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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4eHHs U TpeOOBAHMH K YPOBHIO IOJArOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHuH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEEICHbl OCHOBHBIE (DYHKIIMH MPOIPaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpenenser 005A3aTeIbHOE IPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpejieieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nmporpamme no OHOJOrMM TakKe YUYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOHN AeATeNbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosoruu (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPHUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTALWH  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM 0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IlosTomy Hapsimy ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHH, a TakKKe
3HAHUH O CTPOEHUU KUBBIX CUCTEM Pa3HOI'O PaHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS MPOIUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS pelIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMH, CO3AAET YCIOBHS JUIA: TO3HAHUS 3aKOHOB >XHBOW TNPHUPOJIBI,
¢dopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombimoe 3HaueHWe OWOJIOTHST HMMEET TaKXkKe [UIS pEIIeHUS BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
ononoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs WUHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYphl, CHOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUHU C TMPENCTABICHUSMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
4aCTHOCTH, (PU3UKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAUYCHUH Y4eOHOTO



npenMera «bUONOTHS» COCTaBWIIM OCHOBY [UISl OIpPENENCHHs TOAXOIOB K OTOOpy U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUSL, ITPEICTABICHHOIO B TPOrpaMMe 1o OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC TSI (OPMHPOBAHUS OOIIEH KYJIBTYpHI, ONMPEACIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp’KaHusl, KOTOphIe CIy>KaT OCHOBOM g  (QopMUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTENIBHBIX OCOOEHHOCTSIX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToJpl HAy4YHOTO NO3HaHUs», «KieTka kak OMOJIOoTHYecKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIaJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTuxkeHune 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3axX, MPaBWIAX, CIYKAIIMX OCHOBOH ISl (OPMHUPOBAHHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOCHHMHM, MHOTOO00OpPa3sMU M OCOOCHHOCTSIX MKHUBBIX CHCTEM pPa3HOIO0 YpPOBHS OpraHuU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopmupoBaHre y OOYYalOMMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydYaromuxcs oOImel KyabTyphl, (YHKIMOHAIBLHON TPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUN B MPAKTUYECKON JEATEIbHOCTH YEJOBEKA, PA3BUTHUM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCTEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHUIO K OKPYXKAIoMIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
SBJISIETCSI 00S3aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o00iacTu
«EcTecTBeHHO-Hay4YHBIE PEIMETHI.

Jnst m3ydenusi 6uojorny Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 yaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

Metoap!l Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEpPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJIOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3aI U,

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

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

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHH ~ cOCTaB  KJIETKH.  XHUMHYECKHE  DJJEMEHTHI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKUMHA BOJBI M MUHEpAIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue karammzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMOJNHcaxapuibl (KpaxMman, TJIHKOTeH, IeToNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunnoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounas Teopus — mpumep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmIre Mpu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
memOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cuctema CuHTe3a Oelka.



Tumbl KJIETOK: SyKapHOTHYecKass M mpokapuoTuyeckas. (OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxaeHne MUTOXOHIPUM M IUIACTHA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHe XMMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpEHU, YKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHbBIX, KUBOTHBIX W OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpoeHHUS KJIETOK pACTCHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poipb
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el (orocunTe3a. Peaknmu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a JIs JKU3HHU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MHpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasiuu. KoaupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl xu3HM — Bupychl. Mcropust otkpbiTHs Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUpPYycoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIe BUpycaMu. Bupyc umMmmyHoaeduunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbld 1wk Bupyca CIINMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKU3HEHHBIM HMKN KieTku. MHTepdasza m murtos. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
pPa3MHOXEHHS: JeJIEHUEe HaJIBOE, MOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu meiosza. [Iporeccel, mpoucxomsiime Ha cragusix menosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AWlIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KHUBOTHBIX: JApOOJIEHHE, TracTpysIsaius,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 BETKOBOIO PACTEHUSA: CTPOEHUE CEMEHH, CTaJUH
pa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOMHOE OMIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka mitekonuraroniero», «KapnokuHe3 B KJIETKax KOpPEIIKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabnmoeHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHass pabora Ne 4. «/3ydeHHWe CTPOCHHUS TMOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETUKU. BKIIa pOCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHUE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JAurubpupnoe  CKpeuMBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHUS  MPHU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMmeTHble opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CUEIUVIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTH. XAapaKTEPUCTUKA MOJAUPUKANMOHHONW H3MEHYHBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHasi, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u 1onoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAesieHUe TEeHOTHUIA: TOJIHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 30pOBOTO 00pa3a >KU3HHU, NTUArHOCTUKU, MPO(PUIAKTUKHA U JICUCHUS T€HETHUYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYECHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeuBanuey, «L{uTonornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMozaeicTBre ajuIeNbHBIX TEHOBY, «l eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunbel denmoBeka W OJKUBOTHBIX», «Buapl wm3MeHunBocTH», «MoaudukannonHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnm KpoBu», «MyTalloHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monenu-ammukanuu «MoHOrHOpUaAHOE CcKpemmBanuey, «HemonHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocraBieHue 1 aHajau3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MPOIECcC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KopoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuausa. CkpenyBaHWEe YWCTBIX JHHHA. [erepo3wc, wiu THOpUAHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITambl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobrembl. MO -
TCHETHYECKH MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHun», «OTaanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHHUS CEJIeKIMU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035HUCTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUU. DBOJIIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTUU. BiusiHUE YBONIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMIONUHU. [lameoHTONOrMYECKHEe: MOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOM JIETOIHUCH, Tepexoanbie popMbl. buoreorpapudeckue: cxoacTBo
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJACTBA U Pa3NU4Us dMOPHOHOB PAa3HBIX BUIOB TMO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTMYHBIE, PYAMMEHTapHBIC OpTraHbI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIECICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUS JapBUHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynsanuus kak eIMHNLA BUIA U SBOJIFOLUU.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHblil 0TOOp — HampaBisitomuii gaxtop 3Boiouud. DOpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOneHuit
y OpraHu3MoB. ApoMop( 036l U HINOATATITAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

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

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbIld  0TOOp», «MHOrooOpa3ue COpTOB pacTeHwil», «MHorooOpasue mOpo.
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHYMBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mytemectBus Y. JlapBuna», «boprba 3a cymiectBoBanue», «lIpucrnocoOGneHHOCT
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO/I0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HalpaBJIeHUs 3BOIIOIUNY, 00bEMHAs MozeNb «CTpoeHHE FOJ0BHOTO MO3Ta O3BOHOYHBIX Y.

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocom», BlIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mArymiku», MuKpomnpemnapar «Jlpozodmia» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TEJa).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

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

JlaGopatopnast pabora Ne 2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJronny. HavanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.



PasButne xu3Hm Ha 3emsie mo spam u nepuomaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPITOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3zo3olickas 3pa 1 €€ nepuojibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJorus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo1bl n3ydeHus: antponorenes3a. CxoAcTBa U pa3andus 4eIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU JBOJIIOIMH YEJIOBEKA: aBCTPATOMUTEKHU, YETOBEK yMENbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBININE pachl: €BporeouHas (EBpa3HiicKas), HETpo-
aBcTpaloujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

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

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHas CHUCTeMa OpPraHUYeCKOro Mupa», «CpaBHEHHWE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsku  «lIpoucxoxaeHne dyenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIus «DOpMbI COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckast pabota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropsl. Kmaccudukamus skomorndecknx (akTOPOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoToNepHoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHYECKUX (PaKTOPOB. bruomornyeckue puTMsl.



buotnueckne  ¢akroppl. Buapl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OWOTHYECKUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALMU U €€ perysiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTCHUH M3 Pa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «IToacu€T MIOTHOCTH MOMYJISIIMNA Pa3HBIX BUJOB PACTCHHI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysanus, pazsutue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. W. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa Onochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3J€MEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHANIBHOIO YIPaBJIEHUS IPUPOIAHBIMU pECypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuue! u cxemsl: «llumessie nenu», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpuponHsie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUeckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme UCTOYHMKHU 3arps3HEHUS BO3JlyXa M TPYHTOBBIX Bona», «IlouBa — BakHeWInas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHUKoOBbIHA 3P herT, «DPakTOpbI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykTypa ouochepsn», «Pacpoctpanenue



XKHU3HU B Ouocdepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepona B Ouocdepe»,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuM © KOJUIGKIMH pACTeHHUH U  KHUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHusI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHMU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS mpeaMera «bHonorusy» BbIIEICHBI
CIICYIOIME COCTABIIAIOIING: OCO3HAHME OOYYAIOIIMMHUCS  POCCUHUCKOH  Tpa)KIaHCKON
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOTPEICICHUIO,
HAIMYUE MOTHBAIMM K OOY4YEHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXICHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKHX TPATUIIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
OMOJIOTMYECKOTr0 00pa30BaHUs, HAIUYUE OSKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIEJIM U CTPOUTD KU3HCHHBIC TIIAHBI.

JIMdHOCTHBIE pe3yabTaThl OCBOCHHS TpeaMmeTa «bHONOorws» ITOCTHraloTCs B CIUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYECCKHUMH ¥ JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHS, Pa3BUTH BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaOXCHUSI K 3aKOHY U IPABOIMOPSAKY, YEIOBEKY TpyJAa U CTapuIeMy MOKOJICHHIO, B3aUMHOIO
YBOXKCHHS, OCPEeKHOr0  OTHOIICHUS K  KyJAbTYpHOMY  HACICOUI0O W TPAJUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIMIHOCTHBIC Pe3y/IbTaThl OCBOCHHS Y4eOHOTO mpeaMera «Bbruosorusy TOKHBI OTPaKaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacupeHne >KU3HCHHOTO OIbITa M OMBITa JSATSIBHOCTH B TPOIECCEe Peal3allii OCHOBHBIX
HAIPaBIIEHUHN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTRA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U IMO3HABATEIIBHBIX 33124, BEITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM JKU3HH U OOBSICHSATH €€

YMEHHE YYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBYS JIIOJICH ¢ Pa3HBIMU YOSKICHUSAMH, KYJbTYPHBIMH IEHHOCTSMH U COITHATBHBIM
MTOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHHUS YUCOHBIX,
MO3HABATENIHBIX M HUCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIHHOTO OTHOILIECHUS K MHEHHIO
OIITOHEHTOB MPH 0OCYXJICHUH CITOPHBIX BOIPOCOB OMOJIOTHIECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM NEATETHHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UICHTHYHOCTH, TATPUOTU3MA, YBAKCHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOrHH, TOHUMAHUSI 3HAYEHUSI OMOJIOTHH B TTO3HAHUU 3aKOHOB MPUPO/IbI, B dKU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOT0O HapO/a;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

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

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (OpMHPOBAHMA  KYJBTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 6e30MacHOro oopasa *Ku3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYJYy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBIMOJHATH  TAaKYIO
JIeATETbHOCTb;

MHTEpEC K pa3uyHbIM cepam mpodeccuoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peanru30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpa30BaHUIO Ha NMPOTSKEHUU BCEH
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKONW KYyIbTYpBI: MPHOOPETEHHE ONbITa TUIAHWPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHeE TTI00aTBPHOr0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel HX pelieHus;



CHOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPH U3YUYEHUH OMOJOTMM 3HAHUS M yMEHUS
IpPU pEIIEHUH MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIb30BaHUEM (COOIIOACHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBbHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJiabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uku OHONOrMU Kak HayKd, OCO3HaHHUS €€ poiu B (HOPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOIMHU JUIsI COBPEMEHHOW LIMBUIIM3ALMU: 0OeCIeueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHSI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOo0OJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWI B LIEJISIX MOBBIMICHUS OO0
KYJBbTYpbl, €CTECTBEHHO-HAy4HON TIpPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YyHKIIMOHAJIbHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KAaIOIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHMH, yMeHHUe JeiaTb 0OOCHOBaHHBbIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHIO HOBBIX 3HAaHMM 1O OHOJOTMM B COOTBETCTBUM C IKM3HEHHBIMU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buOJOrus» BKIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenIMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPaXKarolIue EeI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHue, HaOII0/eHUe, U3MEPEHUe, SKCIEPUMEHT U JIPYTHX), YHUBEpCalIbHbIE
yueOHbIe JeiCcTBUS (TM03HABaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUrBaOIINe



dbopmupoBaHre (QPyHKIMOHAIBHON TPaMOTHOCTH U COIMAIBHOW KOMIIETCHIIUU OOYYarOIIUXCs,
CIOCOOHOCTh o0yJaromuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXTUCITUTUTNHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBRi1ajleHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKAIUMU, OOOOIICHHS), PACKpPhIBAaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OINpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE MOHSITUS JJIs OOBSCHEHHS (AKTOB W SIBICHHHA KUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMECIOIIUXCS MaTePUATbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIEHOMY ITOMCKY METOIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX MTPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CICACTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEICATCIIEHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIIBUTAaTh HOBBIE HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(POpMAIUHM (TEKCTe Yy4eOHOro Mmocoowms,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHNBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCITIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH padboTe C OMOIOTHYECKOU
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJETh HABBIKAMU pACIO3HABaHUS M 3alMTHl WHpOpManuu, HWHGOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(PIUKTHBIX CUTYallUl, YMETh CMIr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHS, NMOHUMATh HaMEpPEHUS
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEHMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOU pabOTHI TpU
pelieHny OMoJ0TH4YecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

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

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHMW30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENEISATh POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBbIE NPOEKTHI, OLIEHUBATh HAEH C MO3ULUU HOBHU3HBI, OPUTHMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1ajieHHe YHUBEPCAJIbLHBIMHU PEryJaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKaX IO OTHOMICHHIO K JKMBOH NPHPOJE, CBOEMY 30POBBIO M 3JI0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENILHO COCTaBJIATH IUIaH PELICHUS MPOOIEMBI ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MTPUOOPETEHHBIN OIBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS 110 UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U QPTYMEHTHI JPYTUX [P aHAIN3E PE3YIbTaTOB JESTEILHOCTH,

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buosorus» HaydHble 3HaHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX >KU3HEHHBIX CHUTYaIUsX, CBA3aHHBIX C Ouosorued. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMH B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTMYECKUMX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opranusM, Merabonu3sM (0OOMEH BeImeCTB M  MPEBpalleHUE DHEPruu), TOMeocTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoyKiMs), HACIECTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. WU.



Bagunosa) u yuenus (0 neHTpax MHOrooOpasus M MPOUCXOXKICHHUS KylIbTypHbIX pactenuii H. 1.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
DKCIIEPUMEHTA, BBIJIBWKCHHE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOPUM U 3aKOHOB, YMEHUE JI€JIaTh BEIBOJBI HA OCHOBAHUU II0JIyYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIEIATH CYHICCTBCHHBIE IIPU3HAKA BUPYCOB, KJIETOK IPOKApUOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIBHOIO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeUeHus
0€30MMaCHOCTH CBOEr0 3J0pOBbS M 370pPOBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHME, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIMBAHUS
JUIS TIpEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, JSKOJOTMYECKHe (PAaKTOpbl, SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEJyLIEHTHI, LIENH MUTaHNs, SKOJIoruyeckas nupaMua, ouoreoueHos, ouocgepa;

YMEHHME Wu3araThb Ouonoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHUECKasl TEOPUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposlieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIOJIEHUE U ONMCAaHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAaHUY NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS JKOJIOTHUECKHX (aKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B HYKOCUCTEMAX, aHTPOIIOTEHHBIX N3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEILECTB U OHMOreOXMMHYECKHX LHKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIUX JIOACH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
IPUPOONOIB30BAHNUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHbIE M MPAaKTHUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAIONIYIO0 IICEBIOHAYYHbIE 3HAHHUSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeacTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE ITMCBbMEHHBIE U YCTHBIE COOOIIEHMs, 00001as
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n MPOrpaMmmbl Bcero Koutpoaeubie Ipakruyeckue oOpa3oBaTesibHbIE
padoThI padoThI pecypebi
bubmuoreka [JOK
. brosorus kax Hayka 2 0-5 https://m.edso0.ru/7f41¢c292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bubimorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edso0.ru/7f41¢c292
4 JKu3HenesaTeIbHOCTh KICTKH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edso0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
8 PesepBHOE Bpemst 1 bubmmotexa [IOK
https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero KonTpoabubie IlpakTnyeckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTshI pecype
bubnmoreka [JOK
. IBOITIOLHONHAA GHOTOTHS o . https://m.edscﬁ).ru/7f4lcc74
5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOe Bpemst 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No Kosaun4yectBo 4yacos Mara DJIeKTpPOHHbIe U (POBbIE
H/'n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
bu6nuoreka [IOK
1 Bbuosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
2 [IpakTuueckast padora Ne 1 1 05 Bbu6moteka [JOK
«Hcnonp30BaHKe Pa3IUYHbIX METOI0B ' https://m.eds00.ru/863e6122
P U3YICHHH OUOJIOTHIECKIX OOBEKTOBY
3 buosiornueckue cucremsl, MPOUECCH U UX 1 bubnunoreka LIOK
U3y4YeHUE https://m.edso0.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Boga u 1 bubmmoteka IIOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
5 benku. Coctas u crpoeHue 0eKoB 1 hitps:/m.eds00.ru/863e6072
®epMeHThl — OMOJOTUYECKHE
6 syueme carammiscoron atmmoorn 1 05 BuGmorera LLOK
' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaasbl)»
but6mmoreka [IOK
! Yraesoast. Jlammazt . https://m.edso0.ru/863e6870
bubnunorexa LIOK
8 Hyknentossie kucnorsl. AT® . https://m.edsoo.ru/863e6d5c
9 Hcropus u MeToIbI U3Y4EHUS KIIETKH. 1 bubmuoreka [IOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KieTka xak mesocTHas XuBas CUCTEMa 1
11 CtpoeHune 3yKapuOTHYECKON KIICTKH. 1 0.5 bubnuoteka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JlaGopaTtopHnas padora Ne 2 «3ydyenue
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB U OaKTEpUi 01 MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux
OIHCAHHE»

https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6nmoreka [IOK
12 OOMeH BEmECTB Wi METa00MH3M https://m.edsoo.ru/863e766¢
13 dotocuaTe3. XEMOCHHTE3. bubnunoreka LIOK
DHepreTuyeckuii 0OMeH https://m.edso0.ru/863e7c98
Kontponbnas pabota Ne 1 mo remam
14 «Knerka. XuMH4IecKHii COCTaB KJICTKH. bubnunoreka LIOK
OpraHuyecKkre 1 HEOPraHHYECKHUE https://m.edsoo.ru/863e7aae
BEIIIECTBA KJIETKU»
JKu3HeHHbIN UK KIeTKU. [{enenue
15 3 diaomorene mirosa s crertax 05 Bubmotera LIOK
A ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpPELIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakius MaTpuyHOro bubmuoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796e
bubmmoteka IIOK
17 Tpancnsmus — OuocuHTE3 OENKa hitps://m.eds00.ru/863e796e
bu6nunorexa LIOK
18 Hexnerounsie popMbl )KHU3HU — BUPYCHI https://m.eds00.ru/863e7540
but6mmoreka [IOK
19 @DopMbI pa3MHOXKEHHS OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX
21 kieTok. OmnonorBopenue. JlabopaTtopHas 0.5 bubmorexa I[TOK

pabota Ne 4 «3yueHnue cTpoeHHsI

https://m.eds00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

ITOJIOBBIX KJIECTOK HAa I'OTOBBIX

MUKpOTIpenaparax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

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

23 ['eneTka — Hayka 0 HaCJIEACTBEHHOCTH U bu6nmoreka [IOK
U3MEHYHUBOCTHU https://m.edso0.ru/863e86f2

e B 10K

' https://m.eds00.ru/863e8878
CKpEIIMBAHHE

o5 JurubpuaHoe ckpenBanue. 3aKoH Bu6moteka [JOK
HE3aBUCHMOI'0 HACJIEOBAaHUS IIPH3HAKOB https://m.edso0.ru/863e89a4
CrerieHHOE HacJIeJJOBaHUE MTPU3HAKOB.

JlaboparopHas pabota Ne 5 «M3yuenue

26 pe3yabTaTOB MOHOTHOPHIHOTO U 05 Bbu6mmotreka [JOK
JUTHOPUTHOTO CKPEIIUBAHUS Y ' https://m.eds00.ru/863e8c60
Jp030(UIIBI HA TOTOBBIX
MUKpOTpenaparax»»

27 I'enernka noma. HacinemoBanue bu6nmorexa LIOK
NPU3HAKOB, CIEIUICHHBIX C TOJIOM https://m.edso0.ru/863e8c60
N3smenunBocth. HenacimeacTBeHHAS
M3MeHYUBOCTh. JIabopaTopHas pabora Ne

o8 6. M3ydenne Mo pUKAIIHOHHOM 05 bubmuoreka [IOK
U3MEHYHBOCTH, IOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsJia U BapHUAIIHOHHOM
KpHUBOW»

HacnencTBeHHass HK3MEHYHUBOCTD.

29 JlaGopatopHnast pabora Ne 7. «Ananus 05 bubnuotexa [JOK
MyTalui y Jpo30(uiIbsl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIpErapaTax»

30 I'enetnka yenaoBeka bubmmorexa TTOK

https://m.edsoo.ru/863e8d78

31 Kontponbnast pabora No2 mo teme:



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

«HacnencTBeHHOCTh ¥ U3MEHUYHUBOCTh
OpPTraHU3MOBY

32 Cenexnus Kak HayKa U MpoIece 1 BH6H_HOTeKa HOK
https://m.eds00.ru/863e9214
33 MeToObl U TOCTHIKEHUS CEJIEKIINU 1 bu6nmoreka [IOK
pacTeHUi U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus Kak orpacib 1 Bu6mumoteka [JOK
IIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
wn Tema ypoka Beero Kontpoabubie IIpakruyeckue w3ysenmus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
1 DBOJIIOIHS U METOJIBI €€ N3YUICHHS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubnnorexa [JOK
3BOJIIOLHN https://m.edso0.ru/863e9570
3 Mukpoosomouns . iipeim edso0 TW/B6360c1:
[Tomynsitius Kak 3JIeMEeHTapHask eUHUIIA
4 BHJIa 1 dBOrOIMU. JlaboparopHas paboTa 1 05 bubnnoreka [JOK
Ne 1 «CpaBHeHue BUJIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKy1ue cuibl (3JIeMeHTapHbIE 1 bubmuoreka [IOK
(aKTOpBI) IBOIIOIMU https://m.edsoo.ru/863e9da4
. bubmuorexka [IOK
6 EcTecTBenHsbIit 0TOOp 1 €10 (GOpMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BOMIOIMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas pabota 1 05 bubmuoreka [IOK
Ne 2 «Onrcanme npucocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHu3ma 1 €€ OTHOCUTEIBHOTO
XapakTepay
8 Hanpapnenus u myTu Makpo3BOJIIOIIUN 1 bubmorexa LIOK
P T P " https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocCTh 3BOJTIONNN 1
10 Uctopus xxu3Hn Ha 3emiie 1 METOBI €€ 1
U3y4YeHUs
11 I'unoTe3sl NPOUCXOKACHUS KU3HU HA 1 bu6muotexa [JOK
3emie https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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PazBuTue xu3HU Ha 3eMJie 110 Apam U

bub6nmoreka [IOK

12 nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJIOIUH
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
13 [IpaxTuueckas padora Ne 1 «I/IBYT-IGHI/IG 0.5 ﬁﬁg;l;l/(;rféeﬁs(i.orﬁ/%%a%c
HCKOIAeMbIX OCTAaTKOB PaCTCHUI U
KUBOTHBIX B KOJUICKITUSIX)»
14 CoBpeMeHHas cucTeMa OPraHuYeCKOro bubmmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOIIOTEHE3) bubmorexa [OK
https://m.edsoo.ru/863eac2c
16 JBwmxyme cuibl ((hakTopsl) Bu6mmoteka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIIOLIUU YEJIOBEKA
18 Yenoseueckue packl U NPUPOIHBIE bubmmnoreka HOK
aJanTaly YeIoBeKa https://m.edso0.ru/863eaea2
PesepBHblit ypok. O000111€HNE 110 TEMe
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emie»
20 OKoJorus Kak HayKa
21 Cpenpl 0OuTaHUS U SKOJIOTHUECKHE bubnmnorexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas
paborta Ne 3. «Mopdonornueckue
22 O0COOCHHOCTH PAaCTEHHH U3 pa3HBIX MECT 05 bubmmnoreka [JOK
oburtanusi». JlabopaTopHas pabora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHMe cBeTa Ha POCT U pa3BUTHE
YEpEHKOB KOJIeycay
but6mmoreka [IOK
23 buomrieckie paxTope: https://m eds00.ru/863eh348
o4 DKOJIOTUYECKHE XaPaKTEPUCTUKU 05

nonyssinun. [Tpakrruueckas padota No 2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«Toncuét MIOTHOCTH MOMYJIALUMK Pa3HbIX
BHUJIOB PACTEHUI

25 Coo01miecTBa OpraHu3MOB — OHOIIEHO3 1 ]f?tptlgg:l;llcr)rf.egjasg)(.)rllf/SGSeb 163
26 DKOJOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 ﬁgg;l;l/?;.ee?silorﬁm 63eb46a
21 Dronommeniae mpais, Caofirsa ) BuGmorera LIOK
https://m.edso0.ru/863eb5fa
skocucteM. Cykueccus
28 [Ipupoanblie 3xocucTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanpHas sKOCHCTEMA 1 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmmoreka [JOK
onocepsr https://m.edso0.ru/863ebd16
32 YenoeuecTBO B 6rochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOJBI U 1 bubnnorexa [JOK
9eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HNE TEMBI
«Coo011ecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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