yy OOYYarOIIMXCS TMO3HABATEIbHBIX, MHTEIUIEKTYATbHBIX W TBOPUECKUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJIAJIOB,
UJeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aINY;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIe KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIECHUBATh SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBAHUWH 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYJarONIUXCs YMEHHUW WLTIOCTPUPOBATH 3HAYCHUE OWMOIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COONIIOICHUS STUYECKUX HOPM MPHU MPOBEICHUN
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUWH B MOBCEIHEBHOW JKU3HU IUIS OI[CHKU
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 yYUEOHBIM TPEAMETOM, BXOMISAIIMM B COCTaB MPEIMETHOH OO0JacTH
«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).



COJAEP)KAHUE 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 HayuyHOU KapTUHbI MUpa. CuctemMa OMOJIOTHYECKUX HayK.

MeTop1 TO3HAHUS KUBOM MPpUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[Tpaktnueckass pabora Ne 1. «/cnonbp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3AIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonorud. OTiauyume >KUBBIX
CUCTEM OT HEOPraHWYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTHIECKUH ), OMOCHEPHBIA.

JdemoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
IPUPOJIBI».

O6opynoBanue: moaens Mosekyisl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIUM BOJBI M MHUHEPAIbHBIX BelECTB B KieTke. [lopaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0eIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHuMbIe
U 3aMEHHUMbI€ AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAs, TPETUYHAs M UYETBEPTUYHASA CTPYKTypa). XUMHYECKUE
cBoMcTBa 0enKoB. buonornyeckue GyHKIM OEITKOB.

®epMeHTHl — Ouonornyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. Otmianuus  ¢GEepMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMOJHCaxapuabl (KpaxMmal, TJIHKOTeH, [eJUToNio3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHIOB Kak
MCTOYHUKOB SHEPTUU.



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 kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYyYHOM MO3HAHUU. MeTO/1bl U3y4EHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIHMKC, WX (DYHKIUU.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkiuu. [luTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHoubl KJIETKH: MHUTOXOHJIPUH, IUIacTUibl. [lpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast nnactua. HememOpanHbie opraHOU/IbI KJIETKH: puOOCOMBI, KJIIETOUYHBIN LIEHTP, [ICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[wnarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuner u cxembl: «llepuoguyeckas Tabmua XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl ATDy», «CTtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHHE pPACTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHH, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaTIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabota Ne 2. «M3ydyeHHe CTpOEHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUSA (IJIACTUUYECKUM OOMeH) u
TUCCUMUIIALINSA (PHEpreThUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUSI BEIECTB ¥ SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00OMeHE
BEIIECTB U MIPEBPAIICHUH YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimu (GoTocuHTE3A.
OddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpenpbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €r0 MTPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIM.



XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYe€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

OHnepreruyecknii oOMeH B KJeTke. PacimieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopomHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuyHoro cuHres3a. leHernyeckas unpopmamus u JIHK. Peammzanms
reHeTH4YeCKOl mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblid cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBeKa

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHINIMS, peBepTa’a M HHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tunmbl  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xnopormiacty, «Porocunres3», «Crpoenne JHK», «Ctpoenue u
dbyHkonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u ku3HeHHbIH 1K Bupyca CIIMJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM JKU3HEHHBIA MK KieTkd. WuTepdasza m mwuro3. I[lpomeccsl,
nporekarome B uHTepdasze. Permmmkanus — peakuust marpuunoro cunrteza JIHK. Crpoenue
XpOoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnetrkn — muto3. Cramum mutosa. Ilpouecchl, mpoucxonsduiye Ha pasHbIX
CTaAusAX MUTO3a. BUOIOrnyecKkuii CMbICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHM3MoB: Oecrosioe U MoJioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEr€TATUBHOE pPa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €r0 3HAUYEHUE I
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbIC U 3HaUE€HUE MENO03a.

["ameTorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTO30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHUOHAIBHOTO PAa3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJECHUE, TacCTPYIISIus,



opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHATBHOI'O PA3BUTHS: MPSIMOE,
HenpsAMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

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

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMBI pa3MHOKEHHS OPTaHU3MOBY, «/[BOIHOE OMIIOOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JlemeHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBIN UK,
«Penmmukanus IHK», «Mwuto3», «Meinosy», «IIpsamoe u Henpsmoe pasBuTHE», «l'ameToreHes y
MJIEKONIUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sineknerka miekonutaromero», «KapuokuHe3 B KIETKax KOpelKa JyKa», MarHUTHas
Mo ieb-anruKanus «/lenenne knetkny», monens JJHK, Moxens metadazHoil XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PAadOThI:

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

JlaGopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHeTuku. Ponb nuronorud u
AMOPHUOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TEeHETHKH (THOPUIONOTMYECKH, LHUTOTCHETUYECKUH, MOJEKYIISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIONb3yeMas B
CXeMax CKpeluBaHUuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHnaenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us TMOPHUIOB MepBOro MmokoiaeHus. [Ipasuino
JOMMHHMPOBaHMs. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKpEIIMBaHMS. AHAIU3UPYIOLIEe CKpEIIMBAHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETIeHUs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno cLeIUIEHHOMY
HacJeI0BaHNIO T'eHOB. HapylieHue clerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEPA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHUecKre KapThl.

I'enernka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
TOJIOM.

N3meHunBOCTh. BHibl N”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleAcTBeHHast. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonssiil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnenctBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u mOJIOBOM mpolecc — OCHOBA KOMOMHATMBHOMW W3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Knaccu¢ukaiuss Myralnuii: TeHHble, XpOMOCOMHBIE, T'eHOMHble. YacToTra H



NPUYHHBI MyTaluidi. MyTtareHHbie (GakTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELUOBbIN, IUTOTCHETUYECKUN, OMOXUMHUYECKHM, MOJIEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpPE/EJICHUE TEHOTUIIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoimipio [II[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAclIeACTBEHHOM IPeApacrnooKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUYCHHUS TeHETUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHWE MEIULMHCKOM TE€HETHUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeI0oBeKa.

JdemoHcTpaumnu:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemuBanuey», «LluTormormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €HeTHnYecKue KapThl pACTEHUMN, JKUBOTHBIX
u 4yenoBekay, «['eHetuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOIO C IIOJIOMY,
«KapuoTunsl uyenoBeka H SKMBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-paxropay, «l'eHeTnka rpymnn KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Teia), repoapuil
«I"opox moceBHOW».

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne mMoauduKkanMOHHON U3MEHUYNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmuz wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEJIOBEKa».

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus kak HayKa U Ipouecc. 3apoKICHHUE CENEeKIUU U JoMecTukanus. Yuenue H. 1.
BaBunoBa 0 wLEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacteHui 1 >kUBOTHBIX. OLleHKa 3KCTephepa. BIM3KopoACTBEHHOE CKpeIlBaHUue — MHOPUIUHT.
Uucras nwHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amuss U e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE IMOJMILIONIOB. J[OCTMKEHMSI CENEKLUU PACTCHMH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONIPOIYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHoB.

Tabmuipel u cxembl: Kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTypsl U KIOHHpOBaHUE», «KOHCTpyHpoBaHuE U HEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTIDKEHUSI CEJIEKIUU PACTeHU U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMoOHHAsA OHOJIOTHS.

[IpeanocbUIKM BO3HWKHOBEHHSI SBOJIOIMOHHON TEOPUH. DBOJIOIMOHHAS TEOpHUS U €&
MecCTO B OHoJoruu. BiusHue 3BONIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa dBOMONMHU. [laneoHTONOTHYECKHE: TIOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOIMCH, TIepeXxoanbie (hopMbl. buoreorpadudeckne: cxoacTBo
U paznnume GayH 1 Qpiiop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyMsl 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Teopust Y. [apBuna. [lpeanocbuiku BO3HUKHOBEHHUS JapBUHHU3MA.
JIBuokyiye CuiIbl ABOMIONMM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHAas HW3MEHYUBOCTb, OOphOa 3a CyIIEeCTBOBAHHUE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus sBonoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

MukposBontonus. [lonynsauus kak eIMHULIAa BU1a U SBOJIFOLUH.

JBuxymire cuiibl (akTopbl) 3BOJIOLNUU BUJIOB B mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATUBHAsE W3MEHUYUBOCTh. [lomymsiiioHHble BONHBI M JApeld reHoB. Uzomsauus u
MUTpALIHS.

EcrectBennblif oTO0Op — Hampapistomuid ¢aktop 3Bomonuud. PopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Boitoluu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UINO0-a TN TALHH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.



MakxkposBomonus. PopMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONNH.

[Ipoucxoxnenue oT HEeCIEeIHATM3UPOBAHHBIX MIPEAKOB. [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: «Pa3BuTue oOpraHudeckoro mupa Ha 3emie», «3apojblilin
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObI 3a CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOrooOpasue copToB pacteHuii»y, «MHOroodpasue mopoj
YKUBOTHBIX, «[lonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy, «JBrxylye cuiibl 3Boironun», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsunay», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKPAaCKH, HA0Op IUIOAOB U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», Mojiellb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs Moeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KOJIeKIUs «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PACTEHMI», MoJenb amumkanusa «llepekpéct XxpoMocom», BIIaXKHBIE Npenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HopMa,
MyTaly (GOPMBbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

Jlabopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

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

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble IIpEACTABICHUS O 3apOXKICHUM KW3HU. HaydHble rHIIOTE3sl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHchepMus. XUMHUYecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnu. HavanbHbie sTansl Ouonorudeckoit somtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOIIIOLNS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 9pel. [laneos3oiickas spa u €€ TEpPHOIbl: KEMOPHUHCKUMA, OpPIOBUKCKHM,
CUJIypUNCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKH.

Me3o0301ickas 3pa U €€ epUOIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

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

XapakTeprucTHKa KIMMara W TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLHH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIMSL  4YelOBEKa. AHTPOINOJNOrMs Kak Hayka. Pa3BuTHe npencTaBIeHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl M3yueHus: aHTpornorene3a. CXxoacTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
ecTecTBEeHHBbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBJICHUE OPYIUil TPy, MBIIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEJbIi,
UYenoBek npsmoxonsimmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpOIeoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOUJHAs  (a3MaTCKO-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTaBUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

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

Tabmune! u cxembl: «Bo3nukHOBeHNe COMHEYHOU CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNoBeKa», «J/IpeBHeinmme moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIC JII0IN», «UeloBeYecKre pachiy.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTpPaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepPTalblia, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpYyIuil
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhI, pyOnia, ckpebdia), TeoXpOoHOJIOruIecKasi TaduIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «3ydyeHre MCKONMAEMBbIX OCTATKOB PACTCHHUM W )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHSI KakK Hayka. 3aJadyd W pa3/iesibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHUH. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYIIHAs, I[OYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonoruueckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTeHHbIE. J[efiCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TeMIEparypa, BIAKHOCTb. DoTomepuoausM.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bronorndeckre puTMbl.

buotnueckne ¢dakTopel. Bumgbl OMOTHYECKHMX  B3aUMOJCHCTBUUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopwmel. [lapazutusm, koomnepamus, MyTyaanu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEepPUCTHKUA monyasnud. OCHOBHBIE TIMOKa3aTead TMOMYJISINH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISLHUU U €€ PETYIIsIusl.

JdemoHcTpaumu:

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



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH MOMYJISALUU
uHy30pun-Typenbskn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTCHUI U3 PA3HBIX MECT
oOUTAHUSY.

JlaboparopHas padota Ne 4. «BinsHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckue cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe UM OUOreolEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEAYLCHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruuM B dKocucreme. Tpoduueckue (MMIEBBIE) ypOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKA3aTelIM SKOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryIsiiusl, pazsutue. CyKieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiunBocTu sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH OuOchepbl Kak INI00ATBHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

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

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHME NPUPOJIBI U yenoBeuecTBa. CoxpaHeHue 6MopazHoo0pas3us Kak OCHOBA
ycroifunBoctu 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.

Tabmuupl u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u yemoBekxy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMmepHble aHTPONMOTEeHHbIE BO3JEHCTBUS HA MPUPOIYY,
«BaxkHeiilme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimias
coctasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsiit 3G ey, «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdeps», «O0mmas cTpykTypa ouochepsn», «Pacpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH O6uochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopoT a3oTa B mpupoae».

Ob6opynoBanue: MO/JIJTb-aNTTHKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenbHble  coobmiecTBa», Koiekuuu — «buouenos», «Bpeautenn — BakHEHWIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHIsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS TPOrpaMM CpefHero oo1iero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JMUYHOCTHBIX pE3YJIbTAaTOB OCBOECHMs IpenMera «buonorus» BblIeIeHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOy4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIIEHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXcs PYKOBOJACTBOBAaThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMYECKOTO IPaBOCO3HAHUSA, CIOCOOHOCTHU
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHUS Npeamera «buonorus» noCTUraroTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHOU AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3ULMHU JMYHOCTH, MMAaTPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXEHUs, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaaAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKaroILIEn cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buoaorus» JOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHOW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAalMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciIMpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEAT3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM NE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULMU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JJaHUU YU€OHBIX MPOEKTOB,
pelIeHnn y4eOHbIX U MTO3HABATENIbHBIX 33]1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOEXKIECHUAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMA U COLIMATIbHBIM
MI0JIO)KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTITOHEHTOB NP 0OCYXJICHUH CIIOPHBIX BOIPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYDPY, IPOLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX Y4YEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OHMOJ0TUH, TOHUMAaHU 3HAY€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

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

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

MOHUMaHHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHMMAaHKE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCHPOBAHHBIM PEXKHUM 3aHITHH U OTIIbIXA,
perynsipHasi (u3udecKkas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBbIO M JKU3HU JTFOJCH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJTKOTOJIS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTHYECKON M COIMATILHOM HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBIMOJHATH  TaKyHO
JIeATEIbHOCTb;



UHTEpeC K Pa3IU4HbIM cepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
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 ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTH HCIIOJIB30BaTh MPHOOpETaeMble NPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IOpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOIIOAEHNE
IpaBUJ MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBHIA, MPHUHOCAIINX Bpell OKPYKAIOLIeH NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JecTBUI M IPEeIOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HAllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIbTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOW M UUTATEIBCKOW KYJIBTYPHI KaK CPECTBA B3aMMOACHCTBHS
MEXY JIFOJIbMU M TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpe KaK O eIWHCTBE TNPUPOABI, YelIOBeKa W OOIIecTBAa, B TIO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOOIJIEM COXpPaHEHUS IIPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IapPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISAX MOBBIMIEHUs OOIIeH
KYJBTYpHl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()yHKIIMOHAIHHON
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3yuyeHUun OUOJIOTHH;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHHUS, MCIOJIB3YeMbIX B E€CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCMOJb30BaTh IOJlydaeMble 3HAHUS JUIl aHaiu3a M OOBSICHEHUS SBICHUN
OKpPYKaIOIIeT0 MHpa M TPOHCXOIMNX B HEM HM3MEHEHWH, yMEHHE JelaTh OOOCHOBaHHBIE
3aKIIIOYCHHS] HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOMIMXCS MaHHBIX C IIEeTbI0 ITOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS peIIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENHCKYIO ACSITEILHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMHM B COOTBETCTBHHM C >KH3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylibTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrus» BKIIOYAIOT:
3HaYuMble N1 (OPMHUPOBAHMSI MHPOBO33PEHUS] OOYHAIOIIMXCA  MEXKIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TPOIECC, CUCTeMa, HAy4YHBIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHble JeiCcTBUS (1O3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcst UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIHHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro o0Iero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbI€E JJOrHUEeCKHE JeHCTBUA:

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

UCMOJIb30BaTh IpPHU OCBOCHUU 3HAaHUM NpPUEMBI JIOIMYECKOIO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHUS, KJIacCUPHUKAIMM, OOOOIIEHHs), pPAcCKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTHU C IIOCTAaBICHHBIMU LIEIISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB U SIBICHUHM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKICHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBJICHMSX, (HOPMYIUpPOBAThH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUMM pPa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUs MPOOJIEeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
Y HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IEINISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh UM BBINOJHATE pPabOTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE AeliCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEOBATENBCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs] IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B IT03HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNY, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CUTYalUsX, B TOM 4YHCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHATUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON NEATEIbHOCTH U
JKU3HECHHBIX CUTYAIUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3HpOBATh 3ajady, BBIJBUTATh
runore’y e€ pelieHusl, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIN3UPOBATh IOJYYEHHBIE B XOJE€ PpEUIEHMs 3aJaud pPe3yibTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
pOoECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTHh 3HAHUS B  I[IO3HABAaTEIbHYI0O U  IPAKTUYECKYIO oOyactu
KU3ZHEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPHUTMHAIBHBIC IOJXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYyCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ unpopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (TEKCTe yueOHOro mocolus,
HAyYHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb WH(GOPMALMIO DPA3JIMYHBIX BUIOB U (QOpM
IpEe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh MU HEMPOTUBOPEUUBOCTb;

(dbopMynHpoBaTh 3ampOChl M TMPUMEHATh Ppa3IMYHblE METOJbl NpPH IOMCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TPEACTABICHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe€);

WCIIOJIH30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKHe U MaTeMaTH4YeCKHe 3HaKW U CHMBOJBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBHIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAMJISITHOCTH;

BJIa/IETh HABbIKAMHU pAcCloO3HAaBaHUS U 3alIMTHl HHpOpMAIMHM, HWHOOPMALUMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBj1ajeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMM:

1) o01enue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXKJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBIMIOJHEHHsI TpeiaraeMol 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLICHMs, MOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHSI, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHHUE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAas IeATeJIbHOCTh:

IOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
peleHn OMOIOTUYECKOH MPOoOIIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

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

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIaHU30BbIBaTH U KOOPAWHUPOBATH
JefcTBUs MO €€ JOCTMXKEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpeAeisaTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4aCTHHKA KOMaHJbl B OOLIUNA pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

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

OBJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3anmsi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW 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 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JTaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIHHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, CIOIB30BATH MPHUEMBI pedIIeKCHH
JUISL OLICHKU CUTYalH, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s1 M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U JIOCTOMHCTBA;

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

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYTroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpamMbl COO 1o 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorusy) HaydHblE 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSITeIbHOCTH 10 MOJyYEHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAaHUH B pPa3iMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. 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 (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Ep’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3Mm (0OOMEH BeImIECTB M  MpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOHU3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, UK3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpaJlbHas JIoTMa MOJeKyJspHoi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacteHuil H. U.
BaswuiioBa), onpenensaTs rpaHuLbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M MpOBeJeHHE OUOJOTHYECKOro
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€J1aTh BBIBOJbI HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHbIC NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U HYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHHs] YHEPruu B KIIETKe, (POTOCHHTE3a, IIACTHYECKOI0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEWO03a, OILNIOJAOTBOPEHUS, PA3MHOXKECHUS, UHIUBULYAIBHOIO Pa3BUTHUS
opranusma (OHTOTeHe3);

YMEHHME MPUMEHSAThH MOJTY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTHUYECKUX PELIEHUI B MOBCEHEBHOM KU3HHU C LEbI0 00ecneueHus
0€30MIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Uil pallOHAIHLHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE peIllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHKE, CIEIUIEHHOE HACJeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE paldoThl, COOMIONATh MpaBWiIa MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHHBATh M HHTEPIPETHPOBATh HMHMOPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, 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-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHME PaCKPbIBATH CO/IEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBl ((AKTOpPBI) OSBOJIOLWH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJI000pa3OBaHUE, SKOJOTHYecKHe (AKTOPbl, HSKOCUCTEMa, MPOAYIECHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHK, SKOJIOrHYecKas mupamuia, buoreoneHos, ouocdepa;

yMEHME Hu3araTb Ouonoruueckue teopuu (dBosrounoHHas Teopus Y. JlapBuna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uochepe B. U. BepHasickoro), onpenensTe rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M OMHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MPOBEJEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3YJIbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, MPOAYIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOr€OIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHH B IKOCHCTEMAX, aHTPOMOT€HHBIX M3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSThH MOJTY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, /1151 IPUHATUS IPAKTUUECKUX PELIECHUI B MOBCEIHEBHOM KU3HHU C LENIbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaolleil NpUpOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOIOTIONIE30BAHYS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHE 3aJadM, COCTABIATh CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHU);

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

yYMEHHE KPUTHYECCKU OILICHMBATH W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonornmyeckyro HMH(GOpPMALUI0 M3 HECKOJIbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTte/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 KuzaenesaTeabHOCTh KIETKHA 6 1 bubmorexa HOK
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 1 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4




11 KJIACC

KoaungecTBo uacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne ni/m Konrpoabnsie IIpakruuyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 S §) 9 1 1
BOTOHHONHAA DHOOTIA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 | 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel U OK aroas cpena 5 1 bubmorexa HOK
p pyratomas cpel https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTMYECKHUE CUCTEMBI 9 bubmorexa HOK
HI https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 1 bubmmorexa [OK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
1 34 3 2.5

[NPOTPAMME







INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No KounyecTBo 4yacoB Jlara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Kontpoabnubie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TO3HAHUS KUBOH
npuponsl. [IpakTrueckas padota
2 NIQ) 1p«IiIICHOJII:>30BaHI/Ie paBI.jI)H/I‘-IHI)IX 1 0 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
buonoruueckre cucTemsl, bu6mmoreka [IOK
3 1 1 0
MIPOLIECCHI U UX U3YUYEHHE https://m.edsoo.ru/863e6564
4 XHUMHUYECKUN coCcTaB KiIeTku. Boma 1 0 0 bu6mmoreka [JOK
Y MUHEpaJbHBIE COJTU https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
5 benxu. CocTas u cTpoeHue 0enkoB 1 0 0 hitps-//m.edsoo.ru/863¢6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 0 0.5 bubnuoteka [JOK
KaTaJIUTHYE€CKON aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajiasbl)»
7 VrieBonnl. JIunuabl 1 0 0 bubmorexa [TOK

https://m.edso00.ru/863e6870




bu6mmoreka [IOK

8 Hyweutiosbie kncnorer. AT 0 https://m.edsoo.ru/863e6d5c
9 Hctopust u MmeToabl U3y4eHUs 0 bubmuorexa [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas 0
cucremMa
CtpoeHne 3yKapuoTHYECKOU
kietku. JlabopaTopHas pabora Ne
2 «3y4eHue CTpoeHUs KIETOK bubnnorexa [HOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpEIapaTax u ux
OTIHCAaHUEC»
bu6mmoreka [IOK
12 OOMeH BeecTB Wi MeTab0JIn3M 0 https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 dotocmires. Xemocurres 0 https://m.edsoo.ru/863e7c98
. bubnnorexa [IOK
14 dmepreTicckuii 0omen 0 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Henenue knetku. MuTos.
15 Jlaboparopnast pabota Ne 3 0.5 bubnnoreka [JOK
«HabmroaeHne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpemnapaTax»
16 buocunres 6enka. Peakmms 0 bu6mmorexa [IOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — 6nocuHTe3 Oenka 0 bubnuorexa [IOK




https://m.eds00.ru/863e796¢

18 Hexnerounsie GopMbl )KU3HU — 0 bubmumoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @DopMbl pa3MHOKEHUS OPIraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
k1eTok. Ommio10TBOpEHHE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnnoreka [JOK
«M3ydeHne cTpoeHus OJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
» NunuBunyansHOE pa3BuTHe 0 bu6mmoreka [JOK
OpPraHHU3MOB https://m.edsoo.1u/863e8436
I'enetnka — Hayka o
23 HacneHCTBeHHoZTKH u 0 Brbmiorexa LIOK
https://m.edsoo.ru/863e86{2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HacJe0BaHuUs
24 HpI/ISHaKOII:. MOHOFI/I6pI/IJj1HOG 0 bubmorexa HOK
https://m.edsoo.ru/863e8878
CKpeIllMBaHNE
UTHOPUIHOE CKPELUBAHUE.
25 élaKOH IPiIeSaBI/ICI/Il\fOFL:)I 0 bubnmorexa HOK
https://m.edsoo.ru/863e89a4
HacJIeIOBaHUs MPU3HAKOB
CueneHHoe HacIea0BaHNE
26 npusHakoB. JIJabopaTopHas pabora 0.5 bubmorexa HOK

Ne 5 «M3yuenue pe3ynbpTaToB

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




MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

T'enetuka noma. Hacinenosanue bu6mmoreka [IOK
27 1 0
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3MeHYHBOCTb.
HenacneacrtBenHasi U3MEHYHMBOCTb.
JlaGoparophuas pabora Ne 6.
28 HSque)HHepMOHIf(bHKaHHOHHOﬁ 1 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psijia U
BapHallMOHHOW KPUBOM»
HacnencrBeHHass ©3MECHYUBOCTb.
Jlaboparopuas pabota Ne 7. bubnnoreka [JOK
29 . 1 0.5
«AHanu3 MyTanui y 1po3o¢huisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperiapaTax»
bu6mmoreka [IOK
30 Penrerika Henonexa ! 0 https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHIE 1O
31 Teme «HaciencTBEHHOCTD U 1 0
W3MEHYUBOCTH OPTraHU3MOBY
32 Cenekius Kak HayKa 1 MPOLECcC 1 0 bubmorexa HOK
https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIIUU ] 0 bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib 1 0 bubnnorexka [HJOK
MIPOM3BOJICTBA https://m.edso00.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 4




I[TPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypchl
.. bubnmoreka [JOK
! IBOMOIH 1 METOAEL €8 H3Y4CHHS ! 0 0 https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeCTaBICHUN | 0 0 bubmumorexa [IOK
00 3BOTIOINN https://m.edsoo.ru/863e¢9570
bubmuoreka [JOK
3 Muipoopomionts ! ! 0 https://m.edsoo.ru/863e9cle
[Momynsaus Kak dJeMeHTapHas
4 oSopumopuan pabora e | 1 0 03 Euomorexa LIOK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJI0B 110
MOpP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe | 0 0 bubnnoreka [JOK
(hakTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EctectBenHsblit 0TO0p U ero hopmbl 1 0 0 hitps-//m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIIOLNN:
MPUCIIOCOOIEHHOCTh OPIraHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas | 0 0.5 bubnuoreka [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepa
g Hamnpasnenus u nmytu | 0 0 bubnuorexa [IOK

MaKpO3BOJIFOIHUN

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




9 HeoOpatumocTs 3BoIOLNN 0
10 WcTopus xu3Hu Ha 3emiie U 0
METO/Ibl €€ U3YUECHUS
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU 0 bubmumorexa [IOK
Ha 3emie https://m.edsoo.ru/863eaSab
PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
12 0
U MepuoJiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTETBHOTO U KHUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnnoreka [JOK
«M3ydyeHre NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHid U KUBOTHBIX B
KOJUIEKLIHSX »
CoBpeMeHHas cucrema bubnnoreka [JOK
14 0
OpPraHUYE€CKOro MUpa https://m.edsoo.ru/863ea48e
DBOJTIOIHS YETTOBEKA bubnuotexa [JOK
15 0
(anTpoOmIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxyuiye cuibl ((pakTopsl) 0 bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN 0
4eJIoBeKa
13 YenoBeueckue packl ¥ MPUPOIHBIE 0 bubnnoreka [JOK
aJlanTanuy 4eJoBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001IEHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE 0
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa 0
21 Cpenbl 00UTaHMS U SKOJIOTHYECKHE 0 bubnnorexka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHnas padora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

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

bu6mmoreka [IOK

22 PACTCHHI 13 PasHbIX MeCT 0-5 https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
Pa3BUTHE YEPEHKOB KOJICYCa»

bubmuorexa [JOK

23 Buomiteckie GaKTops 0 https://m.edsoo.ru/363eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipakruyeckas pabora

24 Ne 2 «IToncuéTt ImI0THOCTH 0.5
MOMYJISIIIUI pa3HbIX BUOB
pacTeHui»

)5 Coob1iecTBa OpraHu3MOB — 0 bubnuoteka [JOK
OHoLEeHO03 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI 0 bubnuoteka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNn

7 AKOCUCTEMBI. DKOJIOTUUYECKHUE 0 bubmuoreka [JOK
nupaMuibl. CBONCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpupoIHBbIE S3KOCUCTEMBI 0

29 AHTpPONIOT€HHBIE 3KOCUCTEMBI 0

30 buocdepa — rnobanpHas 0 bubnuorexa [IOK
JKOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnuotexa [JOK




onocdepsl https://m.edsoo.ru/863ebd 16

32 YenosedecTBo B Onocdepe 3emiu 1 0

13 CocyuiecTBOBaHUE MPUPOJIBI U | 0 bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011eHIE

34 TeMmbl «Co00I11IeCTBA U 1 0
9KOJIOTHYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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