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MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pa3paboTke mporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JJISI ONpPEACICHUs
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» CcocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LEISIX W MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS 0 crenupuke OUOJIOrHuH,
e 3HaYeHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOXKEHUSM, ONPEICTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s43aTeIbHOE NPEIMETHOE COJAEP)KAHUE, €ro CTPYKTYpPY, PpaclpeleieHHe [0
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUarommxcs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHUsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTMYECKOTO0  MBIILICHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakkKe
3HaHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO paHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HaCJIECTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJbTHPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJIICHWE BHUMAHHMS K TPUKIAJHOW HAIMPABICHHOCTH y4eOHOTO
npeaMera «bruonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CNEeUeHUs YCIOBHUM I pelieHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alil U OHBOJIIOLMU, CO3/MaéT YCIOBUSA JUIS: IO3HAHUS 3aKOHOB JKUBOHM MNPUPOIbI,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HadeHune OMONIOTHS HWMEET TakXke JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX U WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY Ul ONpENENICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe ISl (hOpMUPOBaHMsS OOIIEH KyJIbTYphI, ONPEAESIOne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP)KaHUs, KOTOpble CIyKaT OCHOBOM Ui  (OpMUPOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaga B TporpaMme IO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3alliil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO No3HaHUA», «KieTka kak OMOJIOTrHYecKas CUCTEMay,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuyebHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O00OBEKTOB KMUBOW IPUPOJIBI U PEILICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

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

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiax, CIy)KallUX OCHOBOW aJsi (OpMUPOBAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYyYaromIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJarommuxcsi oOmel KymabTypbl, (YHKIHMOHAIBHOW TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJECACTBUIM CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpYXKarolell cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust Ouosoruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOJIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Qmiocoduei, 3TUKOH, ICTETUKONM W TpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTo/1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEPEHHE,
KJIaCCU(UKAIIMS, MOJISTHMPOBAHKE, CTATHCTUYECKAss 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmuie! 1 cxeMbl: «MeToIbI TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3AIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIuuue >KUBBIX
CHUCTEM OT HEOPTAHHYECKOUW MPUPOJIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekyibsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH.  XHUMHUYECKHE  DJIEMEHTBI:  MAaKpOd3JEMEHTHI,
MHUKpO3JIeMeHThI. BoJia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIIUM BOJBI M MUHEPAIBbHBIX BeIIeCTB B KieTke. [lojaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.



®depmeHTBI — OmoJornueckne Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Ominuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

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

Jlumuael:  TpUraMuepunasl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu naunuaoB. CpaBHEHUE YIiIEBOJIOB, OEIKOB M JIMIMIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Mutonorus — Hayka o kierke. KilerouHas Teopusi — npUMep B3aUMOACUCTBUS UACH U
(aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knerka kak memnoctHas sxuBasi cucrema. OOme Mpu3HaKky KJIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyinbl JIHK kak renernueckuil anmnapar, cucteMa CUHTe3a Oelka.

Tumbl KJIETOK: »JyKapHOTHYecKas M Hpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHkuuu. lluromyazMa u e€ OpraHoMBbL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxneHne MHUTOXOHIPUM W IUIACTHA.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTIYyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sjpa: saepHas o00j0uKa, KapHoIrsiasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

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

[uarpammsl:  «PacnpeneneHne XMUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW IIPUPOIIE».

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIeBOJbD, «JIUmuas.

OOGopynoBaHUe: CBETOBOW MHKPOCKOI, OOOpYJOBaHWE Jis TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIEPHUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KHUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpuMepe aMMiIa3bl MM KaTajassl)» ¢ TNpUMeHeHHeM HH(POBoil JjadopaTtopuu
RELEON,uentpa «Touka pocra»



JlaGopatopnass padota Ne 2. «M3yueHue CTpOEHHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii 0T MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENaparax u uX OMHCAHHE» ¢ MPUMeHeHHeM
uugposoii 1adoparopun RELEON,nentpa «Touka pocra»

Tema 4. ’KnzuenesareJLHOCTDL KJIETKH.

OOMeH BemecTB, WIM MeTabonu3M. AccuMmmianusa (TUIaCTHYECKUH  OOMEH) |
JUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — IBe CTOPOHBI €IMHOTO TIpolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboIM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbii. Pons depmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.

OHepreTuyecknii oOMeH B KJeTke. PacimieruieHme  BEIIECTB,  BBICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl JHEPreTuYecKkoro ooMena. [ mukonus. bpoxenue u
ero Buabl. KucmopomHoe okucieHwe, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHeTUYEeCKOi HH(popMalKu B KieTke. ['eHeThueckuid KoJ M ero CBOMCTBA. TpaHCKpHUMIMS —
matpuuHblii cuate3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpanchsuuu. KonupoBanue
aMuHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl xku3Hu — Bupychl. Mcropusi otkpeitust BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpUIIMsA, peBEepTaza W HHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIM.
JleMoHCTpanum:

[Toprpetsr: H. K. Konsnos, /1. U. UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
¢dbyHkunOHMpOBaHUE  TeHa», «CuHTe3 Oenka», «[eHernyeckuit  kom», «Bupycen,
«bakrepnodarn», «Ctpoenune u ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKU», Moaenb cTpykTypsl JTHK.

Tema S. PasmMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1k, wiv KU3HEHHBIM WK kieTtku. MHTepdaza m mwuros. Ilponeccst,
nporekaronue B uHtepdasze. Permmukanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIWBUAYAJILHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnmerkn — muto3. Crammm mwurosa. [Iponeccel, mpoucxondiue Ha pasHBIX
CTaausAX MUTO3a. bUOJIOrMYEeCKU CMBICII MUTO3A.

[Tporpammupyemast rudesb KJIETKH — aronTo3.



@opMbl  pa3MHOMKEHHMsSI OpraHu3MoB: Oecrosioe M 1oyioBoe. Buzapl  Oecrnonoro
pPasMHOXKEHUS: JeNICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa3oBaHuE,
BEr€TaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE AJIs
CEJICKLIMH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMUYUS OT OECI0I0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxonsmiye Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brosaornyeckuii CMbICI U 3HAYEHUE MEN03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [10s10BbBIE Kee3bl:
CEMEHHUKU M sUYHMKH. OOpa3zoBaHHE M pa3BUTHE IOJOBBIX KJIETOK — ramer (crepMaro3ouf,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOCHHs SHUIEKICTOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOT€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl AMOPUOHAIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyisILus,
opranoretes. IloctamMOpronansHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriustHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, COCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHUSL.

JdemoHcTpaumMu:

Tabmuupl u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIIOJOTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHue XpoMOCOMBI», «KIIeTOUHBIA LUK,
«Penmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOIIUX U YeJI0BEKa», « OCHOBHBIE CTaJUU OHTOTE€HE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHUTAIOLIET0»,
«Sinexnerka mitekonuraronero», «KapuoknHe3 B KJIETKax KOpElKa JyKa», MarHUTHas
Mojienb-anmukanus «/lenenue kinetkny», monens JJHK, Monens meTadaznoit XxpoMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabnmroeHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

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

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LOHUTOIOTMU M
SMOpHOJIOTHN B CTAHOBJICHUU FeHETUKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TreHeTUKU. MeToabl TeHeTHKH (THOPUAONIOTMYECKUH, LUTOTeHETUUYECKUH, MOJEKYIspHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBIeHHble [. MeHaenem.
MoHorubpuaHoe ckpemuBaHie. 3aKoH eIMHO-00pa3ust THOpUI0B nepBoro nokonaeHus. [Ipasuio
JOMHMHHMPOBAaHMsI. 3aKOH pAacIIEIUIeHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmuBaHME. 3aKOH  HE3aBUCHMOrO  HAcCJElIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUE OCHOBBI JUTMOPUIHOTO CKpELIMBaHMSA. AHAIU3UpPYIOIIee CKpelMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUIsl ONpeIeTIeHNs] TeHOTUIIA OCOOH.



CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHemieHHOMY
Hacje10BaHuI0 TeHoB. Hapylienue cienyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpoMOCOMHast TEOpHS HACIEACTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpEEIeHUE oda. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacienoBaHwe NpPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

N3menunBOCTh. BU/IbI ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Posb cpesibl
B HEHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTEPUCTUKA MOJU(PUKAIMOHHON HN3MEHUYHMBOCTH.
Bapuanuonsslii psinx u BapuanMoHHas kpuBad. Hopma peakuuu npusHaka. KoauuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBennasi, Wi T€HOTHUIINYECKAsl, K3MEHUYMBOCTHE. KoMOMHATHBHAS M3MEHYUMBOCTb.
Meiio3 ¥ TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalmoHHas
n3MeHYMBOCTh. Kitaccudukanus myTanuii: reHHbIE, XpPOMOCOMHBIC, IeHOMHBIE. YacTtoTa u
MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HACIICICTBEHHOU
n3menunBoctu H. V. BaBuiosa.

BuesinepHas HacieACTBEHHOCTh U U3MEHUYUBOCTbD.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T€HETHMKH YEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHCTUYCCKUH, OMOXUMHYECKHHA, MOJCKYJISIPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpeACICHHEe TEeHOTUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHHE,
TEHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoipio IT[P-anamm3a. HacnencrBeHHbie 3a00s1eBaHus
YelloBeKa: TIeHHble Ooyie3HH, OO0JIE3HM C  HACJICICTBEHHOM  IPEIpacoIOKEHHOCTHIO,
XpoMocomMHBIe OoisiesHu. ComaTudeckue © reHepaTuBHble MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPODUIAKTUKA U JICUCHUS TCHETHUYCCKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTHPOBAHME. 3HAYEHHME MEAMIIMHCKOW TE€HETHKU B
MPEAOTBPAICHUH U JICUCHUH F'€HETUYCCKUX 3a00JICBaHUI YelI0OBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHIeIUICHUSI M €ro IMTOTeHETUYEeCKass OCHOBa», «3aKOH YHCTOThI TaMeT»,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3aumMonecTBie ajlIeNIbHBIX I'€HOBY, «I €HeThnYecKue KapThl pACTEHUN, JKUBOTHBIX
n 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOIO C IOJIOM»,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHumBocTH», «MoaudukannoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynn KpoBu», «MyTarmoHHas
H3MEHYHUBOCTD.

O6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKkpemmBanue», «HemomHoe
ToMUHUpOBaHUEY, «JlurnbpumHoe ckpemuBanuey, «llepekpéct XpoMoCOM», MHKPOCKON U
Mukpornpenapat «J/{po3oduna» (Hopma, myranuu GopMbl KPhUILEB U OKpAacKu Telna), repbapuit
«I"opox moceBHOW».

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPHUIHOTO M JUTHOPHUIHOTO
CKpeITMBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIpETapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenre MoaU(PHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».



JlaGopatopnast pabora No 7. «AHanu3 wMyTanmii y Apo30o(HIBI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTraeckas pabota Ne 2. «CocTaBieHue U aHAIH3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U MPOIECC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS M MHOTO00pa3usi KyJIbTYpPHBIX pacTeHuil. LleHTps
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIM3KopoaCTBEHHOE CKpElUBaHUE — MHOPUIAMHT.
Uucras nuHus. CkpemwBaHWe YWCTBIX JMHMNA. [erepo3uc, wnum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. Otman€éHHas ruOpugusanus W e€ YCHeXH.
HcKkyccTBeHHBIM MyTareHe3 W IOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHsS CEJeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunantHoii JIHK u Tpancrensnsix opranusmoB. Kierounas unxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTMYECKHE M 3Thdeckue npodimemp.. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

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

Tabmuiel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «llopoasl moManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOJOB U KOPHEIUIOJAOB TUKHUX (OPM U KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJeKIMU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCTIBITATEIBHBIM y4acTOK, B TEIIMYHOE
X03UCTBO, Ta0OPATOPHIO arpOYHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSI.

[TpennochlIKu BO3HMKHOBEHHUS JBOJIOLMOHHONW TEOpUU. DBOIIOLMOHHAS TEOpHS U €&
MeCTO B OMoJoruu. BirsHue HBOMOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIETENBCTBA DBOJIIONMH. IlaTeoHTONOrHYecKre: TOCIIEN0BATENLHOCTE IOSIBICHUS
BHJIOB B ITAJICOHTOJIOTMYECKOM JICTOIHCH, IepeXoaHble GopMbl. broreorpadudeckue: cXoacTBO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA U PA3NU4Us SMOPHOHOB PAa3HBIX BUIOB MMO3BOHOYHBIX.
CpaBHI/ITeHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, AaHaJIOTHYHBbIC, pYJII/IMeHTapHI)Ie OpFaHBI,
aTaBU3MBbI. MOJ'IeKy.]'IHpHO-6I/IOXI/IMI/I'-IGCKI/IeZ CXOACTBO MCXAHHU3MOB HACJICACTBECHHOCTU WU
OCHOBHBIX METa0OIMUECKUX MYyTeH Y BCEX OPTraHU3MOB.

OpomtormonHas teopus Y. JlapBuHa. [lpeAmnochuik BO3HUKHOBEHHS JIapBUHU3MA.
JBukyiye Ccuwibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpHU



OTPaHUYEHHOCTH PECYpCOB, HEOMNpenesnéHHas W3MEHYHBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHUS.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIA U SBOJTIOIUH.

JBuxymiue cuibl (pakTopbl) 3BOJIOLNUU BUIOB B Mpupoje. MyTalMoHHBIN Mpolecc u
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomymsimmoHHBIE BOJHBI U Apedd TeHoB. M3omsauws u
MUTpaIHs.

EctectBeHHblil 0T0Op — Hampamistonuii gaktop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yiabTaT dBONONHH. [IpuMepsl mpucnocooeHni
y opranu3MoB. ApoMop(h 036l ¥ UIU0-aJaTAINH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHblE (QOpPMBI BUI000pa30BaHUSA:
reorpaduueckoe, 3KOJI0rHuecKoe.

Makpoaomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxaeHnne  OT  HECHEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHas paaralus.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BUTHe OpPraHMYecKoro wmupa Ha 3emiey», «3apOobllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Popmbl OOppObI 32 CYyIIECTBOBaHHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHmit», «MHOrooopasue mopoj
KUBOTHBIXY, «[Tonynsauumny, «MyTanuoHHas U3MEHYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «bopeba 3a cymiectBoBanue», «lIprcrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTUIECKOE BUI00OPAa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACcKH, HA0Op II0A0B U
ceMsiH, KoJutekuus «[Ipumepsl 3aIIUTHBIX TPUCHIOCOOIEHUH Y )KUBOTHBIX», MojieNb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra wmupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHUuil», Mojenb anmiukanus «Ilepekpéct XpoMocoMy, BIaXKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emiie.

Jlonay4Hble TpeACTaBICHUS O 3apOXKIECHUH >KU3HU. HaydHble TMIIOTE3bl BO3SHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHus. XUMHUYecKas 3BONIONUA. AOHMOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKU. [IepBbie KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



Pazeutne xu3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mNepHoAbl: KEMOPHUICKHHA, OpIOBHUKCKHUH,
CUJIypUHCKUH, IEBOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacCTUTENTBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHid W KUBOTHBIX. l[losBieHme,
pacuBeT U BBIMUPAHUE IPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIIBI OPTraHU3MOB.

OBoironusi yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3yyeHus: antponorenes3a. CxoicTBa U pa3andusl 4eJIOBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

Jeuxymme cuibl  (pakTopel) aHTpomorenesa. HacnencTBeHHass HW3MEHUHMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3FOTOBJICHUE OPYAUI TPYAa, MBIIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEIbIi,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTranbckui, YenoBek pasymsblid. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOIEOHaHAas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
IPUCIIOCOOJIEHHOCTH MPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeveckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmuupl 1 cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kinetka», <«KuBoTHas kieTka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKMX HAXOJIO0K
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UelIoBeUeCKHne pach».

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTpPAJONUTEKA,
MUATEKaHTPOIa, HeaHAepTajablla, KPOMAHBOHIIA), CJICTKH WIM W300paKeHUs KaMEHHBIX OpYyIui
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpOoHOJIOTHYeCKas TabyuIla,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «/3ydeHne ucKomaeMbIX OCTaTKOB PAaCTCHHUI M KUBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN WU
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

Okojorusi Kak Hayka. 3afadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJOTHYEeCKHX
MCCJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MyIIHAs,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.



Oxonorunueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AOuotnueckue  (QaKTOpBl:  CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPUOAH3M.
[TpucniocoOnenust OpraHu3MoB K JAeHCTBHIO a0nOoTHYeCKUX (akTopoB. bruojgornueckre puTMbl.

buotnueckue  Qaktopel. Buuabl OMOTHYECKMX  B3aUMOJICHCTBUM:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HaueHHE OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOomyisiiuu. OCHOBHBIE MOKAa3aTedd MOMYJSALIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXJAa€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TOMYJISIIMY U €€ PETYIISIIHA.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, 3. ['ekkens.

Tabmuuet u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTA YHCICHHOCTH TOMYJISIHA
uHpy30pun-Tyhenbkny», «llumessie nemm».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHUH U3 Pa3HBIX MECT
oOuTanus» ¢ npuMeHeHueM uudposoii 1adoparopun RELEON,uentpa «Touka pocta»

Jlaboparopuas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEyca» €
npuMeneHueM nudponoii Jadoparopun RELEON,uenTpa «Touka pocray»

[TpakTiaeckas padorta Ne 2. «[ToacU€T TUIOTHOCTH TOMYJISIANA Pa3HBIX BUAOB PACTCHU».

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OuWoOLeHO3a:  BUJOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBasi). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucTeMe U OMOreoleHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: TPOIYIEHTbI, KOHCYMEHTBHI, pPEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNMd 3KOCHUCTEMBI: OHoOMacca,
OPOAYKIHMS. OKOJOTMYECKHE MUpPaMHAbL: TMPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3BuTre. CyKieccusi.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBONHOIO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03sICTBEHHOE 3HAUYEHUE arpPOIKOCHCTEM H YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYyenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB U CTpyKTypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak riI00albHONM 3KOCHCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LMKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTCHHBIE U3MeHeHus B onocdepe. ['mobanpHbIE
HKOJIOTHUECKUE MPOOIIEMBI.



CocymecTBoBaHnE IpUpObI U yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpCaAaMH U MX
UCII0JIb30BaHue. JlocTrykeHus: OMOIOrMM U OXpaHa MPUPObIL.

JdemoHcTpaumuu:

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

Tabmuubl u cxemsl: «llumeBsie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocuCTeMa IIUPOKOJUCTBEHHOro Jiecay, «IDKOCHCTeMa XBOHHOro jeca», «buonenos
BOJOEMay», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3AEHCTBUS Ha IMPUPOAYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocrasisitoas ouocheps», «PakTopsl Aerpagannuu no4uBy, «I[lapHUKOBEIA 3P herT», «DPaKTOPHI
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepoga B Ouocdepe»,
«KpyroBopot a3zora B mpupoie».

O6opynoBaHue: MO/IEb-aNIIMKALNS «Tunuynsle OHOLIEHO3bD», repbapuit
«PacturenbHble  coobmiecTBa»,  koiuiekuuu — «buomenos», «Bpenurtenu — BakHEMIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJOTMYECKUM IpylnnaM ogHoro Buaa, Kpacnas kaura Poccuiickon
®denepalu, H300paKEHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BHOJIOTMHN HA
HbA30BOM YPOBHE CPEJJHEI'O OBILETI'O ObPA30BAHUMA

Cormacho ®I'OC COOQO, ycranaBnuBaroTCsi TpeOOBaHUS K pe3ylIbTaTaM OCBOCHUS
00y4aroImuMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNHMYHOCTHBIX pPE3yJIbTaTOB OCBOEHHs IpeaMmera «buOJIOTHsS» BBIIEIECHBI
CIIEAYIOIIME  COCTAaBJIAIOIIUE: OCO3HAHUE OOy4YarOIMMUCS  POCCUHCKOM  IpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEAEIIECHUIO,
HaJIM4Me MOTHMBALMU K OOyYeHHUIO0 OHMOJIOIvH, IieJIeHANpaBlIeHHOe pPa3BUTHE BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHMX TPAIULIUNA pa3BUTHS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXcs pPYKOBOJACTBOBAThCS B
CBOEM  JEATENIbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH  CHCTEME
Ouonornyeckoro oOpa30BaHMs, HaJIMYUE HSKOJOTHYECKOrO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBIL.

JInaHOCTHBIE pe3yabTaThl OCBOEGHMs Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
yu4eOHOM M BOCIUTATEIbHON JIEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M J1yXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMHU, IPUHATHIMHU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, Pa3BUTHsS BHYTPEHHEH MO3UIMM JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJIEHHIO, B3aMHOIO



YBaXEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O U  TpaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO npeamera «bruonorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH O0yHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUI, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIBHOCTH B IPOLIECCE PEATM3ALNUU OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIHTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakK€HHWE 3aKOHa U
IIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelIeHnN yu4eOHBIX U MO3HABATEIIBHBIX 33124, BRITIOJTHEHUH OMOJIOTHYSCKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIIEGHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE YYUTHIBAaTb B  CBOMX  JIEHCTBHUSIX HEOOXOAUMOCTH  KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIIOJICH C pPa3HBIMU YOEKIECHUSAMH, KYJIbTYPHBIMU IEHHOCTSIMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBHITIOJHEHHUS Y4eOHBIX,
MO3HABATENIBHBIX W UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M NaMSATHUKAM MPUPOIBI,
JToCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OHMOJOTUY, TOHUMAaHH 3HaU€HUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YETIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEJICHUS;

CITOCOOHOCTH OIICEHWBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUHU C TPAIUIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:



JCTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE SMOLMOHAIBHOTO BO3JICMCTBHS KUBOM MPUPOJABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KaueCTBa TBOPYECKOH JIMUHOCTH;

5) ¢wusuyeckoro BocnutaHus, (OPMHPOBAHMS  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0JIArONnoJIyYusi:

MOHMMAaHUE U peaju3alus 3J0pOoBOro U 6e30MmacHoro oopasa *U3HU (340pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXA,
perynsipHas (u3nueckas aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBWJI HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAaHHE IOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUs alIKOroJisd,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYA0It00ue;

FOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMUECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBINOJHATH — TaKylo
JIeATEIbHOCTb;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHaNbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

FOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCEU
JKU3HHU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS S

HKOJIOTMYECKHU 1[€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOIMYECKOW KYJIbTYphl: HNPUOOpPETEHUE OIbITa IMJIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEeH Cpeibl;

OCO3HaHHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIIeHUuH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (cOOI0AeHNE
IIPaBWI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCheEpDl);

aKTUBHOE HENpUsTHE JEHCTBUM, NMPUHOCSIIMX Bpea OKpY’Karolled MpUpPOAHON cpene,
yMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPHUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKOM KYyJbTYphl, OMbITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBHOM IpPAaKTHUKE, INOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAyKd M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHalore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHUPE;



COBEPIICHCTBOBAHNE SI3BIKOBOM M YHTATEIbCKOW KyJIbTYpPBI KaK CPEICTBA B3aUMOICHCTBHS
MEXY JIIOJIbMU M TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyid B (OPMHPOBAHUU
PaLMOHAIIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUHU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKPYKaAIOIIEeM
MHpe KaKk O €IMHCTBE TPHPOJBI, YEIOBeKa M O0mecTBa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW LMBUIIM3AIMU: 00eCIeUeHUs
HOBOTO YPOBHS Pa3BHTHSI MEIWIMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
penath pecypcHble mpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MyTEH BBIXOJA M3 TI00aTBbHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCTIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJIOTMYECKUX 3HAHHMH B LENSAX MOBBIIICHUS OOIIEH
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (yHKIMOHAIHHOM
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMOi IpU U3y4eHUH OHOJIOTHY;

NOHMMaHHWE CYIIHOCTH METOJOB MO3HAHWS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJNydacMble 3HAHUS Uil aHanu3a W OOBSICHEHUS SBJICHUM
OKpYXXAIOLIET0 MHUpa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JenaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOUIMXCS JAHHBIX C MENbI0 TOJIYYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIbHO HCIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JUIS PEUICHUS
npoOJIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTU HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBISATH NMPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOpa30BaHHIO, K
AaKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTAMU.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ylbTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buojorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(uKy METOJI0B IMO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHME, NpOIecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIlieloBaHue, HaOII0/leHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEeUnBaOIINE
dbopmupoBanre (YHKIIMOHATHFHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHbIE AEHUCTBUS B IO3HABATEIbHOH H
COIIMAIbHON ITPAKTHKE.

MetanpeameTHble pe3yJabTaThl OCBOCHHSI MPOrpaMMBbl CPEJHEro oOero oopazoBaHUS
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENNbHO (POpMYIMpOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCMOJb30BaTh IIPU OCBOECHUU 3HAaHUI NPUEMBI JIOTMYECKOrO MBIIUIEHUs (aHAIu3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMMU, OOOOIEHHs), PpPACKpbIBATh CMBICT OHOJIOIMYECKHX
HOHATHUH (BBIIENATH UX XapaKTEPHbBIC MPU3HAKH, YCTAaHABINBATH CBSI3U C APYTUMH ITOHITHSMH );

ONpeNeNaATh LeJNU AEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
PUPOIB;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHbBIC, JEIyKTHBHbIE, II0 aHAJOTHH),
BBISBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

NPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYIIECTBEHHBIX CBA3CH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYUH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATH COOTBETCTBUE DPE3YJIbTATOB LIEJSAM,
OLIEHUBATh PUCKH ITOCIEICTBUI e TEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYAJBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HMCCIIEIOBATEIbCKON U MPOCKTHOM JEATEIHHOCTH, HAaBBIKAMHU
paspeuieHus mpooieM, cnocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelLeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANHU, MPEOOPA30BAHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYallHsSX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THUII MBIIUICHHS, BIAJeTh HAYYHOU TEPMUHOIOTHUEH, KIIIOUEBBIMU
HOHATUSIMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW ACSITEIBHOCTA U
KU3HEHHBIX CHTYallUsX;

BBISIBJISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUMOTe3y €€ pelleHHs, HaXOAWTh AapryMeHThl Ul JI0Ka3aTeJIbCTBA CBOMX YTBEpPXKIEHU,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHATM3UPOBATh TMIOJNyYEHHBIE B XOJ€ pEIMIEHHWs 3aJadd pPe3ylbTaThl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB W CIIOCOOOB ICHCTBUS B
po)eCCHOHAIBHYIO CPENY;

yMeTh TEepEeHOCUTh 3HAHWS B  TIO3HABATEIBHYIO M  MPAKTUYECKYI0  00IacTH
KHU3HENIEATEIHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTeiH;

BBIJIBUTATh HOBBIE HJEH, MNpEUIaraTh OpPUTHHAIBHBIC TOIXOAbI W PEUICHUS, CTaBHUTh
npoOJIeMbl U 33aJ1a4uu, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmanmeii:



OPHUEHTHPOBATHCS B PaA3IMYHBIX MCTOYHUKAX HMHPOpManuM (TEKCTE ydeOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOIOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO Pa3IUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYHBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMuHble METOAbI IpPU TMOUCKE U OTOOpe
O6unonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (OpPMYy MpPEACTaBICHUS OHOJOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BAaTh HAYYHBIN $3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYeCKue U MaTeMaTHUeCKUe 3HaKU U CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, MCIONb30BaTh M MPEOOpPa3OBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANMU, HHOOPMAITMOHHOK
0€30MacHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) obmenne:

OCYILECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXKICHHS OTHOCUTENIbHO BBIMOJHEHHsI MpejiaraeMoi 3aJayd, YYUThIBAaTh HWHTEPEChl U
COIIACOBAHHOCTD MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHn OMONIOTNYEeCKOi MpoOiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pEUICHUH YUeOHO! 3a/1auH;

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

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHMIO: COCTAaBIIAThH IUIAH JEHUCTBUH, pACIPENENATh POIU C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TMO3UTHUBHOE CTPAaTETMYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:



1) camoopranu3amnusi:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEIICHHs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH LIEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO JESTEIBHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUTh W (OPMYIMPOBAaTH COOCTBEHHBIE 3a7add B OOpa30BaTENbHOH JEATEIFHOCTH |
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHTYAIHSIM;

paCIIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPENOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MMPHOOPETEHHBIN OIIBIT;

CIoco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYJUINHU B Pa3HbIX 00IacTIX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIaZICTh HABBIKAMH IIO3HABATEIBHOU peICKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLIGHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATH PEIICHHS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M apI'YMEHTBI IPYTUX IPU aHAIIU3E PE3yIIbTaTOB JICSATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTAaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3OBaHUI0 3HAHWM, BB
JESATEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMYHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHbIX C Ouomorueil. B
nporpaMMe IpeAMEeTHbIE Pe3yJIbTaThl MPEACTaBICHbI 110 roJjaM 00yueHHs..

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMHM B CHCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;



YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BEImIeCTB M  MpPEBpaIleHUE DHEPruu), TOMeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoyKuus), HaCIeJCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUue u3jiararb OHOJOIMUYECKHE TeOopuu (KJIETOYHas, XpPOMOCOMHas, MyTallOHHas,
LEHTpajbHas JorMa MOJEKyJsipHOW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMM HAy4HOIO MO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IIOJIyYEHHBIX pPE3Yy/IbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOPHH U 3aKOHOB, YMEHHUE JI€IaTh BbIBObI HA OCHOBAaHUHU IIOJIY4YEHHBIX pe3yJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHA BEUIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIbHOIO PAa3BUTHUSA
opranusma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHYECKUX IMPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LI€IbI0 00eCTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUST HOPM
IPaMOTHOI'O IOBEACHMSI B OKpY)KAlOIIeH MPUPOAHON Cpele, MOHMMaHUE HEOOXOAUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrdOHAJIbHOTO
HIPUPOONOIb30BAHNUS;

yYMEHHUE pellaTh 3JIeMEHTapHbleé TIE€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpeIllMBaHUE, CIETVIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUHOTO CKpPEIIMBaHUs
JUISL TIpe/iCKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHbIE M MpaKTHUYECKue paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKH OILIEHMBAThb U HHTEPIPETUPOBATH HH(OpMAIMIO OHMOJOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE U YCTHBIE CcOOOIIeHus, 0000mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJIOTMH B CUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JIJIsl peLIeHHs )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMMYJISIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpPbl) SBOJIIOLUHU, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYLIeHTHI, LIeTH MUTaHHs, SKOJOrHuecKas nupamuaa, OuoreoneHos, ouocdepa;



yMEHUE WH3/arate Ouosorndeckue Teopuu (3BomonvoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKAsl TEOPUS SBOJIIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBiaeHu u myteil 3Bomounu A. H. CeBeproBa, ydeHUs O
6uochepe B. U. BepHajickoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4HOIO NO3HAHUSA B OMOJIOTMU: HAOJIOJEHUE U ONHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBIEHUH, OpraHu3alus M IPOBEIEHUE OHOJIOrMYECKOIro
OKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU II0JYyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BbEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AEHUCTBHUS 3KOJOIMYECKHX (DaKTOPOB Ha
OpraHM3MBl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMU B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJIy4YE€HHbIE 3HAHUA Ul OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B OBCEJHEBHOM KU3HHU C LEJIbIO O0eCIeueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJIEHUsI B OKPY)KAIOLIEH NpUPOAHON cpejne, MOHUMaHHE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouosoruu Ui paloHaIbHOIO
HPUPOIONOIB30BaAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISTH CXEMBl IEepeHOca
BEILIECTB U SHEPI'UU B 3KOCUCTeMax (LieNy MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U NPaKTUYECKHE PaboThl, COOMI0NATh NMpaBWiia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME KPUTHYECKH OLIEHMBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBJOHAYYHbIE 3HAHUS W3 PA3IMYHBIX MCTOYHHKOB (CpEICTBa
MaccoBo HMH(pOpMalMK, HAayYHO-TIOMYJSPHblE MaTepualibl), paccMaTpuBaTh TIJI0OAIBHBIE
9KOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMAlMI0 M3 HECKOJIBKMX HCTOYHHMKOB, TI'PAaMOTHO HCHOJb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HOTOTHA Kax Hayka 05 https://m.edso00.ru/7f41c292
JKuBBIC CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa OK
p . https://m.edso00.ru/7f41c292
XUMHUYECKUI COCTaB M CTPOCHHUE KIICTKU 8 1 1 bubmorexa OK
P https://m.edso00.ru/7f41c292
JKuzHenesaTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 2 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 1 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
PesepBHOE Bpems 1 bubmorexa [TOK
p P https://m.edsoo.ru/7f41¢c292
0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4.5



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 15 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0.5 bubmorexa HOK
P ' 11.09.2023  https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUHU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 bubnuoteka [JOK
U UX U3y4YCHHE 18.09.2023  https://m.eds00.ru/863e6564
4 XUMHU4ecKuil cocTaB KiIeTKH. Bona u 1 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIN 25.09.2023  https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
b . 1
> eaticit. COCTaB H CTPOCHHE GenkoB 02.10.2023  https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue
6 KaTaJUTHYECKON aKTHBHOCTH 1 05 bubmuorexa [JOK
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI ' 09.10.2023  https://m.edsoo.ru/863e6b72

WM KaTaJia3bl)» ¢ MIpUMeHeHueM
undpoBoii 1adbopaTopuu
RELEON,uenTpa «Touka pocta»



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

bubmuoreka [JOK

! YraesozeL. Jmmmet 16.10.2023  https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hywaentiosbie knciorel. AT® 23.10.2023  https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EeHHS bubnmoreka [JOK
kietku. Knerounas teopust 06.11.2023  https://m.edsoo0.ru/863e6e88
10 Knerka kak nenocrnas »uBas
cucremMa 13.11.2023
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHUs KIETOK
paCTeHI/Ii/’I, JKUBOTHBIX, FpI/I6OB u Bubnuoreka L{OK
11 OakTepui 10T MUKPOCKOIIOM Ha 0.5 https://m.edso00.ru/863e6ff0
20.11.2023
TOTOBBIX MUKpOINpEINapaTax U ux https://m.edsoo.ru/863e716c
OMMCaHUE» ¢ MPUMEHEeHHeM
nu(ppoBoii 1adoparopuu
RELEON,uenTpa «Touka pocta»
bu6mmoreka [IOK
12 O6MeH BeILIeCTS HH META0OH3M 27.11.2023  https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Porocurres. Xemociires 04.12.2023  https://m.edso0.ru/863e7c98
. bubnmoreka [JOK
14 meprerueckuii oomen 11.12.2023  https://m.edsoo.ru/863e7aae
JKu3HeHHBIH UK KICTKU. [leneHue
kJeTku. Muros. JlabopatopHas BuGmorexa LOK
15 padora Ne 3 «Habmionenme mutosa s 05 18.12.2023  https://m.edso0.ru/863e7dc4

KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax» ¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

npuMeHeHueM uugposBoi
aadoparopun RELEON,uenTpa
«Touka pocra»

Buocunres Oenka. Peakuusa

bu6mmoreka [IOK

16 MaTPUYHOT'O CHHTE3a 25.12.2023  https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnauns — Ouocuires bexia 08.01.2024  https://m.edsoo.ru/863e796e
18 Hexknetounsie (opMbI KU3HH — bubnuorexa [JOK
BUPYCHI 15.01.2024  https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 ®opMbl pa3MHOKEHUS OPTaHU3MOB 15.01.2024 https://m.eds00.ru/863e81b6
R https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meitos 22.01.2024  https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OIII010TBOPEHHE.
21 JlaGopatopHnas pabota Ne 4 05 bubnuoreka [IOK
«M3yueHne cTpoeHus MOJIOBBIX 29.01.2024  https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 WNHnuBunyanbHOE pa3BUTHE bubnnorexka [JOK
OpraHu3MOB 05.02.2024  https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH ¥ H3MEHYHUBOCTH 12.02.2024  https://m.eds00.ru/863e86f2
CremieHHOe HacieJOBaHNE
24 npusHakoB. JlaboparopHas pabota 05 bubnmoreka [JOK
No 5 «M3yuenue pe3ynbpbTaToB 04.03.2024  https://m.edsoo0.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO



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

CKpeUIMBaHus y Apo30(uisl Ha
TOTOBBIX MUKpPOIIPEIapaTax»

3aKOHOMEPHOCTU HACTIEAOBaHUS

bu6mmoreka [IOK

2 .M
> npusnaios. MowornGpuanoe 10.02.2024  https://m.eds00.ru/863e8878
CKpEIlMBaHUE
26 I'enernka ueoBeka Bubmorexa ITOK
15.04.2024  https://m.edsoo0.ru/863e8d78
UTHOPHUIHOE CKPEINBAHNE. 3aKOH
27 SeSaBHiHi[/[oro Hef():nli:l OBaHUA bubmmorexa LOK
A 26.02.2024 | https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
28 I'enetuka nosa. Hacnenoanue bu6mmorexa [IOK
MIPU3HAKOB, CIIETUICHHBIX C IMTOJIOM 11.03.2024  https://m.eds00.ru/863e8c60
WsmenunBocth. HeHacnencreeHHas
M3MEHYUBOCTH. JlabopaTtopHast
29 paborta Ne 6. U3yuenue 05 bubnunorexa [JOK
MOAN(GUKAITMOHHOW U3MEHYHBOCTH, ' 18.03.2024  https://m.edso0o.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»
HacnencrBenHass '3AMEHUYHBOCTD.
30 Jlabopartopnast pabota Ne 7. 05 bubnunorexa [JOK
«AHaNM3 MyTalui y Apo30Quisl Ha ' 08.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpErapaTax»
PesepBHelIil ypok. O600IIEHHE 10
31 TeMe «HacaencTBeHHOCTh U 0.5
22.04.2024
W3MEHYUBOCTH OPTaHU3MOB
32 Ceneknus Kak HayKa U IPOLECC bubmmorexa [TOK
t K pott 06.05.2024  https://m.eds00.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CEJIEKIINN bu6mmoreka [IOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214

pacTeHuil U KUBOTHBIX 13.05.2024  https://m.edsoo.ru/863e9214
34 buotexHonorus kak orpacib 1 bubnnoreka [HOK
MIPOU3BOJICTBA 20.05.2024  https://m.edso0.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34 45

I[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa HOK
" 8 i 01.09.2023  https://m.edsoo.ru/863ea20e
5 Hcropus pa3sBuths NpeacTaBiIeHUN 1 bubnnorexa [JOK
00 3BOJIIOLUU 08.09.2023 | https://m.edso0.ru/863e9570
bubmuoreka [JOK
3 Miripoosostrons 1 15.09.2023  https://m.edsoo.ru/863e9cle
[Tomymsimus Kak sIeMeHTapHas
€IMHUIIA BUJIA U SBOJIOIHH.
4 JII;60 I.':llTo HI::UI abota ;0 1 1 0.5 bubmmorexa LIOK
paTOpHA p B ' 22.09.2023  https://m.edso0.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIOKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU 29.09.2023  https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 E 0 1
CTCCTBCHIbIT OTOOP M €O opMI 06.10.2023  https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pabora Ne 2 «Onucanue ' 13.10.2023 = https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEIILHOTO XapaKTepa
8 Hamnpasnenus u nmytu 1 bubmuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO3BOIIOLUN 20.10.2023  https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIIONNN 97 10.2023
10 Wcropus xu3Hu Ha 3emile U METO/bI
e€ u3ydeHus 10.11.2023
11 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumoreka [IOK
Ha 3emiie 17.11.2023  https://m.edsoo.ru/863ea5a6
12 PazuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
Y TIepUoIaM 24.11.2023  https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padora Ne 1 05 bubnunoreka [JOK
«M3ydyeHre HCKOIIaEMBIX OCTATKOB 01.12.2023  https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIHSIX )
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpraHUYeCcCKOro Mupa 08.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa bu6mmoreka [IOK
(anTpoOmOTEeHE3) 15.12.2023  https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
AHTPOIIOTEHE3a 22.12.2023  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
YyeJoBeKa 29.12.2023
18 UenoBeyeckue pachl U MPUPOTHBIE bubnuotexa [JOK
aJlanTanuy 4eJoBeKa 12.01.2024  https://m.edso0.ru/863eaea2
PesepBHelit ypok. O600IIEeHHE 10
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 19.01.2024

>KA3HU Ha 3eMIie)



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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DKOoJorus Kak HayKa

26.01.2024
21 Cpenbl OOUTaHUS U SKOJIOTHYECKUE bubnunoreka [HOK
(baxTopsl 02.02.2024  https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTophbl.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
99 obutanus». JlabopaTopHas pabora 1 bubnnoreka [JOK
Ne 4. «BnusiHue cBeTa Ha pocT U 09.02.2024  https://m.edsoo.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIEyCa» €
npuMeHeHueM Hu(pPoBOW
aadoparopun RELEON,uenTpa
«Touka pocra»
bu6mmoreka [IOK
23 brotieciie pakTops 16.02.2024  https://m.edso0.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nonyisiuu. [Ipaktudeckast padbora
24 Ne 2 «Hoafqu IUIOTHOCTH 0.5 01.03.2024
TIOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»
o5 Coo01ecTBa OpraHu3MOB — bubnmoreka [JOK
OnoIIEHO3 15.03.2024  https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(?KOCHUCTEMBI) 22.03.2024  https://m.edso0.ru/863eb46a
OcCHOBHBIE MIOKA3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa [OK
05.04.2024  https://m.edsoo.ru/863eb5fa

CaoiictBa skocucteM. Cykueccus



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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IIpupoiHBIE 3KOCUCTEMBI

12.04.2024
29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1 10.04.2024
30 buocdepa — rinobanpHas 1 bubnmoreka [JOK
JKOCHUCTEMA 3eMIIU 26.04.2024  https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
onocdepsl 03.05.2024  https://m.edso0.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiu 1 10.05.2024
33 CocyniecTBoBaHHE IPUPOIBI U 1 bubnnorexa [HOK
YeJI0BEUECTBA 17.05.2024  https://m.edsoo0.ru/863ebale
PesepBHEIit ypok. O6001ICHAE TEMBI
4 1
3 «Co00111eCTBa U DKOJIOTHYECKUE 24.05.2024
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

buonorus, 10 kmacc/ [laceunnk B.B. M."IIpocsemenne"2022. bazoBblii ypoBeHb. buosnorus,

11 knacc/ [Taceunuk B.B. M."IIpocBemenne"2022. ba3oBblii ypOBEHb.

METOIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
1. A.B.Tepemos, P.A.IlerpocoBa, buonorus 10 kiacc. M. "Musmo3una"2012.
2.B.C.Poxnos, E.A.Hukumosa, buonorus. YueOnas kaura 11 ximacc. M."HammonansHoe

obpazoBanue" 2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1.https://resh.edu.ru/

2.https://lwww.yaklass.ru/






