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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, MOJOXEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHHWU B IMO3HAHMU >KUBOM MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
oOurectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAaHUSI M PaA3BUTHS OOy4aroIUXcs cpeacTBamMu YydeOHoro mpenmera «buomorus»,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIUXCS.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON JIEATEIbHOCTH/y4eOHbIX IeUCTBUN 00YJarOIIUXCA 1O
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoHoii cpene. [losTomy HapsAy ¢ U3y4eHHEM OOIIEOMOTOTUYECKUX TEOPUH, a TAKKE 3HAHU U
O CTPOCHHM HUBBIX CHUCTEM pPa3HOTO paHra M CYHIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTpaMMe 110 OHMOJIOTHH yIeJIEHO BHUMAHUE HCIIOB30BAaHUIO TIOJTYYECHHBIX 3HAHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MTPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHE BHUMaHMs K MPUKIAJAHOM HANpaBIE€HHOCTH Y4eOHOTo
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AJaNTHPOBATHCS K W3MEHEHHSM JTUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOE, €€ OTIMUNTEIFHBIX TPU3HAKAaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOW TNPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOMW MPUPOJIE U YEIIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
Onosornu odecneunBaeT ycaoBUs s (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CHOCOOCTBYET MHTErpanuu
OMOJIOTUYECKUX 3HAHWHU C TPENCTABICHUSAMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMeTa



«buronorusy cocTaBUIM OCHOBY JIJIs OIPEAETICHUS TIOX0A0B K OTOOPY U CTPYKTYPHPOBAHUIO €r0
coJlepKaHusl, IPEJCTABICHHOTO B MPOrpamMmMe 1o OUOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp)KaHUs, KOTOpble CIyKaT OCHOBOM Ui  (OpMHUpPOBaHUS
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CrpyKkTypupoBaHue coJepKaHus y4yeOHOro MaTepuasia B NporpaMme Mo OHOJIOTHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «buosorus» BblIEIEHBI CIEAYIONINE coAepkKaTelbHble TUHUU: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ononoruueckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MIPUPOJBD, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBIaJICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOJICM.

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

OCBOEHHUE 00YJAIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, IpaBWilax, CIyXalluX OCHOBOM Juii  (OPMHUPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOEHUH, MHOT000Opa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOI'O YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dopMupoBaHUe Yy 0OydYaroIIMXCs I103HABATEIbHBIX, MHTEJUIEKTYalIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
ueH U MOIX00B K U3YYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmmeil KymbTyphl, (YHKIIMOHAIBHONH TPAMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHrue Yy OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OMOJIOIMYECKHUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOIIOCHHS ATUUECKUX HOPM TP MIPOBEJICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCJEICTBUM CBOEH JEATENIbHOCTU IO OTHOIICHHIO K OKpYXKaromleil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obuiero oopasosanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOSIIMM B COCTaB IMPEAMETHON 00jacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

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).



COJAEPKAHUE 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 Mo3HaHUS KUBOM MPUPOB! (HAOTIOAEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
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. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

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.

XHUMHYECKUH COCTaB KJIETKU. XMMUYECKUE AIEMEHTbI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bojza n MuHepanbHbIE BEIIECTBA.

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

benku. CocraB u ctpoeHune 0elIKOB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnmbIe
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:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHEIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
VCTOYHUKOB DHEPIHH.

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 Tteopus — mpumep B3auUMOJCHCTBUS 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 KIETOK: DJyKapuOTHUYeCcKass M MpokapuoTHueckas. (OCOOCHHOCTH CTPOEHUS
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 KJIETKH: MUTOXOHIPUH, IU1acTUbl. [IporcxoxaeHre MUTOXOHIPUM U m1acTua. Busl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
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,
«PacrnpeniesieHie XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHune 3ykapuoTHUeCcKOu
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.

Jlabopatopuast padora Ne 2. «M3yueHue CTpoeHUs KJIETOK pacTeHUH, >XUBOTHBIX U
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 Meradonausma. 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 (orocunTesa. 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, BbAEICHHE 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. Tpancnsanus — 6uocunres 6enka. Dtansl TpaHcasiuu. KongupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChI. McTopust oTkpbiTus BupycoB (. V1. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,



KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc ummyHonedunurta yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHasi TpaHCKpHUIIMsS, peBepraza W uHTerpasza. l[IpodwumakTuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

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

Tabmupr u cxembl: «Tunbl  nuTaHus», «Mertabonuzmy»,  «MHUTOXOHAPUIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanmsa 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, WIM JKA3HEHHBIM IMKN KieTku. MHTepdasza m muto3. Ilpormeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ECI0I0e U MoJIoBoE. Buabl 0ecronoro pa3MHOKEHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHO)KeHue. IcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Cragun meito3a. Ilpoueccel, nmpoucxojsiiye Ha craausx merosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M suyHUKH. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KJIETOK — rameT (CriepMaTo30ui,
AWIEeKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOEHHs SHLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y IO3BOHOYHBIX MXUBOTHBIX: JpPOOJIEHHE, TacTpyJsLus,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuil. OHTOreHe3 IBETKOBOIO PacTeHMs: CTPOEHUE CEMEHH, CTaIUuN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMII0JOTBOPEHHE Y
IIBETKOBBIX PacTeHUII», «BereraTuBHOE pa3MHOKEHHUE paCTeHUNY, «JleeHne KiIeTku 0akTepuin»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpOeHHE XpOMOCOMBD», «KieTouHblii LUK, «Perukanus
JHK», «Mutos», «Menosy, «IIpsimoe n HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAKOIIUX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30Ubl MIIEKOMUTAIOIIETOY,
«Slitueknerka miekonuTarouero», «Kapruokunes B KiieTKkax KOpeUIka JyKay, MarHUTHas MOJIeIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabora Ne 3. «HabmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIMpENapaTax.



Jlaboparopuass pabora Ne 4. «/3ydeHHe CTpOCHHS TIOJOBBIX 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. BKIIaq poCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHUE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

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

JuruOpunHoe  CKpelmMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEIOBaHUS  IPHU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana mno CIEMIEHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mmbl. HaciienoBaHue MNpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

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

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa u
MPUYUHBI MyTariii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacleICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM yucie ¢ nomotpio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oonie3Hu. ComaTudeckue H TeHepaTuBHbIe MyTaluud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, 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 ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumoieicTBUE AJJIEIbHBIX T€HOBY, «I eHeTHYeCKHe KapThl pACTEHHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropayn, «['eHeTHKa Tpynn KpoBu», «MyTaroHHas
U3MEHYHBOCTHY.



OGopynoBanue: Mojaenu-anmukanuu «MoHorubpugHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKH Teja), repdapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopaTtopnas pabora Ne 6. «3ydeHue Moau(pUKAIIMOHHOW WU3MEHYMBOCTH, ITOCTPOCHUE
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. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KopoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKpemuBaHue — ayrOpuaunr. OtganénHHas ruOpuguzanus u e€ ycrexu. VCKycCTBEHHBIN
MyTareHe3 W IMOJYyYeHUE TMOJUILUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUU, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

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

JlemoHcTpauu:

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

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

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. IBoIIOLIHOHHAA OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHH S YBOTIOLIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CBueTenbCcTBa SBOTIONNHA. [laeoHTOIOrHYeCKHE: TIOCIEI0BATEIHFHOCTD MOSIBJICHUS BUIOB
B TAJICOHTOJOTUYECKON JIETOMUCH, Mepexoanble ¢Gopmbl. buoreorpaduueckue: CXOACTBO U
pasznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA W Pa3iuydus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PyJAUMEHTapHBIC OpTaHBI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIECICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIoKylMe Cuibl  9BOJIIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

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

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuokympe cuibl ((hakTopbl) 3BOJIONWK BHIOB B Mpupoje. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonynsaiuonHbIe BOIHEL U Apeiid reHoB. M3omamus u Murparus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bosonuu. IIpuMepsl npucrnocodnennii
y OpraHu3mMoB. ApoMop(h03bl U UAN0-aAAII TALUH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makpossomtonusi. @opmbl 3BOIIOLMU: (QUIETHYECKAs,, TUBEPIeHTHAs, KOHBEpreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTeprurcy, «@opmMbl 00pBOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIH OTOOPY,
«MHorooOpa3ue copToB pacTeHuii», «MHoroo0Opa3ue MOpoA >XKHUBOTHBIXY», «[lomymsiumy,
«MyTanyoHHass U3MEHUHUBOCTEY, «ApoMopdo3sl», «auoamanramumny, «O0mas aereHepamnus»,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopboa
3a CYyILIECTBOBAHUEY, «IIpucnoco0iaeHHOCTh OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey, «IKOJIOTHUECKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HaOOp TJIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapta wmupa, Koiekuus «@DOpMBI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUIHEB U OKPACKH Tea).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparopunas pabota Ne 2. «OmnucaHue NPUCTIOCOOIIEHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KHU3HU Ha 3emuie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMHs. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTAHHMUECKUX. DKCIIEPUMEHTATHLHOE IMTOTBEP)KICHHE XUMUUECKON
sBomtonnu. HauanbHele aTanbl Ononorndeckoii apomroiuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIHS.
DopMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emite 1o spam u nepuoaam. Karapxei. Apxerickas U mpoTepo30McKas
apel. [Taneo3oiickast apa u €€ meproIbl: KeMOPUICKUHN, OPOBUKCKUI, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so30iicKas 3pa U €€ epruoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa U €€ nepro/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOIOUMU. OCHOBHBIE CUCTEMATHYECKUE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cuibl  (pakTopsl) aHTpororeHesa. HacnencTBeHHas HM3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMebIi,
Yenosek mnpsmoxoasammii, YemoBek HeaHIepTalbCKui, YenoBexk pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), HEerpo-
aBcTpajiouJiHas  (PKBaTOpUAJIbHAsA), MOHIOJOMUJHAs  (a3uaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmune! u cxembl: «Bo3nukHoBenne ColHEYHON cUCTeMbI», «Pa3BUTHE OpraHMYEcKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIOBEKa U UYeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJIEOHTOJOTMYECKUX HaXO0/0K
MIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JON», «UenoBeueckre pachl».

Ob6opynoBanue: wMmynsixku  «lIporcxoxaenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
NUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKU WIM U300paKeHHs] KAMEHHBIX OpyJIui
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKomaeMbIX OCTATKOB PacTeHUM M KMBOTHBIX B
KOJUIEKLIASAX .

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pasAeibl AKOJIOTMM. MeEToapl 3KOJOTrM4ecKuX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYyIIHAs,  IOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeHcTBHIO a0noTHYeCKUX (akTopoB. bruosornueckre puTMbl.

buotnueckne  Qakropel. Buasl OMOTMYECKMX  B3aMMOJAEHCTBHMM:  KOHKYpPEHIIMA,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XapaKTEPUCTUKH MNOMysiiud. OCHOBHBIE IIOKA3aTead IMOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

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

TabGmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[Toacuér mIoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCUCTEMbI: MPOAYLEHTHI, KOHCYMEHTBI, PpPEIYLCHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKLIMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazputue. CyKueccus.

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

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepraackoro o 6uochepe. ['panuiipsl, coctas u cTpykTypa Onochepst. XKusoe
BemecTBO M ero ¢Qynkmuu. OcobeHHOCcTH OHOChepbl Kak TINOOAIBHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpOIOreHHbIe H3MeHeHHs B buocdepe. ['mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHNE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6nocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!l u cxemsl: «llumessle nenuy», «bHOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmiectBa», «llemn mnuTaHusy, «OKojoruueckas mnupamuaa», «buocdepa u yemoBexy,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BogoEMay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
WCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa W TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISAOLIAS
ouocheprr», «Paktopsl jgerpaganuu  nouB», «llapHukoBelii  3ddexr», «DakTophI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MoAeIb-anmInKanus « Tunuansie 6MOLEHO03bIY, repbapuii «PacTuTenbHbIe
coobmiecTBa», Koiekuuun «buorneHosy, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX



KyJIbTYp», TepOapuu M KOJJICKIMH pPACTEHHH W JKUBOTHBIX, MPHHAJUICKALINE K Pa3HBIM
9KOJIOTUYECKHUM TpyIIaM oxHoro Buaa, Kpacuas kaura Poccuiickoni denepanuu, n300pakeHUs
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI TI0 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHETo O0IIero 00pa3oBaHus: THYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «buosorus» BblIEICHBI
CIIEAYIOIIHE  COCTABIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIEHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOrMUECKOT0 3HaHUS1, TOTOBHOCTb U CIOCOOHOCTH 00Y4aroIuXcsi PyKOBOACTBOBAThCA B CBOEH
JeSITebHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJIOrMYECKOro
00pa3oBaHMsl, HAJIMYME SKOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTHU CTaBUTh LIETU U CTPOUTH
JKU3HEHHBIC IJIaHbl.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMS Ipeamera «bHONorus» JOCTUrarTCs B E€AUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATHIMU B
oOmiecTBe MpaBWIaMd M HOPMAaMU HOBEJEHHMS U CHOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEM IO3HULMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSZKY, YEJIOBEKY TpPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHallMOHAJIBHOrO Haponaa Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «BbHoiorusy» ITOMKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM ILI€HHOCTHBIX OpPHEHTAlMH, IIO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO OIBbITa M OIbITA ACSITENBHOCTH B IIPOILECCE peaTu3alMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHON IEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIbHOCTH NMPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHUE  YUUTBIBaTh B  CBOMX JCHCTBUSX  HEOOXOIMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJad, YBaXXUTEIBHOIO OTHOUICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHIICKON TPaXKTAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHIKEHHUSIM
Poccun B Hayke, UCKycCTBE, CHOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUsT OWONOTMHM B IMO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIMAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MMOHUMAaHUE SMOIIMOHAIIBHOTO BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLHUOHAJIBLHOIO 0JIArONOJIYYHS:

NOHMMAaHHE U peau3alys 310pOBOro M 0e30macHoro o0pasa KHu3HH (30pPOBOE MUTAHHE,
coOI0ZIeHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHass (U3UYECKass aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE UEHHOCTH NPaBWJI UHAMBUAYAJIBHOTO U KOJUJIEKTUBHOIO 0€301acHOro
MOBEJCHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKoroid,
HapKOTUKOB, KypeHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYI0JI00He;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COLMAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATE TAKYIO IESTEIbHOCTH;

MHTEpEC K pa3nyHbIM chepam npodheccHOHATBbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBII BBIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
JKU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE OMbITA IJIAaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJOTUIECKUX MPOOJIeM U MyTel UX pellieHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pElIeHUU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE



IIPaBWJI IIOBEJIEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBIIUIEHUS, 3KOJIOTMYECKON KyJIbTyphl, OIBITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U YUTATENIBCKOW KyJIbTYphl KaK CpPeJICTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaKk O €IUHCTBE HpPUPOJbI, YeJIOBEKa U 0OllecTBa, B MO3HAHUM HIPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCleYeHus
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1Aa U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IpaMOTHOCTH 00y4Jaronuxcs, GopMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

[NOHUMaHHE CYUIHOCTH METOJIOB IO3HAHHMSA, HCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJB30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a W OOBSACHEHHs SBICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE Hay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEIbI0 TOJy4YeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH JeATeNbHOCTH, TOTOBHOCTh OCYILIECTBIATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mnpeamera «bHojorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuXxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,



MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpPCAIbHBbIC Yy4eOHBIC MACWCTBHS B IIO3HABATEIHHOU U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIe PEe3yNIbTaThl OCBOSHHUS IMPOTPAMMEBI CPEIHEro o0Iero o0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPY OCBOCHUH 3HAHUN IPUEMBI JIOTUYECKOTO MBIIIUICHUS (aHAN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHMUECKUX IMOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

ONpeNeNaTh UENU JACATEIbHOCTH, 3aJaBas IMapaMeTPbl M KPUTEPUU HX JTOCTHIKCHHS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBACHEHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, [10 AHAJIOTUH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILEHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHUN PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

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

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

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENLCKON U MPOEKTHOW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BATh PA3JIMYHBIC BUJBI JCITCILHOCTH IO TOJYYEHUIO HOBOTO 3HAHHWS, €0
MHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

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

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATENBbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3Y €€ PelIeHuUs, HAXOIUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYIYCHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMeTh TEpPEHOCUTh 3HAHWS B  T[O3HABATENBHYI0O U  MPaKTUYECKyl0  o0yactu
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;



BBIIBUTaTh HOBBIE WJAEH, IpeajaraTb OPUTMHAJIBHBIE IOAXOABl U PEUICHMs, CTAaBUTh
npoOJIeMBl U 33Ja4H, TOMyCKarOIUe aIbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpManuu (TEKCTe ydeOHOro mocoodus,
Hay4YHO-IIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OXOAUMOM JJISl BHITOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMAJbHYIO (OpMYy INPEACTaBICHUS OHOJIOTMYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYECKOH
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYILECTBIIATh KOMMYHHMKAIIMM BO BCeX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyd, YYWUThIBAaTh WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JTUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOcOOaMU OOIIEHHS M B3aUMOJCHCTBUS, MOHUMAaTb HaMEPEHHUS
JpYTuX JOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M UCIOJb30BaTh NMPEUMYIIECTBAa KOMaHAHON U MHAUBUIYalbHOW pabOThI IpU
peleHn OMONIOTHYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHUN ¢ yuy€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJAOI0 YJaCTHHKA KOMaH/bl B OOIIUHN pe3ylbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHHWE B pA3IUYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:



UCITOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHHUS NpoOJIeM M HUX pEIICHUs B
’KM3HEHHBIX M y4eOHBIX CUTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBATH COOCTBEHHBIC 33Ja4l B O00pa30BATENbHOM MEATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTECHHIA;

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

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb:

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

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX IPHU aHAIIU3E PE3YIIbTaToOB JAESTEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3ULIUH JIPYTOTO YEIIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUI 1O OCBOEGHHIO, HMHTEPHpPETAMd U NIpeoOpa3oBaHMUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, & TAK)KE B peaIbHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 10 roJaM 00yUeHHs..

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO npeamMera «buonorus» ¢ 10 knacce 1onxKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/le POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
OpranusM, MeTaboau3M (0OMEH BEIIECTB U IIPEBpaIleHUE YHEPTUH ), TOMEOCTa3 (caMOperysius),
yYpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BeIEHUE  (PErmpOIYKIIHS),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJEKyJsipHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.



Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOXKICHUS KyJIbTYpHbIX pacteHuit H. U.
BagunoBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJOTWU: HAOJIOJCHHUE W OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJMYyYEHHBIX PpEe3yJlbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHATHI,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUICCTBEHHbBIE NPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT U FYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOI0 M IHEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1711 IPUHATUSA IPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOeCTieueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCTIOJIB30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTHM M OMOTEXHOJIOTHH JUIsl palMoOHAIBHOTO
MPUPOJOTIOIB30BAHMS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OpMaLNK, HAYYHO-TIONMYJSPHBIE MaTEePHUalbl), ITHUECKUE ACTIEKThHl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HMHGPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 11 knacce 10OTKHBI
OTpaXkaTh:

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

YMEHHE PacKpbIBATH CO/IEpKaHHE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, MOMYJISIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHUs, SKOJIOrMYecKas mupamMmuaa, ouoreoreHos, ouocdepa;

YMEHHME Wu3araThb Ouonoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs SBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, yepenoBaHus TiaBHbIX HampasieHUM W nyteil sBomonun A. H. CeseproBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTHUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHJ1000pa30BaHMs, PUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS DKOJIOTHYECKUX (DAaKTOPOB HaA
OpraHu3MBl, IEPEHOCA BEIIECTB U IOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHIA B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHMYECKMX LUKIOB B
ouochepe;

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosoruu Ui palnoHaIBLHOIO
[IPUPOIONOIB30BaAHUS;

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

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MpaKTHYECKue paboThl, cOoOM0NaTh MpaBwia Ipu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOoW HMHGOpMalMU, Hay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh TIJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM u¢posBbie
Ne i/m OpOrpaMMbE pasi Beero Kourpoabuble IIpakTHyeckue S:-) p?::) oBAT eJ)Ibel e
padoThI padoThI pecypebi
bubmuoreka [JOK
1 buornorus xax Hayka 2 0.5 https://m.edscI)JéJ.ru/7f410292
2 JKuBble cucTeMbl M UX OpraHu3anus 1 bubmorexa OK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 6 Bnbimotexa LOK
https://m.edsoo.ru/7f41c292
5 PasMHOkXeHNE 1 MTHANBUAYAIbHOE 5 1 bubnnorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH U HI3BMEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM ndpoBblie
Ne ni/n NporpaMMEI pas Beero Kontpoabubie IIpakTnueckue f)lépg):) OBAT e.])'IbHLI e
padoThI padoThbI pecype
bubanoreka [IOK
1 IBOMOIMOHHAs OHONOTHA 9 1 https://m.edsi.ru/?f4loc?4
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnoreka [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 DKOIOTHYECKHE CHCTEMBI 9 Enbmorexa IOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOE Bpems 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 0 25

ITPOTPAMME



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

10 KJIACC
K
Nem/m Tema vpoka OﬂnquTBOI?aCOB n DJIeKTPOHHbIE HH(PPOBBIE
2 yp Beero OHTPOJIbHBIE paKkTu4ecKue 0BpasoBaTe/bHbIE PeCypChI
padoThI padoThI
bu6mmoreka [IOK
1 Buosiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[TpakTuueckast paborta Ne 1
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5 Eﬁgg?/ﬁeezzior{fm 6366122
METOJIOB MPU U3YUECHUU — :
OMOJIOTHYECKUX OOBEKTOBY
3 buonoruueckue cuctemsl, MpoIECChl 1 bubnuorexa [JOK
U UX U3y4YCHHE https://m.edso0.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Bojga u 1 bu6mmorexa [IOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
5 benku. Coctas u crpoeHue 0eKoB 1 53337/(;;6621(%25/86%%72
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas padorta Bubmorexa [IOK
6 Ne 1 «3yueHne KaTaTUTHIECKOM 1 0.5 https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe o '
aMUJIa3bl WM KaTajaasbl)»
bu6mmorexa [JOK
! Yraesozet. Jlumett . https://m.edso0.ru/863e6870
bubnmoreka [JOK
8 HyxnenHnoBsie kuciotel. ATD 1 httos://m.e dS(I)_E).ru 1863660d5¢
9 Hcropust 1 MEeTOABI N3y4EHUS KIETKH. 1 bubnmoreka [JOK

Knerounas teopus

https://m.edso0.ru/863e6e88



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

Knerka xak nenoctHas KuBas

10
cucremMa
CtpoeHue dyKapuOTUUYECKOMN KIICTKH.
JlaGopaTopHas pabota Ne 2
«M3y4yeHue cTpoeHus KIETOK bubmmorexa [IOK
11 pacTeHH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax U ux
OTIFICAHUEC)»
bubmuoreka [JOK
12 Obmen BemecTs wTk MeTa0oH3M https://m.edso0.ru/863e766¢
bubmuoreka [JOK
13 PorocurTes. XemocuHTes https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 DuepreTieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
15 padora N3 caGmotenne wrosa s 05 ~ bubmorerallOK
B ' https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTax»
16 buocunTe3 6enka. Peakimst bu6mmorexa [IOK
MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bubmuoreka [JOK
17 Tpancnaups — Guocumtes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 DopMBbI pa3MHOKEHUS] OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios but6mmoreka [IOK

https://m.edsoo0.ru/863e7f4a



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

OO0pa3oBaHue ¥ pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnas pabora Ne 4

bu6mmoreka [JOK

21 «3yueHne cTpOCHUS MOJIOBBIX 05 https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»

29 NunuBunyansHOE pa3BUTHE bubmmorexa [IOK
OpraHUu3MOB https://m.edsoo.ru/863e8436

23 ['eneTnka — Hayka o bubnuoreka [IOK
HACJICJICTBEHHOCTH U U3MCHUHUBOCTH https://m.edso0.ru/863e86f2

y | e msomm B LOK

: https://m.eds00.ru/863e8878
CKpellMBaHHe
25 mesummemoro meresosan BuGmiorera L1OK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas padota No

26 5 «M3y4yeHue pe3ysbTaToB 05 bu6nuorexa [IOK
MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 I'enetuka nona. HacnenoBanue bu6mmorekxa [JOK
MIPU3HAKOB, CIICTITICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3smenunBocTs. Henacnencrsennas
M3MEHYHBOCTH. JIJabopaTopHas pabota

8 Ne 6. 3yuenue MmoaupukannoHHON 05 bubnmoreka [JOK
U3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edso0.ru/863e8efe
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOM»

29 HaciencTBenHas N3MEHYHUBOCTD. 05 bu6mmoreka [IOK

JlaboparopHnas pabota Ne 7. «AHanu3

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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MyTalui y 1po30(uibl Ha TOTOBBIX

MUKpOIIpenaparax»
bu6mmoreka [JOK
30 Teneruia venosexa 1 https://m.edsg).ru/863e8d78
«buner B 0 ee» https://bvb-
31 brosorua s npodecenn ! kb.ru/Iessor?sf?(]gHJlEsz9p8bOxXD278
32 Ceneknus Kak HayKa U IIpoLece 1 BEubmiorexa OK
https://m.eds00.ru/863e9214
33 MeTtoabl 1 TOCTHIKEHUS CEJIEKIITUNA 1 bu6mmoreka [JOK
pacTeHui U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnoreka [JOK
POM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe NN (ppoBbIE

Nen/m Tema ypoka Beero Konrposnbnbie  Ilpakruyecknme o PA30OBATEILHBIE PECYPChI
padoThI padoThI
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 Bubmrorexa IIOK
https://m.edso0.ru/863ea20e

2 Hcropus pa3Butus npeacTaBicHui oo 1 bubnmnoreka HOK

3BOJIIOLIUH https://m.eds00.ru/863e9570
bubnnoreka IIOK

3 Mukpoososmions . https://m.edsoo.ru/863e9cle
[Momynsaust Kak dJeMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH. Bubnmorexa LIOK

4 JlaGoparopuas padora Ne 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJI0B 110
MOP(OIIOTHIECKOMY KPUTEPHIOY

5 JIBroKymiye cuibl (3JeMEHTapHbIe 1 bubnmnorexka HOK
(aKTOpBI) SBOITIOIHH https://m.edso0.ru/863e9da4

6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 ﬁtptlgsj,j:l;/(r);.e;iasc%?}j/863 e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U

7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bu6muoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEJIBHOTO XapaKTepay

8 Hamnpasnenus u nmytu 1 bubmuoreka [JOK
MaKpO3BOJIOIHH https://m.edso0.ru/863e9cle

9 HeoOpatumocTs 3BoMIONIMN 1

10 HcTopus xu3HU HA 3eMile 1 METO/IbI 1
e€ n3ydeHus



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
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

11 ['unoTe3sl NPpOUCXO0XKACHUS )KU3HU HA bu6nmoreka [IOK
3emie https://m.eds00.ru/863ea5a6
12 Pa3BuTHe u3HM Ha 3eMIIe 110 3paM U bubmmoreka [IOK
EpUOIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpakTrueckas padota Ne 1 05 bubmuorexa [JOK
«3yueHne HCKOMAaEeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKLIHSIX )
14 CoBpeMeHHas cucTema bubnuotexa [HOK
OpPraHu4YecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeTIOBEKa (aHTPOIIOTEHE?) bubmorexa LIOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubmuoreka [JOK
AHTPOTIOTreHEe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeloBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubmuoreka [JOK
aJlanTanuy 4eroBeKa https://m.edso0.ru/863eaea2
PesepBubIil ypok. O606111eHNE TTO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HM Ha 3eMIIe»
20 DKOJIOTHS KaKk HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK
(baxTopsI https://m.edso0.ru/863eafec
AOGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
22 «Mopp(bongmqfame 0COOCHHOCTH 0.5 bubmorexa LIOK

pacTeHHIA U3 pa3HbIX MECT OOUTAHUSY.

JlabopaTopHas pabota Ne 4.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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«BimsaHue cBera Ha POCT U pa3BUTUE
YCPCHKOB KOJICYCa»

bubnmoreka [JOK
23 buomiieciue daxropet . https://m.edsc])lo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonynsiun. [Tpaktuyeckas padora Ne
24 2 «[Toacu€r MIOTHOCTH MOMYISIIHA 1 0.5
Pa3HBIX BUJOB PACTCHHID)
o5 Coo01ecTBa OpraHu3MoOB — 1 bubnuorexa [HOK
OUOLICHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 1 bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
e B LOK
. https://m.edsoo0.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccus
28 IIprponHbIE SKOCUCTEMBI 1
29 AHTpOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rinobanbHas sKocucTeMa 1 bubmuoreka [JOK
3emitn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuoreka [JOK
ouochepsr https://m.edso0.ru/863ebd16
32 YenmoredecTBO B Onocdepe 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubmmorexa [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
«buner B » https://bvb-
34 buosorna B npodecenn ! kb.ruﬁessggf/éuéggsvveEK42e LoQl
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



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

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

* buosnorus, 10 knacc/ INaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u Apyrue; moj
penakuueii [Taceunuka B.B., Akimoneprnoe obmectBo «M3aatenbetBo «IIpocBemienmey

* buonorus, 11 knacc/ Aradonona U.b., Cuornazos B.1., 3axaposa E.T.,; AkunonepHoe
obmectBo «M3narenscTBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
bubmuorexa [JOK
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