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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHMIO COZEp:KaHUs ydeOHoro mnpenmera «buosnorus» cocraBUIIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4eHHs U TpeOOBAHMH K YPOBHIO IOJArOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHuH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEAEICHbl OCHOBHbIE (DYHKLIUU MPOrpaMMBbl
1o OMOJIOTHU U €€ CTPYKTYpA.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpelielieHue I0
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BAaTeIbHOCTh M3Y4YEHHUS! y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nmporpamme no OHOJOrMM TakKe YYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbIM
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 6uosnorun (10-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPHUHIIUIL
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM 0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IlosTomy Hapsimy ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHH, a TakKKe
3HAHUM O CTPOCHUU )KUBBIX CUCTEM Pa3HOI'0 PAHTa U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIIUX B HUX
IPOIIECCOB B TPOTpaMMe 1O OHOJOTHH yJEeNIeHO BHHUMAaHHE HCIOJIB30BAHUIO MOTyYSHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH 1€1eco00pa3HOro MOBEACHUS B OKpY)KaloLled MpUpOAHOH cpene,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIUMOCTBHIO OOECTIeUeHHs YCIOBHUA ISl PEUICHUS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MaéT YCIOBHSA MJIs: TO3HAHHUS 3aKOHOB JKUBOW MPUPOBI,
¢dopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeHEro oouiero ooOpa3oBaHus, couuanu3anun odyyaromuxcs. M3ydenue
ononoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs WUHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpBhl, CIOCOOCTBYET
MHTETpalui OMOJIOTHYECKUX 3HAHUH C TMPEICTABICHUSMH W3 JIPYTUX YYEOHBIX NPEIMETOB, B
4aCTHOCTH, (PU3UKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAUYCHUH Y4eOHOTO



npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEICTABICHHOIO B IPOrpaMMe Mo OHMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTEIbHBIX 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 HAy4yHOrO Mo3HaHus», «KileTka kak OHoiorudyecKas CucTemMan,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
00yJalOIMUMHUCS 3HAHUSAMHU 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.

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

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiax, CIYKallMX OCHOBOH I (OpPMUPOBAHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYy4YHOIO IO3HaHUS,
CTPOCHHMHM, MHOTOO00OpPa3sMU M OCOOCHHOCTSIX MKHUBBIX CHCTEM pPa3HOIO0 YpPOBHS OpraHuU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHHS OKPYXKAIOIIETO MUpA >KUBOW MPHUPOABI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

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

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHUW JIJISi TOBBIIICHUS YPOBHS IKOJIOTHYECKOMN
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOII0ICHNE Mep TTPODHIIaKTHKN 3a001eBaHUN.

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

Jnst m3ydennsi 6uojorud Ha 6a30BOM ypOBHE CPEIHETO O0IIero o0pa3oBaHMs 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. apBun, 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 YETBEPTUYHAs CTPYKTypa). XHUMHUECKHE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

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

VYrieBonbl: MOHOCaxapubl (TJIIOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMOJNHcaxapuibl (KpaxMman, TJIHKOTeH, IeToNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHUAOB 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 kiuerke. Kiierounas teopust — mpumep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmIre Mpu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl 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. IIpomcxoxneHne MHUTOXOHAPUH M IUIACTHUA.
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,
«PacrnpeniesieHue XUMUYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHune 3ykapuoTHUECKOU
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, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

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

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHHUs KJIETOK PACTECHUM, KUBOTHBIX WU
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpolecca Meradoausma. Poib
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 (a3el (orocuHTeza. Peaknum dorocuHTE3A.
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. 3HaYeHHE XEMOCHHTE3a JJIS JKU3HU 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 cunte3 PHK. Tpancnsnus — 6uocunres 6enka. Dtanbl TpaHcasiuu. KonupoBanue
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 U YellOBEeKa, BhI3bIBaeMble BUpycaMu. Bupyc mMMyHoaeguIMTa YeToBeKa

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

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

Tabmuupr  u cxembl: «Tunbl  nuTaHus», «Mertabonuzmy»,  «MHUTOXOHIPUIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJHK».

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

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKI, WM JKU3HEHHBIM HMKN KieTku. MHTepdasza m muto3. Ilporeccsl,
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: JIeJIeHUe HaJBOE, MOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu meiosza. [Iporeccel, mpoucxomsiime Ha cragusix meios3a. [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,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Oransl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHHE, TracTpysilus,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOEHUE CEMEHH, CTaJUH
pa3BUTHSL.

JleMoHCTpanum:

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

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sinexnerka mitekonuraroniero», «KapnoknHe3 B KJIETKax KOpelmka 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.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa pOCCUUCKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, YCTaHOBIEHHble [I.  MeHnenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpupnoe  CKpeuMBaHuWe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHUS  MPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJeI0BaHMIO T'eHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacinenoBaHue NpU3HAKOB, CUEIUJICHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiil psg u BapuannoHHas kKpuBad. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHasi, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacTtoTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUpPOBaHUE, B ToM umucie ¢ nomoibio [II[P-ananmu3a. HacnencrBennsie 3aboseBaHMs
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

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

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMoaeicTBrE aUIEIbHBIX T€HOBY, «l'€HeTHnYecKne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
W3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpynn KpoBu», «MyTalloHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACKH Teja), repOapuii
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopaTtopnas pabota Ne 6. «3yyeHne Moau(pUKaIMOHHON U3MEHYMBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

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

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

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

CoBpeMEeHHBIE METOJBI CEICKIIUU. MacCOBBI W WHIUBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KopoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuau3anuss U e€ YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK u Ttpancrenneix opranuzmoB. Knetounas wumxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobrembl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llonmumnoumus», «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 NpakTHYeCKUe padoThl:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHHUS CEJIeKIMU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoTIOLIHOHHAS OMOJIOTHS.

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

CuzerenbcTBa dBomonuH. [laneoHTosornyeckue: MOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOM JIeTomuCcH, epexoaHbie ¢popMbl. broreorpaduueckue: cxoacTBo
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA W Pa3iuydus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE. TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYyJAUMEHTApHBIE OpraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukymye Cuibl HBOJMIOLMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

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

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkymue cuibl ((pakTopbl) 3BOJIONMU BHJIOB B Ipupoje. MyTallMOHHBIN MpoLecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Bosonuu. [Ipumeps nmpucnocoOnenuii
y Opranu3mMoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

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:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, 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,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacteHmit», «MHOrooopasue mopoj
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHUYUBOCTbHY, «ApoMopdo3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJOTUIECKOE BU00Opa30BaHHEY.

Ob6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPACKH, HA0Op IJI0A0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KouieKuus «@POpMbl COXPaHHOCTH MCKOIIAeMBbIX
JKUBOTHBIX W pacTeHHi», Moaens ammuukanus «llepekpéct XxpoMocomy, BIaKHBIE Mperaparhl
«Pa3Butue Hacexkomoro», «Pa3BuTme mArymku», Mukpomnpenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe 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.

JloHay4HbIE NIPEICTABIECHUS O 3apOXKAECHUHU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKMX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavdanbHable Tambl Ononornyeckoi spostonun. ['umoresza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lanmeo3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

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

XapakTepucTUKa KIMMara M IeOJIOTMYECKUX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpakeHue 3BOJoLUU. OCHOBHBIE CUCTEMATHUECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJorus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HaciencTBeHHas M3MEHUHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaepraibckui, YemnoBexk pasymubid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOWJHAs  (a3MaTrcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

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

Tabmuner u cxembl: «Bo3nukHoBeHUe COTHEYHON CUCTEMBI», «Pa3BHTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAHbOHIIA), CIENKH WM U300paKeHHs] KaMEHHBIX OpYyIUi
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «M3yueHHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBHIX B
KOJUTCKITUSX ).

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

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pa3fenbl AKOJOTMH. MEeToAbl 3KOJOTHYECKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTeHHBIe. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoToNepHoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.



buotnueckne  Qakropel. Buasl OMOTHYECKMX ~ B3aMMOJEHCTBHM:  KOHKYpPEHIIMA,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMYIsuu. OCHOBHBIE IIOKA3aTead MOMYJISALHUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

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

TabGnuupl n cxemsl: kapta «IIpupoaasie 30Hb1 3emuan», «Cpelbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
oOUTaHU».

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

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuomeHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTbI, PpEIYLEHTBHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsurue. CyKkueccus.

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

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM M YPOOIKOCUCTEM.

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

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoOcdepbl Kak I100aTbHOM IKOCHCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

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

YenoseuecTBo B Onochepe 3emin. AHTpONOreHHble n3MeHeHHs B Ouocgepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycrorunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuue!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUeckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMUPOKOJMCTBEHHOTO Jieca», «IDKOCHUCTEMA XBOWHOTO Jjeca», «buoueHo3
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHeWas
coctasisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBelil 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykTypa ouochepsn», «Pacpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BIY, repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BU/I0B PACTCHUH U KHUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTUN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPEIHETo 00Iero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHHS INpeaMera «buonorus» BbIIEIEHBI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOINPEIEICHUIO,
HaJIu4Yue MOTHBallMU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInyaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomorusy JOCTUI'alOTCA B CIAHUHCTBEC
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
CONMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUIaMH U HOPMaMHu TMOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOTO3HAHMS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JTMYHOCTH, IMMAaTpUOTU3MaA,
YBAKECHUS K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TpyAa M CTAPLIEMY IOKOJIEHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepanuu, Npupoae U OKpYKarollen cpele.

JImaaOCTHBIC PE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMeTa «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHHHGﬁ JINYHOCTHU, CHCTEMOH INEHHOCTHBIX OpHCHTaHHfI, IMO3UTUBHBIX BHYTPCHHUX
yOeXIACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakKeHHWE 3aKOHA U
MIPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUU YIEOHBIX MPOECKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOJIOTHYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHUE  YUYUTBIBAaTh B  CBOUX JCUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHS JIOJIEH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
IIOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OIITOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HapoAay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOIIJIOE U HACTOSAILEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM [PUPOJBL,
JocTHXeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
Ouos0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIeCTBa;

ujeiHas yoexx1€HHOCTb, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIC PELICHMS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOIICHUME K CBOMM pOAMTENAM, CO3JAHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO IIPHUHSTHS LIECHHOCTEW CEMEWHOM XU3HU B COOTBETCTBUHU C TPAaJULUSAMHU HapoOAOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
Ka4eCcTBa TBOPYECKOM JINYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

NOHUMAaHME U peanu3alys 3710poBoro U 0e30macHoro oopasa *HU3HH (370pOBOE MUTAHHE,
coOI0fieHre TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJI HWHAMBUIYAIBHOTO W KOJUIEKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYalUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIECHUS aKOoroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JI00UE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

MHTEpEC K pa3nuyHbIM chepam npodeccHoHATbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HY;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIL30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEINPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOUICH HPUPOIHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME pPa3BUTOTO HKOJOTMYECKOTO MBIILIIEHUS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHHUA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMpPAaKTUKH, OCHOBAHHOTO Ha JMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOIECHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMoOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOoBeKa M oOllecTBa, B IMO3HAHUU MPHUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YpPOBHSI Pa3BUTHSI MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B IMOJIyUEHUU OMOJOTMYECKHX 3HAHWW B LIEJISAX IOBBIIMICHUS O00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS Ul aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po6JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO ACSITEIEHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATHI



MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHS y4eOHOTO mpeamera «BHOoJOoTHs» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIONIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHHE, TPOIECC, CHCTeMa, HAYYHBI (DaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHNUEe, HAOIIOJEHUE, W3MEPEHUE, SKCICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEPCAIbHBIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MIPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMEBI CPEIHEro 00IIero oO0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHWM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAM3a,
CHHTE3a, CpaBHCHHUS, KIACCU(PHUKAIMKU, OOOOINEHHS), PACKPhIBATh CMBICIT OHOJIOTHYECKHX
MOHSITHI (BBLICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TIOHITHSIMH);

ONpEeNeNATh UENU ACATEIbHOCTH, 3a7aBas IMapaMeTPbl M KPUTCPUU HX JIOCTHIKCHHS,
COOTHOCHTH PE3yIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TMOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh ITUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKH TIOCIICICTBUN NEATCILHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOM AESITeTbHOCTH, HaBBIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJ/IOB
pelleHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JCSITCILHOCTH I10 TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIIMU, TTPEOOPaA30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a7aud B OOpa30OBaTEIbHON NEATEIHHOCTH U
JKU3HEHHBIX CHUTYaITUsX;



BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3ajJady, BBIJBUTATh
TUNoTe3y €€ pelleHMs, HaXOAWUThb AapryMEHThl [UI J0Ka3aTelbCTBA CBOUX YTBEPXKICHMH,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBaTh IIOJIyYCHHbIE B XOJ€ pELICHMs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEeHOCa CPEACTB U CIIOCOOOB NEHCTBUSA B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KHU3HEIEATEIIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1acTei;

BBIJIBUI'aTh HOBBIE WJEM, NpPEUIaraTb OpPUTMHAIBHBIE IOJAXOAbl U PEUICHUS, CTaBUTh
Ipo0OJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMauu (TEKCTe ydeOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOJOrMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh MH(OPMALMIO pPa3IUYHBIX BHUJIOB U (HOpM
IPECTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh MU HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
6uonornyeckoit MHGopMaIK, HEOOXOIUMOM /7S BHIIOJIHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaiuu (cxemsl, rpaduKH, TUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIIOIB30BaTh W TMPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNuU, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX Cepax *KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKICHHS] OTHOCUTEJIbHO BBIMOJHEHMsI MpeJylaraeMoi 3aJayd, Y4YWUTHIBaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIINIT IPYTUX YIACTHHUKOB JIHAJIOTa WIIK TUCKYCCHH);

pacrno3HaBaThb HeBepOaJibHblE cpencTBa OOLIEHHS, MOHUMAaTh 3HAUYE€HUE COLHUAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQJIMKTHBIX CUTYallUd, yMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICHCTBUSA, MOHMUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOM (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellieHNH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)K10T0 WIeHa KOJUIEKTHUBA;



IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHUPOBATH
JNIEUCTBUA MO €€ ITOCTUKEHMIO: COCTAaBIATH IUIAaH ACHCTBUH, paCIpelesiaTh POJM C y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOr0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3IMYHBIX CHUTyalusX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pELIeHHUs B
KU3HEHHBIX M YUCOHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33Jayll B 00pa30BATENbHOM JEATEIBbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH peleHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX IPEIIOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, UCIOIB30BaTh MPUEMBI pedieKCun
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIBTATOB AEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYroro 4eaoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydyHble 3HaHUSA, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpIpETaluu W MNpeoOpa3oBaHUIO 3HAHHWM, BHJIBI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallusX, a TaKKe B PEAIbHBIX >KM3HEHHBIX CUTYaIUsX, CBS3aHHbIX C Ouomorueil. B
porpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOEHHs YyueOHoro mnpenmera «buonorusi» ¢ 10 knacce
JOJIKHBI OTPAXKATh:



c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U IOHATUM: )KU3HB, KJIETKa,
opranu3M, Merabosm3M (OOMEH BEIIeCTB W  NIPEBpAIllCHUE DHEPruM), TOMEeocTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTalllOHHas,
IEHTpaJbHAsl JOTMa MOJIEKYJIsIpHOUM Owosyorun), 3axkoHbel (I'. Mennens, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHHE M OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIIeTKe, (OTOCHHTE3a, IIACTUYECKOTO0 M IHEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJI0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 17151 IPUHATUS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHWE HEOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM M OMOTEXHOJOTHMH JJI palOHaIbHOIO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelIMBaHNe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBIMIOJIHATh JTAOOPAaTOpHBIE U MpaKTHUecKue paboThl, coOMIOIaTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHE KPUTHYECKH OIIEHHBATh M HWHTEPIPETHPOBATh HMH(OpPMALHNIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKJIIOYAIOILIYIO ITICEBJOHAy4YHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHHUKOB (CpencTBa
MaccoBOW MH(}OpMaNNK, HAYYHO-TIONYISPHBIE MaTEpPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oounomnoruu, QyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBATh CO/IEPKaHUE OMOJIOTHYECKUX TEPMUHOB U MOHATHI: BUJI, TOMMYJISIIIHS,
reHO(OH[, HBOJIOIMS, JABIKYIIHME CHIIbI ((AKTOpPbI) SBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, »JKOJOrH4eckue (aKToOpbl, HSKOCUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyIIEHTHI, LIENH MUTaHHs, YKOJIOrHYecKas upaMuia, OuoreomneHos, onocdepa;



yMEHUE WH3/Iaratb Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasl TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyrted 3Bomonuu A. H. CeBepuosa, yueHus o
6uochepe B. U. BepHajckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHusalys M I[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BbIIENSATh CYIIECTBEHHbIC IPU3HAKU CTPOEHUS OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBHS SKOJIOTHYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHbIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB UM OMOr€OXMMMUYECKHUX LHKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUM, /111 IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C 1I€IbI0 00eCTIeueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJIEHHUs B OKpYXawlleil NpUpoIHON cpele, MOHMMaHUE HEO0OXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHU I COBPEMEHHOM ouonoruu JUISt paloOHaIbHOIO
HPUPOONOIb30BAHNUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/7ayd, COCTaBJISATH CXEMBbl IEpeHOca
BEILIECTB U SHEPIUU B SKOCUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThl, COONMOAATh MpaBwWia IpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHalibl), paccMaTpUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoangecTBo
4acoB
HaumenoBanue g Monyts . DJIeKTPOHHbIE
Ne > BOCIIHUTATEJIbHOM
pa3aesioB U TeM 5 - (uudposBbie)
n/n o o A NMPOrpamMMbl
MPOrpaMmbl = = 5 . oOpa3oBaTe/ibHbIE
@ =S «IIkoabHBIN eCVDChI
R 23 YPOK» pecyp
=9
=
1 EHOOMS KaK HAVKa 2 05 B cootBerctBuu ¢ = bubimoreka [JOK
YK ' €XKETOHBIM https://m.edso0.ru/7f41c292

2 JKuBble cuctemsl u 1 Kanenznapem bubmuorexa [JOK
WX OpraHu3amus obpa3oBaTelbHBIX  https://m.eds00.ru/7f41c292

3 XUMHYECKUH COCTaB 5 1 cobprui, bu6mmorexa [IOK
U CTPOCHHUE KICTKH TIPHYpOHCHHBIX https://m.edsoo.ru/7f41c292

4 KusaenesreabHOCTD 6 rocya ;(TBGHHHM bu6mmoreka [IOK
KJIETKH yAap https://m.edso00.ru/7f41c292

M HalMOHAJbHBIM
Pa3smMmuoxenue u npasunkam PO,

5 WHUBUIyaJIbHOE 5 1 IAMSATHBIM JaTaM bu6mmoreka [IOK
pa3BUTHE 1 COBBITHSIM https://m.edso00.ru/7f41c292
OpraHu3MOB HCTOPHH 1

6 | mmenmmorn | 8| 15 P Bubmiorexa LIOK

' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 (():elj“IaePII(IfII;/IIV;IIOB OCHOBBI 3 bubmaorexa [JOK
p ' https://m.edsoo.ru/7f41c292
OHMOTEXHOJIOTUHU
8 PesepBHOE Bpems 1 bubmorexa LJOK
P p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 4
YACOB 110 ITPOI'PAMME
11 KJJACC
KoaunuyecTB
0 9YacoB
HanMeHoBAHMe o Moayanb } DJIEKTPOHHBIE
Ne > BOCIIUTATEJIbHOMN (uu¢posbIe)
pa3aesioB U TeM 5 =
n/n ) o A NPOrpamMMbl o0pa3oBaTe/bHbIC
MpOrpamMMal = s K .
¥ = S «IIKOJIBbHBIH pecypchl
m 23 YPOK»
=9
=

1 OBOJIIOIMOHHAS 9 1 B cooTBeTcTBHU C but6mmorekxa [IOK

onosorus €XKETOMHBIM https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

Bo3HuKHOBEHME U

2 pa3BUTHE KU3HHU HA 9 0.5
3emuie

3 OpraHusMmsbl 1 5 1
OKpYKAaroIias cpesia
Coo0miectBa u

4 9KOJIOTUYECKHE 9
CUCTEMBI

5 PezepBHOE BpeMms 2

OBIIEE KOJIMYECTBO 34 25

YACOB I10 ITPOTPAMME

Kanennapem
00pa3oBaTeNbHBIX
COOBITHH,
MPUYPOUCHHBIX

K
rOCy/1apCTBEHHBIM
M HaIlMOHAIbHBIM
npasaHukam PO,
MMaMSTHBIM JIaTaM
U COOBITHAM
HUCTOPHUH H
KYJIBTYPBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc74

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

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



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

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTpOoHHbIe HU(pPOBbIE
Nen/m Tema ypoka IpakTuyeckue Jata oOpa3oBaTe/ibHbIE
Bcero H3Y4YeHH S
padoThbI pecypchl
bu6mmoreka [IOK
1 Bbuosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
2 [IpakTrueckast padora Ne 1 1 05 bubnnorexa [JOK
«Mcnonp30BaHKe Pa3INYHBIX METOIOB IIPH ' https://m.edso0.ru/863e6122
M3yYEHUU OMOJIOTUUYECKIX OOBEKTOBY
3 buonornyeckue cUCTEMBI, IPOLIECCH] U UX 1 bubnnorexa [HOK
U3y4YCHHE https://m.edso0.ru/863e6564
4 Xumuueckuii coctaB KiIeTku. Bojga u 1 bu6mmoreka [IOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
5 benku. CocTaB u cTpoeHUe OEITKOB 1 https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTUYECKHE
6 syaene Karamimiacenoft stnsmocrs ) 05 Bubmiorera LIOK
https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaJiasbl)»
bu6mmorexa [IOK
! Yraesoast. Jlammaet . https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnenrosbie kncnorsl. AT® . https://m.eds00.ru/863e6d5¢c
9 Hcropust 1 MeTOAbI N3y4EHUS KIETKH. 1 bubnmoreka [JOK
Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak mesocTHas XuBas CUCTeEMa 1
11 CtpoeHune dyKapruOTHYECKON KIIETKH. 1 0.5 bubmuoreka [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

JlaGopaTtopHas pabora Ne 2 «3yuenue
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB U OaKTEpUi O] MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)

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

bubnmoreka [JOK
12 OOMeH BeIIeCTB WM METaboIH3M https:/m.e dsg).ru 18636766¢
bubmuorexa [JOK
13 ®otocuites. XemocHntes https://m.edscLJEJ.ru/863e7c98
. bubmnoreka [JOK
14 Juepreruueckuii oOmeH https://m.edsg).ru/863e7aae
JKvi3HeHHBII UK KIeTKU. JeJeHne KIeTKH.
15 iglsgibgzgzgagzggjf 113) ?(?12;?(;\;(9 I?OHHI/IKa 0.5 ubmiorexa [JOK
KOPEILTKA TyKa Ha FOTOBbIX https://m.edso0.ru/863e7dc4
MUKpOTIpenaparax»
16 buocuntes 6enka. Peakuus MaTpuyHOTO bubnnoreka [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 Tpaucisums — OuocuHTes benka https://m.eds;g.ru/863e796e
18 Hexknerounsle ¢hopMbl )KM3HU — BUPYChI BH6H_HOTCKa LIOK
https://m.edso0.ru/863e7540
bu6nmoreka [JOK
19 DopMBbI pa3MHOKEHUS] OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuoreka [JOK
20 Meiios https://m.edsg).ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonorBopenue. Jlaboparopuast pabora No 05 bubnuorexa [JOK
4 «V3yyeHne CTpOEHUS MOJIOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [IOK
22 NHnuBuayanpHOE pa3BUTHE OPraHU3MOB

https://m.edso0.ru/863e8436



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

23 ['eneTrka — Hayka O HaCJIEACTBEHHOCTH U bu6mmoreka [IOK
HU3MEHUYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnmoreka [JOK
MOHOrHOPHIHOE CKPEIUBAHKE https://m.eds00.ru/863e8878

o5 JurubpuaHoe CKpemmuBaHue. 3aKoH bu6mmoreka [IOK
HE3aBHCUMOI'0 HACJIEIOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HAcJIeI0BaHKE MPU3HAKOB.

5 | pesepopmaptors 13 diopue B LOK

https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTIPEIIapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKkos, bubnnorexa [HOK
CILIEIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
M3smenunBocth. HenacinencTBeHHas

| e Maepermpust e o B LOK

https://m.edso00.ru/863e8efe
M3MEHYMBOCTH, TIOCTPOCHHUE BAPUALIMOHHOTO
psAlla ¥ BapuallMOHHOW KPUBOW»
Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopatopHas pabota Ne 7. «AHanu3 05 bubnuoreka [IOK
MYTaI|i y Jp0o30(HIIbI Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»»

30 I'eneTnka yenoBeka bubmorexa LIOK

https://m.edso00.ru/863e8d78
PeseprubIit ypok. O600111eHIE TIO TEME

31 «HacneacTBeHHOCTh U M3MEHUYMBOCTD
OpPTaHU3MOBY

32 Cenekus Kak HayKa M IpoLece bubmmorexa LJOK

https://m.eds00.ru/863e9214

33 Metobl 1 AOCTHKEHUS CEJIEKIIUH PAaCTCHUI bu6mmoreka [IOK
1 SKMBOTHBIX https://m.eds00.ru/863e9214

34 buotexHonorust kKak oTpacib NPOU3BOJICTBA bubmuorexa [JOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 34 4
11 KJIACC
KosmnuecTBo yacos DJIeKTpOoHHbIe HU(pPOBbIE
Jara
Ne i/ Tema ypoka IpakTHyecKkue o0pa3oBaTe/ibHbIE
Bcero H3y4YeHusd
padoThI PECYpPChI
1 OBOJIIOLMS U METOJIbI €€ U3YUYEeHHUS 1 bubmorexa LHOK
https://m.edsoo.ru/863ea20e
9 Wcropus pa3BuTus npeacrabieHuii o0 1 bubnnorexa [JOK
3BOJIIOLIUH https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 MukpossosmioLHs . https://m.edso0.ru/863e9cle
[Momynsanus Kak IeMeHTapHast eIUHUIA
4 BUa U 3Bomonuu. JlJabopatopHas pabora Ne 1 05 bubnuoreka [IOK
1 «CpaBHeHHE BHJIOB IO ' https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroky1ue cuitbl (3JIeMeHTapHbIE (PAaKTOPHI) 1 bubnuoreka [IOK
3BOJIOLHN https://m.edso0.ru/863e9da4
6 EcrecTBeHHbI 0TOOp 1 €ro GopMbl 1 ﬁgg;?ﬁ;iii?ﬁm 6369ed0
Pe3ynbTatel 3BOTIONMN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3zoBanue. JlabopaTopHas padora Ne 1 05 bubnnorexka [JOK
2 «Onucanue npucnoco0IeHHOCTH ' https://m.edso0.ru/863e9fde
OopraHusMa M €€ OTHOCHUTEILHOTO
XapakTepa
8 Hanpasnenus u mytu MakpO3BOJIOIUH 1 bubmmorexa [IOK
https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONINAN 1



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€

10
U3Y4EHUS
11 ['unoTe3bl MpOUCXOXKACHUS KU3HU Ha 3emiie bubmorexa LIOK
https://m.edso0.ru/863ea5a6
12 PazButue x%u3Hu Ha 3eMJie 110 3paM U bubnuorexa [JOK
nepruoaaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIILHOTO
13 U )KUBOTHOTO Mupa. [IpakTuyeckas pabora 05 bubnnoreka [JOK
Ne 1 «M3yueHne MCKOIaEMbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHU U )KUBOTHBIX B KOJIJICKIUSIX)
14 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa bubmorexa LHOK
https://m.edso0.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JIBuokymiue cuibl (pakTopbl) aHTpONIOreHe3a Egg;?;ﬁi&igﬁ{fm 63eadad
17 OcHOBHBIE CTaINU HBOJIIOLIUU YEJIOBEKA
18 YenoBeueckue pachl U IPUPOIHBIE bubnuoreka [IOK
aJlanTaIuy 4eIoBeKa https://m.edso0.ru/863eaea2
PeseprubIit ypok. O600111€HHE TIO TEME
19 «BO3HMKHOBEHHE U Pa3BUTHUE )KU3HU Ha
3emie»
20 OKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubnmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Aobuotudeckue (aktopsl. JlaboparopHas
pabota Ne 3. «Mopddomnoruueckue
29 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnmuorexa [JOK
oOutanusy. JlaboparopHas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyca
23 Buotnueckue hakTopsl bubnuoreka [IOK



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

https://m.edso0.ru/863ebh348

DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiian. [Tpaktudeckast padorta Ne 2

24 «[ToaCcY€T MIOTHOCTH MOMYJALIMN Pa3HbIX 1 0.5
BHUJIOB PACTEHUI
25 Coo0miecTBa OpraHu3MoOB — OHOIEHO3 1 E’E/'[IS;I:I;I/?YT]Z?S(EESFS/SGSeb 164
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) 1 ESSSJ,I:I;I/?T:ZI((;ISCL)ESISB 63eb46a
21 Ovomonmaccxne mupaviass. Caotiorsa ) BuGmnorera LIOK
https://m.edso0.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoaHbIE 3KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanpHas s3xocucrema 1 bubnuoreka [IOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoteka [JOK
onocepsr https://m.edso0.ru/863ebd16
32 YenoBeuecTBO B 6rochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOBI U 1 bubnnoreka [JOK
4eI0BEeYeCTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011I€HNE TEMBI 1
«Coo00111ecTBa ¥ KOJIOTUYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863eb348
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

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buosorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.1., Aradhonora .b., 3axapoBa
E.T., O6mecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE OOIIECTBO
«M3natenscTBO «IIpocBemieHne»

* buonorus. O6mas 6uonorus, 11 knacc/ CuBornazos B.U., Araponosa N.b., 3axaposa
E.T., O0miecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AKITMOHEpHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bubanoreka I{OK https://lesson.edu.ru/06
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