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[Ipu pa3paboTke mporpammbl IO OHMOJIOIMH TEOPETHUECKYIO OCHOBY [UISl ONpeAeseHUs
HOJX0/0B K (OPMHUPOBAHUIO COJEpkKaHUA YydeOHOro mpeaMera «bHOJIOTHSA» COCTABUIIM:
koHuentyanbHuele nojoxenus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENeH, COAep:KaHMs,
pe3yNbTaToB OOy4YeHHS U TPEOOBaHHWA K YPOBHIO IMOJTOTOBKH BBITYCKHUKOB, TOJOXCHHS 00
o0IIMX LEeNsIX U MPUHIUNAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBlI CPEIHErO
obmero obpazoBanus B Poccuiickoit denepanun, a Takke MOJI0KEHUS 0 creunduke Onoaoruu,
e 3HAYCHHWU B IO3HAHUU >KMBOM IMPHUPOJBI U 00ECHEUEHUM CYLIECTBOBAHHS YEJIOBEUECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIPEJIEIEHbl OCHOBHBIE (DYHKIIMH HPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma no Ouosoruu AaéT NpejcTaBieHHe O LesaX, 00 oOuiel crpareruu o0ydyeHus,
BOCIIUTAaHUA M Ppa3BUTUS OOyyalolMXcs CpeAcTBaMu yueOHoro mnpeamera «buonorusy,
ornpenenseT 00sf3aTeNbHOE MPEIMETHOE COAEp)KaHUE, €ro CTPYKTYpY, pacupeiesieHHe IIo
paszenaM M TeMaM, PEKOMEHJyeMYIO0 IOCJEeI0BaTeIbHOCTh M3Y4YeHUs Y4eOHOro Marepuaia c
y4€TOM MEXKIIPEIMETHbIX M BHYTPUIPEIMETHBIX CBA3EH, JOIMKM 00pa3oBaTeIbHOIO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaromuxcs.

B mporpamme mno OHOJOTMM TakXe YYUTHIBAIOTCS TpPeOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJAMETHBIM M IPEAMETHBIM pe3yibraraM oOydeHus B (opMHpOBaHHUU
OCHOBHBIX BHJIOB y4€OHO-II03HABATENBHOM AEATENbHOCTH/yUeOHBIX IeHCTBUN 00ydaroLuXcs 1o
OCBOCHHMIO COJIepKaHHsl OMOJIOrMYECKOro 00pa3oBaHusl.

B mporpamme mo Ouonorum (10—11 xmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3y4eHMHM Ouosioruu, Ornaromaps yemMy B HEH IpocMaTpuBaeTcs
HalpaBJICHHOCTh Ha pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (POPMUPOBAHUEM ECTECTBEHHO-HAYyUHOI'O
MHUPOBO33pEHUS, LIEHHOCTHBIX OpPUEHTAllMil  JUYHOCTH, DKOJIOTMYECKOTO  MBIILICHMUS,
NpPEACTaBICHUH O 370pOBOM o00pa3e KHU3HH W OEpeXHBIM OTHOIIEHHEM K OKpPY)KaloIIeH
npuponHoit cpene. IlosTomy Hapsay ¢ u3yuyeHHMEM OOIIEOMOJIOTMYECKHX TEOpHM, a Takke
3HAHUM O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PAHIA U CYIIHOCTH OCHOBHBIX ITPOTEKAIOIIUX B HUX
IpPOILIECCOB B TMpOrpaMMe IO OHOJIOTUM YJEIEHO BHHUMAHHE MCIOJIb30BAHUIO I10JIyYEHHBIX
3HAHWH B TIOBCEHEBHOM JKU3HU JJIsl PELICHUS IPUKIAIHBIX 33/1a4, B TOM YHUCIIE: MPOPUIAKTUKA
HACJIEJICTBEHHBIX ~ 3a00JIEBaHUM  YEJIOBEKAa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS 3KOJIOIMYECKH 1€JIeCO00pa3HOro MOBEACHUS B OKpY’KaloUled MPUPOAHON cpere,
aHAJIM3a BIMSHMUSA XO3AWCTBEHHOW JEATEIbHOCTH 4YEJIOBEKA HA COCTOSHUE IPUPOAHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHE BHMMAHHS K IMPHUKIAAHON HANpaBIEHHOCTH y4eOHOTO

npeamera «brosiorus» MpoaUKTOBaHO HEOOXOJIUMOCTHIO OOECTEUeHHs YCIOBUN ISl peIleHUs



OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas MPEAIoaaraeT
dbopmupoBaHne y 0OyYaroUuXcsi CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpemHero o0Oiero oOpazoBaHUs 3aHMMaeT BakHOe MecTto. OHa
obOecrieurBaeT (GOpMUPOBaHHE y OOYYAIOIIUXCS TPEICTABICHUNM O HAy4YHOH KapTHHE MUDA,
paciupsieT 1 00001aeT 3HaHUS O )KUBOW NMPUPOAE, €€ OTIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3allii U HBOJIIOLMU, CO3AaéT YCIOBHUS [Js: TMO3HAHUSA 3aKOHOB KHBOM MPHUPOJIBI,
dbopmupoBanus (GyHKIIMOHATHHOW T'PAMOTHOCTH, HABBIKOB 3JI0pOBOro M Oe3zomacHoro obpasza
KHU3HU, SKOJOIrNYCCKOI'0O MBIIIJICHUA, HECHHOCTHOI'O OTHOIIICHUSA K JKUBOM mpupoac U YCJIOBCKY.

Bonbmoe 3HadueHne OHONOTHS HMEET TaKXKe AJid pCHICHUA BOCIHUTATCIIBHBIX H
Pa3BHUBAIOIIMX 337a4 CpeJHEero ooiero o0pa3zoBaHus, colManu3auuu odyvaroumxcs. M3yuenue
6uosiorun obecrieunBaeT yCIJIOBHS JUTSt dbopMupoBaHus WHTEJUIEKTYaJIbHbIX,
KOMMYHHKAIIMOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYPBI, CIIOCOOCTBYET
UHTErpaly OUOJIOTMYECKUX 3HAHUM C NPEICTaBICHUSAMU M3 JAPYTUX Y4YEOHBIX NPEAMETOB, B
YaCTHOCTH, GU3MKU, XUMUM U Teorpaduu. HazBaHHbIe MOI0KEHUS 0 MpeAHa3HAYeHUU y4eOHOTOo
npeameta «buonorus» cocTaBUIM OCHOBY [UIsl ONpEIENICHHs IMOAXOIO0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €r0 COACPIKaHUs, IPEJICTABICHHOTO B IIPOTrpaMMe 10 OUOJIOTHH.

Ot60p conepsxanus yaeOHOTO npeamera «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3UIHMHI KyJIbTYpPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBUM C KOTOPBHIM OOYYarolIMecs JOJKHBI
OCBOUTH 3HAHHUSA W YMEHHs], 3HaYMMbIe 175 (GopMHUpOBaHMs OOIIEH KyIbTypbl, OMPEACIIIOnne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKPYJKAIOLIEH MNPUPOAHON cpele, BOCTPEOOBAaHHBIE B
MOBCETHEBHOM JKM3HHU W MPAKTHUECKOU AesTenbHOCTH. Oco00oe MECTO B 3TOM cHUCTEME 3HAHUI
3aHUMAIOT  DJIEMEHTHl COJIEpP)KaHUs, KOTOpble CIIy>)KaT OCHOBOWM Juisi  (pOpMHUpPOBaHUS
NpPEACTABICHUM O COBPEMEHHON €CTECTBEHHO-HAyYHOW KApTUHE MHpPa U LIEHHOCTHBIX
OpPHUEHTALMX JIUYHOCTH, CIOCOOCTBYIONINX T'YMaHU3aUN OMOJIOTHYECKOTO 00pa30BaHMA.

CTpyKTypHpoBaHHE COJI€pKaHUsl y4eOHOro Mmarepuaja B IporpaMme MO OHOJOTUU
OCYIIECTBIICHO C YYETOM NMPUOPUTETHOTO 3HAUEHHUS 3HAHUN 00 OTIMYUTENIbHBIX OCOOEHHOCTSX
JKUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHu3alud U 3BOJIOIUU. B COOTBETCTBUM C 3THUM B
CTpYKType y4eOHOro mpeamera «bHOIOTus» BBIACIEHBI CICAYIOIINE COIACPKATECIBHBIC JTHHHUU:
«buonorus kak Hayka. MeTopl HAydyHOTO TO3HAHUM», «KieTka kak Omojioruueckasi CUCTEMAY,
«Opranusm Kak Ouosoruyeckasi cuctema», «Cucrtema U MHOroobpasue OpraHu4eckoro Mupa,
«IBOJIOLHUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTIY.

Heas m3ydyenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE

00y4JaroIMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKLIMOHAJIBHOM OpraHu3allid UBBIX CHCTEM



pa3HOro paHra u nNpuoOpeTeHrne YMEHHUI HUCIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JCHCTBUN B
OTHOIIEHUU OOBEKTOB KUBOW MPHUPOABI U PEIICHUS PA3TMYHBIX )KH3HEHHBIX MPOOJIEM.

Jloctukenue 1enu u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrneunBaeTcs pelieHrueM CIEeIYIOINX 3a1ay:

OCBOCHHE OOYYArOIIMMHUCS CHCTEMBbl 3HAHUH O OHMOJIOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MPaBWIAX, CIYXKaIIMX OCHOBOW IJisi (HOPMHUPOBAHMS
NPEJCTaBICHUA O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O METoJaX Hay4yHOro IO3HaHMS,
CTPOCHHH, MHOTOOOpa3MH M OCOOCHHOCTSIX >KMBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3AINH,
BBIJIAIOIINXCSI OTKPBITUSX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHne y OOYyYarOMMXCS TMO3HABATEIbHBIX, HHTEIJICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIK3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISI0B,
UJE U OJIX0/I0B K U3yUYEHHIO KUBBIX CUCTEM PA3HOr0 YPOBHS OpraHU3AlNY;

CTaHOBJICHHE Yy OOydYarommxcsi oOmel KyJIbTypbl, (YHKIHOHAIBHONH T'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OLICHUBATH SIBJICHHS OKPYKAIOIIETO MHPA >KHBOW MPHUPOIBI HA
OCHOBaHUU 3HAHUI U OMBITA, OJYYEHHBIX MPU U3YYEHUU OUOJIOTUY;

dbopMupoBaHrue y OOYyYarOIIMXCS YMEHUH WITIOCTPUPOBATH 3HAUCHUE OWOIOTUYECKUX
3HAHUM B MPAKTHUUYECKOW JEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHH U arpoOHOTEXHOJIOTHIA;

BOCIHUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH IO3HAHMSI UYEIOBEKOM KHBOM MPHUPOJIBI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOIOIEHUS STUYECKUX HOPM MPH MPOBEICHUH
OMOJIOrMYECKUX MCCIEIOBAHNMN;

OCO3HaHUE IIEHHOCTH OMOJOTHYECKUX 3HAHWM ISl TIOBBIMICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpBI, 17151 JOPMUPOBAHUS HAYUHOTO MUPOBO33PEHHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUN M YMEHUW B IMOBCEAHEBHOW KU3HH I OLIEHKU
NOCJIECTBUI CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKpYJKalomied cpene, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAaHUE U COOIOACHUE MEP MPODUIAKTUKH 3a00JICBaHUH.

B cucteme cpennero obuero odpasoBanus «buonorus», nzyuyaemas Ha 6a30BOM YpPOBHE,
SIBIISIETCS 00S3aTeNbHBIM YYEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOH 00JIacTU
«EcTecTBeHHO-HAYYHBIE TPEIMETHD.

Jst m3ydenusi 6uonorud Ha 6a30BOM ypOBHE CpPEIHETO OOIero oopa3oBaHUs OTBOJAUTCS

68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Heenmo).



COJAEP)KXAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U IPYTHUMH
€CTECTBEHHBIMM HayKaMmu, (uiocoduei, 3THUKOH, 3CTETHKOH M mnpaBoM. Ponb Ouosioruu B
(opMHpPOBaHUU COBPEMEHHON Hay4HOH KapTHHbBI Mupa. CuctemMa OMOJIOrMYECKUX HaYK.

MeTto1pl IO3HAHMSL )KUBOM IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
KJIacCU(pUKaIus, MOJICIMPOBaHUE, CTaATUCTHUYECKass 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. lapsuHn, I'. Mennens, H. K. Konbnos, [x. Yorcon u @. Kpuk.

Tabnuue! 1 cxembl: «MeTo/bl TO3HAHUS KUBOH MTPUPOIBD».

JlaGopaTopHble U NpakTHYeCKUe PadoThI:

[Tpaktuueckas pabora Ne 1. «lcrmomnb3oBaHuE pa3IMYHBIX METOMOB IPU H3YyUCHHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Kusbie cuctembl (OMOCHCTEMBI) Kak NpeAMET u3yuyeHus Ouonoruu. OTiiMYHe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiictBa OmocucteM M HX pazHooOpazue. YPOBHM OpraHu3alud OHOCHUCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBBIM,  OPraHU3MEHHBIMA,  IOMYJSIUUOHHO-BHUIOBOM,
9KOCUCTEMHBIH (OMOreoneHOTHUECKHit), OnochepHbIH.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHBIE NPU3HAKU JKU3HU», «YPOBHU OpraHU3alMd >KUBOU
IPUPOJIBI».

O6opynoBanue: mozaenb moiekynsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB U CTPOEHUE KJIETKH.

XVMMUYECKUH  €OCTaB  KJIETKM.  XMMHMYECKHE  3JIEMEHTBI:  MaKpOd3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia U MUHEpasbHbIE BEIIECTBA.

OyHKIMM BOABl W MUHEpAJIbHBIX BelIeCTB B KieTke. [lomnep:kaHue OCMOTHUECKOIO
Oananca.

benku. CoctaB u crpoeHue 6eIK0B. AMMHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHnMele

U 3aMEHUMBIC AMHUHOKHUCIIOTBI. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBI OEIKOBOM



MOJIEKyJbl (IEpBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoicTBa 0enkoB. bronornyeckne QyHKIMN OSIKOB.

®epmeHTHl — OHonornyeckue karanusaropbl. CTpoeHue (epMeHTa: aKTHBHBIM ILEHTD,
cyocrparHas  crneuuduuHocts. Kodepmentsl. Buramusbl.  Otinuus — ¢GepMEHTOB  OT
HEOPraHWYECKUX KaTaJIn3aTOPOB.

VYrieBonbl: MOHOCaxapu bl (TJIFOKO3a, pud03a U Ae30KCHpud03a), aucaxapuibl (caxaposa,
JaKTO3a) W IoJucaxapuabl (Kpaxmal, IJIMKOreH, Ileiulroio3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jluruaer:  Tpurauuepunsl, ¢ocdomunuapl, crepounsl. [ 'mapodunabHO-TUAPODYOOHEIE
cBoiictBa. buonornyeckue QpyHkunu aunuaoB. CpaBHEHUE YITIEBOIOB, OCJIKOB U JIMIIUIOB Kak
VCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneoruasl — MOHOMEpB!I HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuun JHK. Crtpoenne m ¢ynkumn PHK. Bugst PHK. AT®: crpoenue u
(GYHKIHIH.

[utonoruss — Hayka o kjeTke. KiietouHas Teopusi — mpuMep B3aUMOJICHCTBUSI HUIIEH U
(akTOB B HAYYHOM MO3HAHUU. MeTO/1bl U3y4YeHUS KIECTKH.

Kierka kak nenoctHas »xwuBas cucrema. O0Imye NpU3HAKU KJIETOK: 3aMKHYTasi HapysKHas
memOpaHa, mosekyibsl JJHK kak renerndeckuii anmnapar, cuctemMa cUHTe3a Oelika.

Tumel KIETOK: SyKapHOTHUYecKas M IpokapuoTuuyeckas. (OcoOEHHOCTH CTPOEHHs
npokapuoTudeckoi kinetku. Kierounas crenka 6axtepuil. CTpoeHrne 3yKapuOTHYECKOM KIETKU.
OCHOBHBIE OTJIMYHSI PACTUTEIILHON, )KUBOTHON M IPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKAa, TJIMKOKAIMKC, UX (PYHKIHU.
[Tna3matnueckass memOpana, e€ cBoicTBa W (yHKuuu. IlutoruiazmMa u e€ opraHoubl.
Onnomem6Opanuble opranouasl kiaetku: JI1C, annapat ['onbmku, au3ocomsl. IloayaBToHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHApPUH, IacTuiabl. [IpoucxoxkaeHne MUTOXOHIPUM M IUIACTUA.
Bunel nnactun. HememOpanHble opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOUHBIH IIEHTp, LIEHTPHOJIH,
PECHUYKH, KI'yTUKHA. OYHKIIMHM OPraHOUJIOB KJIETKH. BKiItodeHus.

SAnpo — perynsaTopHblii neHTp kietku. CTpoeHue spa: saepHas 000JI0uKa, Kapuoria3ma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, Ix. YorcoH, ®.
Kpuk, M. Yunkunc, P. ®panximn, K. M. bap.



Muarpammsl:  «PacnpeneneHue XUMHUYECKHX OJJEMEHTOB B HEKHUBOW  IPUPOJEY,
«Pacnpenenenre XuMAYECKUX AJIEMEHTOB B dKHUBOW MPHUPOJIEY.

Tabmumsl u cxembl: «llepuonuyeckass TabIMIa XUMHUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTes Oenka», «CTpoeHne MoJeKybl Oenka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne moinekynsl AT®», «CTpoeHre 3yKapuOTUYECKON
KIeTkn», «CTpoeHue J>KMBOTHOM KIeTKH», «CTpoeHue pacTUTENbHOU KIeTKn», «CTpoeHue
IIPOKApPHOTUYECKON KIIETKN», « CTpoeHUE sapa KIETKU», « Y TIeBOAb», «JIunuasn».

OOopynoBaHHe: CBETOBOW MHUKPOCKOIN, 00OpyIOBaHHE Ul IMPOBEAEHHS HAOIIOACHHI,
U3MEPECHHM, IKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIBHBIX, KHUBOTHBIX M OaKTEPUATBHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopuass padora Ne 1. «M3yuyeHHe KaTaqTuTHUYECKOW aKTUBHOCTU (EPMEHTOB (Ha
pUMEPE aMIJIa3bl UM KaTallasbl)».

Jlabopatopuas pabora No 2. «M3ydeHuwe CTpPOCHHS KIETOK PACTEHUU, >KUBOTHBIX U
OaxkTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENnapaTax U UX OMHUCAHUE).

Tema 4. /Ku3HeneATeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa0omu3M. AccUMHISAIUS  (TUTACTUYECKH OOMEH) U
JUCCUMMJIISALUS (PHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €JMHOTO Ipoliecca MeTabonusma. Poib
3aKOHOB COXPaHEHHUS BEIIECTB U YHEPTUU B MOHMMAaHUU MeTaboIu3Ma.

Tunel oOMmeHa BeriecTB: aBTOTpPOoGHBIA U rereporpodHblid. Ponb depmeHTOB B 0OMEHE
BEILECTB U NMPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3bl ¢otocuHTe3a. Peakumm QorocuHTe3A.
DddexktuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3A IS )KM3HU Ha 3emie. BiausiHue ycinoBuit
cpensl Ha (POTOCHHTE3 U CLIOCOOBI TIOBBIIICHUS €T0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCWHTE3a ISl JKU3HH Ha
3emuite.

OHepretuueckuii oOMeH B  KieTke. PaciieruieHne  BEIIECTB,  BBIACICHHUE U
AKKyMYJIUPOBaHHE dHEPTUU B KJIETKE. DTambl dJHEpreTndeckoro ooMeHna. I mukonus. bpoxenue u
ero Buabl. KucinoponHoe oxkucieHue, WIM  KIETOYHOE AblxaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakiiun marpuuHoro cuHTre3a. ['eHermueckass uHpopmanus u JIHK. Peamuzamus
TeHeTUYECKON MH(popMaMu B KJeTKe. ['eHeTHmueckuid KoJ U ero CBoicTBa. TpaHCKpUIIIUS —
matpuunblid cuHte3 PHK. Tpancnsamus — 6uocunres Genka. Jranbl Tpancasuud. KoaupoBanue

aMUHOKHCIIOT. Posb pubocom B OuocuHTe3e Oemka.



Hexnerounsie ¢opmbl ku3Hu — Bupychl. Hcropust otkpsiTust BupycoB (. W.
HBanoBckuii). OCOOCHHOCTH CTPOCHHS M )KHU3HEHHOTO IMKJIa BUpYycoB. bakrepnodaru. bonesnun
pacTeHuii, >KMBOTHBIX U Y€JIOBEeKa, BbI3bIBacMble BUpycamu. Bupyc nmmyHonedunnra yenopeka
(BUY) — Bo3oyaurens CIIMda. OOpatHas TpaHCKpUNLMS, peBepTrasa U MHTErpasa.
[Ipodunaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUN.

JdemoHcTpaumu:

[Toptpetsi: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupsses.

Tabmumet  u cxembl: «Tunmbl  muTanwsy, «Mertabonusm»,  «MHUTOXOHAPUSY,
«OHepreTrueckuii ooMeny», «Xiopormnacty, «Dorocunresy, «Ctpoenue JIHK», «Ctpoenue u
¢yHknuoHupoBaHue reHa», «CuHtes Oenkay, «l'enHermyeckuit  kom», «Bupycs»,
«baktepuodarn», «CtpoeHne wu ku3HeHHBIM 1k Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-ammukauun «Ynsoenue JHK u tpanckpunumsy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knertounslii 1uki, WM SKU3HEHHbIM LUK kiaetkd. Murepdaza m mutos. Ilpomeccsl,
nporekarome B uHTEpdaze. Pernmmkamus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUI. JMIUTOMAHBIA W TAaUIOWAHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. LluTonornueckue OCHOBBI Pa3MHOXKEHHUS M MHAWBHUIYabHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnerkn — muro3. Craguum mutosa. llpomecchl, nmpoucxopsiiye Ha pa3HbIX
CTagusIX MUTO3a. BHOJIOrHUecKui CMEICI MHUTO3A.

[Tporpammupyemasi rubesb KIETKH — aromTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecmosioe U mojoBoe. Bunel Oecrnonoro
pa3sMHOXKEHUs: JICIEHUEe HaJIBOE, NMOYKOBAHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEreTaTUBHOE pa3MHOKeHUE. VCKycCTBEHHOE KJIOHHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE JUIsS
CEJIEKLUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIIOIIOTO.

Meiio3. Cragun meiosa. Ilponeccel, nmpoucxonsdiiue Ha cragusx Meinosa. [loBenenue
XpoMocoM B Merno3e. Kpoccunrosep. bronornuecknii CMbICI M 3HaYEHUE MEWO03a.

["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10/I0BBIE Kene3bl:
CEeMEHHUKU U sSMYHUKU. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 W oBoreHe3. (OCOOCHHOCTHM CTPOCHUS —SHIEKIETOK U

criepmato3onoB. OmnogoTBopenue. [lapTeHorenes.



NunuBuayanpHOe pa3BuTue (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpUOTEHE3).
Ortanbl 3MOPHOHAIBHOIO Pa3BUTHUSA Yy IO3BOHOYHBIX >KUBOTHBIX: APOOJIEHUE, TacTPyJIsLUs,
opranorenes. [loctamOpuoHanbHOe pa3zBuTHe. TUIBI MOCTAIMOPUOHATIBHOTO PAa3BUTHS: MPSAMOE,
HenpsiMoe (IMurHOYHOE). BimsiHMe cpenapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct u pa3zBurue pacrenuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHHU, CTaIuH1
pa3BUTHSL.

Jdemoncrpanum:

Tabmuuer u cxembl: «POPMBI pa3MHOXKEHHUS OPTaHU3MOBY, «JIBOWHOE OIUIOZOTBOPEHUE Y
LBETKOBBIX pacTeHHi», «BereratTuBHOE pa3MHOXKEHHUE pacTeHui», «/lemeHne KIeTKu
Oakrepuit»y, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIETOUHBIN ITUKI,
«Pemmukanusa THK», «Mwuto3», «Meio3», «IIpsimoe u HenpsMmoe pasButue», «l'amerorenes y
MJIEKOIIUTAIOLIUX U YeJIOBEKa», « OCHOBHBIE CTaIM OHTOTE€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHUKpompemnaparbl «CrepMaTro30uabl MIIEKOMHUTAIOLIEr0»,
«Sinexnerka muekonuraroniero», «KapuokuHes B KiIeTKax KOpemika JyKa», MarHUTHas
MoJenb-anmnkanus «Jlenenue kinerkny», monens JTHK, monens Metada3Hoit XpoMOCOMBI.

JlaGopaTopHble U NpakTHYecKHue padoThI:

JlabopaTtopHnas pabora Ne 3. «HabGmtonenne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIPENAPATaAX».

JlaGoparopnast pabora Ne 4. «l3yueHue CTpOEHHs IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropust pa3BuTHA TeHETHKU. Poib nuTonoruu u
SMOPHOJIOTUY B CTAHOBJICHUU MeHETUKHU. BKiaa poccuiickux u 3apy0OekHbIX YUEHBIX B pa3BUTHE
TCHETUKU. MeToabl TEeHEeTHKH (TMOPUAOIOTMYECKH, IIMTOTCHETUYECKUH, MOJIEKYJISpHO-
reHeTryeckuit). OCHOBHbIE FreHETUYECKUE MOHATHUS. ['eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CcXemax CKpEeLIMBAHMM.

3aKOHOMEPHOCTH  HACJIENOBaHUSA  IPU3HAKOB, YycTaHoBiIeHHble I.  Mennenem.
MonorubpuaHoe cKpeuBanue. 3aKoH equHoo0pa3ust TuOpUA0B nepBoro mokoyneHus. [IpaBuio
JOMMHUPOBAaHUA. 3aKOH paclleryieHus] Npu3HakoB. ['umoresa uuctoTel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBAHUS  MPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AMTHOPHIHOTO CKpEIIMBAaHUS. AHAIM3HPYIONIEe CKPEUIMBaHUE.

Hcnonn3oBanme AHAIIMSUPYIOLICTO CKPCIIUBAHUA JJIA OIIPCACIICHHUA I'CHOTHIIA ocoou.



CuemnienHoe HaciefoBaHue IpusHakoB. Pabora T. Moprana 1o cuelIEeHHOMY
HaCIIEIOBAHUIO T'eHOB. HapyllleHue cuemieHusi reHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €eHEeTHYECKHUE KapTBhl.

I'enetuka nona. XpoMOCOMHOE ompeaeneHue mnoia. AyToCOMbI U MOJIOBBIE XPOMOCOMBI.
l'omorameTHble M rereporaMeTHble OpraHu3Mbl. HacnegoBaHuWe NpPU3HAKOB, CUEIUICHHBIX C
MTOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacaeAcTBeHHas. Poib cpenbl
B HCHACIEACTBEHHONW W3MEHYHMBOCTU. XapaKTEPUCTHUKA MOIU(DUKAIMOHHOW H3MEHUYHUBOCTH.
BapuanvoHHbIN ps ¥ BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U WX HOpMa peakiuu. CBOMCTBA MOAN(DUKAIIMOHHONW U3MEHYHBOCTH.

HacnencrBennasi, uian reHOTUNMYECKasi, U3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 W TOJIOBOM TpoIecC — OCHOBA KOMOMHATHBHOM W3MEHUYMBOCTH. MyTallMOHHAs
u3MeH4YnBOCTh. Knaccudukamust MyTanmii: TEHHbIE, XPOMOCOMHBIE, T€HOMHBIe. Yacrora u
NPUYUHBI MyTanuid. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACJICICTBEHHOM
n3meHunBoctu H. . BaBuiosa.

BHesepHast HacaeACTBEHHOCTh U H3MEHUYHUBOCTD.

I'eneruka uenoBeka. Kapuorunm uyenoBexka. OCHOBHbIE METOAbl TE€HETHUKH YEJIOBEKA:
TEHEATOTHYCCKUN,  OJIM3HENOBBIM, [MTOTCHETHYECKUN, OMOXMMUYECKHH, MOJEKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpEeIeIeHNe T'e€HOTHUNA: TMOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIUpPOBaHUE, B ToM uwucie ¢ nomoinpio [1I[P-ananusa. HacnencrBenusie 3aboneBaHus
YelloBeKa: TeHHbIe Ooyie3HW, OOJIE3HHM ¢  HACIEACTBEHHOH  MPEIpacloioXeHHOCTHIO,
XpoMocoMHBIE Ooisie3HH. ComaThueckue ¢ TeHepaThBHbIE MyTanud. CTBOJOBBIE KIIETKH.
[TpuHUIMOIBI 370POBOrO 00pa3a >KU3HH, TUATHOCTHKHU, MPO(UIAKTUKUA U JIEYCHHUS] TeHETUYECKUX
Oone3Heil. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBaHHE. 3HAYCHHE METUIIMHCKOW T'eHETUKH B
NPEIOTBPAIICHUH U JICYCHUU TCHETUICCKUX 3a00ICBaHMI YeIOBeKa.

JdemoHcTpaumu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE W €ro UTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUS] W €ro IUTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpunnoe ckpeumBanue», «lluronornyeckue OCHOBBI TUTHMOPHUIIHOTO CKPEIIUBAHUSY,
«Merno3», «B3auMoAeinCTBUE aJJIEIbHBIX TEHOBY, «l'€HeTUUeCKHe KapThl PACTEHHUH, KUBOTHBIX
U 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAaHUs, CLEIJICHHOTO C IOJIOMY,

«KapI/IOTI/IHBI YCJIOBEKAa MW KHUBOTHBIX», ((BI/II[BI U3MCHYHNBOCTHUY, «MOI[I/I(l)I/IKaHI/IOHHaf[



U3MEHUUBOCTHY, «HacnenoBanue pesyc-pakropay, «I'eHetuka rpynn KpoBu», «MyTalMoHHAs
U3MEHYUBOCTDY.

Ob6opynoBanue: Mopaenu-ammaukanuu «MoHoruOpuaHoe ckpeuuBanue», «Hemonnoe
JOMUHHpOBaHUeY, «JluruOpuaHoe ckpemunBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MUKponpenapaT «/lpo3oduna» (Hopma, MyTaruu (GOpMbI KPHUIBEB U OKPACKH Tela), repoapuii
«I"0pox OCEBHOW».

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

JlaGoparopHas pabota Ne 5. «/3yueHue pe3ynbTaTOB MOHOTUOPUAHOTO U AUTHOPHIHOTO
CKpELIMBAHUA Y IPO30(HIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

JlabopaTtopuas pabota Ne 6. «M3yuenne MoauUKAIIMOHHON W3MEHYHUBOCTH, TIOCTPOCHHE
BApUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabGora Ne 7. «AHamu3 wMyTanuii y JApo30¢QmiIbl Ha T'OTOBBIX
MUKpOIIpenapaTax».

[IpakTuueckas pabora Ne 2. «CocTaBieHue U aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKIeHUE CelIeKIUU U goMecTukanusa. Yuenue H. U.
BaBunoBa o wLeHTpax NPOUCXOXKIEHHS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsr
IIPOUCXOXKICHUS JOMAITHUX )KUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHbIE METOJbI CelIeKIMU. MaccoBblil 1 MHIUBUIYAJIbHBIA OTOOPHI B CEJIEKIIMU
pacTteHui 1 kUBOTHBIX. OlLIeHKa IKCTephepa. bin3kopoacTBeHHOE CKpelMBaHUe — WHOPHUIMHT.
Uucrtas snunusa. CkpeuuBaHue YHUCTBIX JUHUK. [erepo3uc, wiaum ruOpugHas cuia.
Hepoacteennoe ckpemmBanue — aytOpuauHr. OtnmanénHas rubpuamzanuss U €€ yCIexu.
HcKycCcTBEHHBIM MyTareHe3 W IOJYyYEHHE MOJUIUIOUIOB. JIOCTMXKEHMS CENeKLMH pacTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib IpPOU3BOJACTBA. [€HHas HHXKEHepus. OTambl CO3JAAHUS
pexomOunantHo JIHK u Tpancrennbix opranusmoB. Kierounas wumxkenepus. Kierounbie
KyJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiioHnpoBaHue BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO35IICTBEHHBIX OPraHU3MOB. OKOJOTMYeCKHe U »Thdeckue mpodiaemsl. MO —
TeHETHYECKU MOIU(PHUIIMPOBAHHBIC OPTAaHU3MBI.

JeMmoHcTpanmu:

[Toptpetsi: H. U. BaBuiios, Y. B. Muuypun, I'. JI. Kapneyenko, M. ®@. lBaHoB.

Tabmumpl 1 cxeMbl: kapta «LIeHTpbl HpPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuit», «lloponpl nOMamIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTnanéHHas

rubpunmsanusy, «Paborel akagemmka M. @. HanoBay, «l[lomumiongusy, «OOBEKTHI



ouotexHonorum», «Knerounele KyabTypbl U KIOHHpOBaHUE», «KOHCTpympoBaHHE M TEpPEHOC
T€HOB, XpPOMOCOM).

O6opynoBaHue: MyJISKH IJIOJOB U KOPHEIUIOAOB AMKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03HCTBEHHbBIE PACTEHUSD.

JlaGopaTopHble U NpakTHYeCcKHe padoThI:

Okckypeusi « OCHOBHBIE METOABI M JIOCTHKEHHUSI CEJeKLMU pPAacTeHU W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIM Y4acTOK, B TEIUITMYHOE

XO34HCTBO, J1a00OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIONMOHHAS OHOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI SBOJIIOLIMOHHOW TEOPUM. OBOJIIOLMOHHAS TeOopus U €€
MecTO B Orosioruu. BinsHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUU U IPYTUX HaYK.

CeuzerensctBa  sBomonuu. [laneoHTOIOrMYECKHE: MOCIEAOBATENBHOCTh IOSBIICHUS
BUJIOB B MAJCOHTOJIOTUYECKOH JIETONUCH, Nepexoanbie GopMel. buoreorpapuueckue: cxoIcTBO
U paznnuue GpayH u (GI0p MaTEPUKOB M OCTPOBOB.

OMOpHOIOrHYecKHe: CXOJACTBA M paziuuus 3MOPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTUYHBIC, PYAMMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKUE: CXOJACTBO MEXaHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX META0OJIMUYECKUX ITyTEH y BCEX OPTaHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpennocbuiky BO3HHMKHOBEHHMS JapBHHHU3MA.
JIBIKyllMe CHJbl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE IIPH
OTPaHUYEHHOCTH PECYpCOB, HeoIpenenéHHas W3MEHYMBOCTb, OOpbba 3a CyIIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckast Teopus 3potouu (CTO) u e€ ocHOBHBIE MOJIOKEHUS.

Muxkpossomronus. [lomysanus Kak eIMHULA BUJA U DBOJIIOLUH.

JBwxymue cuibl ((hakTophl) 3BOJMIOLUHM BUAOB B MpHpoJe. MyTallMOHHBIM mporecc U
KOMOWHATHBHAS HM3MEHUYMBOCTh. [lomynsiuMOHHBIE BOJNHBI M JApeid reHoB. M3omsauus u
MUTpanusl.

EcrectBenHblii 0TOOp — Hampapistomuil ¢aktop 3Bomonund. DopMbel e€cTECTBEHHOIO
otOopa.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Boonuu. [IpruMepsl mpucrnocodaeHmi

y Opranu3MoB. ApoMop(o3bl U UNOATANTAIIHH.



Bun u BumooOpazoBanme. Kpurtepuum Bupa. OcHOBHbIE (OpPMBI BHI000pPA30BAHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakposBomrors. PopMbl 3BOIOLUM: (puUIeTHYecKas, AUBEPreHTHAs, KOHBEPIEHTHasd,
napaniensHas. HeoOpaTumMocTh 3BOMIOLNY.

[Ipoucxoxaenue  OT  HECNEUUAIM3UPOBAHHBIX  IPEIKOB. [Iporpeccupytomas
crenuanu3anus. AJanTuBHas paguaiys.

JdemoHcTpaumuu:

[Hoptpersr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBepiios.

Tabmusl 1 cxembl: «Pa3BuTue opraHuueckoro wmupa Ha 3emiie», «3apOoAblIIIH
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «PopMmbl O0pbObl 3a CyIIECTBOBAHUE,
«EctectBennslit  oTO0p», «MHOroodbpasue copToB pacTeHMit», «MHOroodbpazue mnopoj
YKUBOTHBIX», «lTomynauuny, «MyTaunoHHas M3MEHYUBOCTBY, «ApoMoph0o3bD»,
«Mmmoanantanumny», «OO0mmas aereHepanus», «JBmwkymme cuibl 3Bomonuny, «Kapra-cxema
mapuipyta nytemectBus Y. JlapBuna», «bopb0a 3a cymectBoBanuey, «lIpucrnocobieHHOCTH
opranusmoBy, «I'eorpaduueckoe Bun0o0pazoBaHue», « IKOIOTUIECKOE BUI000PA30BaAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOIOB H
ceMsiH, Kosutekuus «lIpuMepsl 3alUTHBIX TPUCIIOCOOJIEHUH Y )KUBOTHBIX», MOJeNb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY», 00bEMHAs MoJesIb «CTPOEHUE TOJIOBHOTO MO3Ia T03BOHOYHBIX).

buoreorpaguueckas kapta wmupa, KOeKIus «@POpMBI COXPAaHHOCTH MCKONAEMbIX
JKUBOTHBIX M PacTeHUI», Mozenb anmummkanusa «llepekpéct XxpomMocoM», BIIaKHBIE IperapaTsl
«Pa3zButne Hacekomoro», «Pa3Butme msarymikm», wmukponpenapatr «Jlpozodmiay (HOpMa,
MyTalH (OpMbl KPbUIBEB U OKPACKHU TEJIA).

JlabopaTopHbIe M NIpaKTHYeCKHe PadoThI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BUAOB IO MOP(OIOTHYECKOMY KPUTEPHUIO».

JlabopaTopnas pabGota Ne 2. «OmnucaHue MPUCTOCOOJCHHOCTH OpraHu3Ma u €
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M Pa3BUTHE KU3HHU Ha 3eMmuie.

JloHayuHble IIPEJCTaBIECHUS O 3apOXACHUU >KU3HU. HayuHble runore3bl BO3SHUKHOBEHMUS
KU3HM Ha 3emyie: a0uoreHe3 W MaHCHepMus. XUMHYECKas 3BOJIONHSA. AOHOTEHHBIM CHHTE3
OPraHMYECKHUX  BEIIECTB U3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYecKo# 3Bomouuu. HauanbHele 3tansl Ouosnorunyeckor sposonuuu. I'mnoreza PHK-mupa.
dopmupoBaHUEe MEMOpPAHHBIX CTPYKTYP M BOHMKHOBEHHE MPOTOKJIETKH. [IepBble KIETKH M UX

OBOJIOLMA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIIl )KUBBIX OPraHUu3MOB.



PasButne xu3sHu Ha 3emse no 3pam u nepuogam. Karapxeil. Apxelickas u
nporepo3oiickas 9pel. [lanmeo3oiickas spa u €€ NEPHOIbI: KEMOPHHCKUN, OpPIOBUKCKUM,
CUJTyPUICKUH, T€BOHCKUW, KAMEHHOYTOJIbHBIHN, IEPMCKHUH.

Me3so30lickas opa U €€ NEPUObl: TPUACOBBIN, OPCKUN, MEIIOBOM.

Kaiino3zoiickas 3pa v €€ nepuoabl: NajleoreHOBbIM, HEOT€HOBBIN, AHTPOIIOTEHOBBIN.

XapakTepucTuka KJIMMara U TeoJIOTUYeCKuX MporeccoB. OCHOBHbBIE ATallbl 3BOJIIOLUU
PaCTUTENBLHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHil U KUBOTHBIX. llosiBieHwue,
pacuBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro MHpa Kak OTpa)keHUE 3BOJIIOLUUA. OCHOBHBIE CHUCTEMATHUECKUE
IpyNIbl OPraHU3MOB.

OBOJIIOLIMSL  YeJIOBEKa. AHTPONOJNOrusi Kak Hayka. Pa3Buthe mpeacTtaBieHH O
IIPOMCXO0XKIEHUHU YelloBeKa. MeTonbl n3ydeHus antponoresesa. CxoACTBa U pa3vuus yeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxyume cuibl  (paxTopel) aHTpomorenesa. HacnencTBeHHas W3MEHYMBOCTh U
ecTecTBeHHbII 0TOOp. OOLIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPYJa, MBIILICHUE,
peub.

OcHOBHbBIE CTaAUMM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKU, YeIOBEK yMEIbIi,
Yenosek mnpamoxondmui, YemoBek HeaHnepTanbckui, YenoBek paszymubiil. Haxoaxun
HCKOMAaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PacCHpOCTpaHEHUs, 00BEM TOJIOBHOIO
Mo3ra, 00pa3 )KU3HHU, OPYIHSL.

Yenoseueckne packl. OCHOBHBIE OOJBIINME pachl: €BpONCOUHAs (eBpa3HiicKas), HETpo-
aBcTpajoujgHasi  (PKBaTOpHalIbHAsl), MOHrojioujgHas  (a3uarcko-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTaBUTENIe YEeNOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHHMS.
EnunctBo yenoBeueckux pac. Kputuka pacusma.

JdemMoncTpanum:

[Toptpetsr: ®. Pean, JI. [1actep, A. U. Omapun, C. Mumnnep, . FOpu, Y. JapsuH.

Tabmunpsl u cxembl: «Bo3nukHoBeHue ColHEUHON cucTeMbl», «Pa3BuTHE OpraHU4ecKoro
mupa», «PacturenpHass kietka», <«OKuBoTHas kierka», «lIpokapuoTudeckass KIieTKay,
«CoBpeMeHHasi CUCTEMA OpPraHu4ecKoro mupa», «CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOCHUS
YyeJloBeKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IaJI€OHTOJOTHYECKHX HaXOJ0K
IIPEIKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeimue moam», «lpeBHue moam», «llepseie
COBpPEMEHHBIE JTI0aN», «UenoBedueckre paco».

OoGopynoBanue: wMynsku  «lIpoucxoxkaeHne dYenmoBeka» (OFOCTBI  aBCTPANIONHUTEKA,

NUTEKAaHTPONa, HeaHAepTalblla, KPOMAHbOHIIA), CJIENKH WM U300pa’KEHUS KaMEHHBIX OpYIuil



NEepPBOOBITHOTO YeIOBeKa (KaMHU-YOIIEPHI, pyOua, ckpebiia), reoXpoHOJIOTHYecKass TabIuIla,
Kosiekuus «@opmMbl COXPAaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

[IpakTuyeckas padora Ne 1. «/3yueHne UCKOMAEMBbIX OCTATKOB PACTEHUN M KUBOTHBIX B
KOJUIEKLIUSAX).

OKckypcusi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHbBIH WIIU
KpaeBeIUECKU My3€eil).

Tema 3. OpranusmMsbl H OKpPY KaOIIas cpeaa.

DKOJIOTHSI Kak Hayka. 3aJauyd W pa3felibl  3KOJIOTHMH. MeToabl HIKOJIOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl  oOuTaHMsi ~ OpPraHuU3MOB:  BOJAHAs,  HA3eMHO-BO3JYyIIHAas,  IOYBEHHaf,
BHYTPUOPraHU3MEHHAsL.

Okonornveckue (axropbl. Kimaccudukamms sKomorudeckux (pakropoB: abMOTHYECKHE,
OMOTHYECKHE U aHTpoIoreHHble. [leiicTBre 3K0I0rnueckux (akTopoB Ha OPraHU3MBbI.

AlGuotnyeckue  (QaxkToppl:  CBET, TeMIlepaTypa, BIAKHOCTb.  DoTonmepuoausM.
[Ipucnocobienus OpraHu3MoB K JAEHCTBHIO a0MOTHYECKUX (PaKTOpoB. bronoruyeckre puTMsl.

buotnyeckne  Qaxroppl. Bumel  OMOTHUECKMX  B3aHMMOACUCTBHM:  KOHKYpPEHIUS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMmel. [lapazutusm, koonepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpAHCTBO, HaXJIEOHUYECTBO). AMEHCanu3M, HeUTpaiu3M. 3HaueHUe OUOTHYECKUX
B3aUMOJICHCTBUH IS CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MOMyjasiuuu. OCHOBHBIE [0Ka3aTelu MOIYJISILHUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, HPHUPOCT, Murpanus. JIuHamuka
YUCIIEHHOCTHU MOMYJISIUK U €€ PeryJisLusl.

Jdemoncrpanum:

[optpetsl: A. I'ym6onbar, K. @. Pynbe, D. ['ekkens.

Tabmuupsl u cxemsl: kaprta «IIpupoausie 30HbI 3emiiny», «Cpenbl OOUTaHUST OPraHU3MOBY,
«Dotonepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pPOCTa YUCICHHOCTH  MOIYJISILIUU
uH(y30pun-Tyhenskn», «llumessie nenmy.

JlaGopaTopHble U NpakTHYecKHue padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUI U3 PA3HBIX MECT
OoOUTaHUS.

JlaGoparophas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuaeckast pabora Ne 2. «[1oacy€T MIOTHOCTH MOMYJISAUN Pa3HBIX BUIOB PACTCHU.

Tema 4. Coo011ecTBA M IKOJOTHYECKHUE CHCTEMBI.



CoobmectBo  opranusmMoB —  Ouoneno3.  CTpykTypsl — OuoleHO3a:  BHJOBafd,
IPOCTPaHCTBEHHAs, Tpoduueckas (nuienas). Buabl-nomuHaHTsl. CBSI3U B OMOLIEHO3E.

Dkojoruueckre cucteMbl (9kocuctembl). [lonstTue 006 3KkocucreMe M OUOreOlEHO3E.
QOyHKIMOHAIbHBIE KOMIIOHEHTBl HSKOCHCTEMbI: IMPOIYLEHTbI, KOHCYMEHTbI, pPEIyLIEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrHM B 3KOocHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumeBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd AKOCHCTEMBI: Omomacca,
OPOAYKIHMS. DKOJOTHYECKHE NHpaMUAbl: NPOAYKIMU, YHCIECHHOCTH, Ouomacchl. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAMOpEryJisiuus, pazputue. CyKueccus.

[Ipuponnbie 3KocHCTEMBl. ODKOCUCTEMBI 03Ep M pPEK. ODKOCUCTEMA XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTeHHBIE SKOCUCTEMBbI. ATPO3KOCUCTEMBI. Y pOoskocucTeMsl. buonoruueckoe u
XO03HCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycToiunBocTH 3KkocucteM. CoxpaHeHHe OMOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Onocdepsl Kak I100aNbHOM 3KOCHCTEMBI.
JlnHamuueckoe paBHOBECHE U 00paTHasi CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yriepona, a3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiau. AHTpomOreHHble u3MeHeHus B ouocdepe. 'modanbHbIe
IKOJIOTHUECKUE TTPOOITEMBI.

CocymiecTBoBanue NMpuUpoabl U yenoBedecTBa. Coxpanenne OuopazHooOpas3usi Kak OCHOBA
ycroiunBocTu 6nocheprl. OCHOBa palMOHATIBHOIO YIPABIEHUS MIPUPOIHBIMH PECYpCaMH M UX
ucnosib3oBanue. JlocTikeHns OMOJIOrMU U OXpaHa MPUPOIBL.

JdemMoncTpanum:

Hoptpetsr: A. x. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmunpsl u cxemsl: «[lumessie nenuy, «buoneHos: cocraB u crpykrypa», «IIpuponnsie
coobmiectBay, «llemu mnuranus», «OKomormueckas nupamuia», «buochepa u uyenoBex»,
«9JKocUCTeEMa HIMPOKOJUCTBEHHOIO Jeca», «ODKOoCHCTEMa XBOMHOro Jeca», «buoueHos
BOOEMay, «ArporeHo3», «lIpumepHBIE aHTPONOTCHHBIC BO3JCHCTBUS HAa IPHPOIY»,
«Baxnele UCTOYHUKM 3arps3HEHUS BO3JyXa U TPYHTOBBIX BOI», «llouBa — BakHeiimias
cocTaBisirolas onocheps», «DakTopsl gerpaganuu mnousy», «llapaukosslil 3 dexr», «DakTopsl

pazMoaKTUBHOTO 3arpsi3HeHus Ouocheps», «O0mas cTpykrypa 6uocheps», «Pacnpocrpanenue



XKU3HH B Omocdepey, «O30HOBBIN 3Kkpan Ouocheps», «KpyroBopor yriaepona B Ouochepe»,
«KpyroBopot a3ora B pUpoIe».

ObopynoBaHue: MOJIEIb-aNIIINKALUS «Tunnynsie OHOLIEHO3BI», repOapuii
«PacturenbHble  coobOmiecTBa»,  Koiekuuu — «buonenos», «Bpeaurenn — BakHeHIImx
CENIbCKOXO3SIICTBEHHBIX ~ KYJIbTYyp», TepOapuu W KOJUIGKIMM PACTCHUH U IKUBOTHBIX,
IIPUHAIEKANIUE K Pa3HbIM 3KOJIOTMYECKUM IpymaM ogHoro suaa, Kpacnas xaura Poccuniickoi

d)eﬂepaulzm, I/1306pa)KeHI/I$I OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBarOTcs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yYaromUMHUCS MPOrPaMM CPEIHETro O0Iero 0Opa3oBaHMs: JIMYHOCTHBIM, METApEIMETHBIM U

MMPEAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE€3yJIbTATOB OCBOCHHS IpeaMera «buosorus» BbIICICHBI
CIICYIOIIME  COCTABIIAIOIIME: OCO3HAHHWE OOYYAarOIIMMHCS  POCCHHMCKOW  I'paKIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH W CaMOOMPEICIICHHIO,
HaJIMYUC MOTHUBAIIUU K OGy‘IeHI/IIO 6I/IOJ'IOI‘I/II/I, HCHeHaHpaBHeHHOG pa3BI/ITI/I€ BHYTpeHHHX
yOeXAeHUN JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKHUX TPAIULIMA Pa3BUTHS
OMOJIOTMYECKOr0 3HAHHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTH  IICHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMH, TPUCYIIMMH  CHUCTEME
OMOJIOTMYECKOTO O00pa30BaHUs, HAIUYHE JKOJOTUYSCKOTO0 TPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LICIIU U CTpOI/ITI) JKN3HCHHBIC IIJIAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHUS MpeaMeTa «bBHOJOrHs» JOCTUTAIOTCS B CIUHCTBE
yueOHOM M BOCIUTATEIBHOW JESITEIBHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUUCKUMHU
COL[I/IOKyJIBTypHBIMI/I, I/ICTOPI/ILICCKI/IMI/I nu Z[YXOBHO-HpaBCTBeHHBIMI/I OCHHOCTAMU, HpI/IHSITBIMI/I B
o0IIIeCTBE TpaBUIIAMH W HOPMAaMH IOBEICHHMS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMS,
CaMOBOCITUTaHHUS W CaMOPAa3BUTHsI, PAa3BUTHS BHYTPEHHEH IMO3UIMU JUYHOCTH, HATPUOTHU3MA,
YBKEHUS K 3aKOHY W TPABOIMOPSIKY, YECJIOBEKY TpyJa U CTaplieMy IMOKOJCHHUIO, B3aUMHOTO
YBaXEHUs, OEpeKHOro  OTHOWIEHHWS K  KyJIbTYpHOMY  HacleAul0 U TPaguLMsIM
MHOTOHAIMOHAILHOTO HapoAaa Poccuiickoit denepanuu, MpUpoIe U OKPYKArOILIEH Cpeie.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHUS YUeOHOTo npeameTa «BbHONOrus» J0KHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCsi PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
HO3HL[PICI>1 JJMYHOCTHU, CHCTGMOﬁ IICHHOCTHBIX OpI/IeHTaHI/If/'I, ITIO3UTHUBHBIX BHYTpeHHI/IX
yOCXKIIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSAM POCCHICKOTO  0OIIecTBa,
paciMpeHre >KM3HCHHOTO OIbITa W OIBITa JIEATEIBHOCTH B IPOIECCE peaTr3allii OCHOBHBIX
HaIpaBJICHUI BOCITUTATEIILHOM IEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) I'PaKAAHCKOI0 BOCIIUTAHUA:



c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MIMK  OOYYalOIIErocss KaK AaKTHBHOTO U
OTBETCTBEHHOT'0 4JIEeHa POCCUICKOTO 00IIEeCTBa;

OCO3HAHWE CBOMX KOHCTUTYLHMOHHBIX TMpaB M OOA3aHHOCTEH, yBakKeHHE 3aKOHA H
MIPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JAEATEIBHOCTH IPU CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelieHu y4eOHbIX U MMO3HABATEIBHBIX 33144, BBIMOJTHEHUN OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3UIMI0 IO OTHOUICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€,

YMEHUE yYMUTBIBATb B  CBOMX JCHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSMH M COIMATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOLIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
[IO3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB NP 00CYKIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COECPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU M BOJIOHTEPCKOM ESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCHUICKON TPasKIAHCKOW MICHTUYHOCTH, MATPHOTU3MA, YBAKCHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHO#, TOpAOCTH 3a CBOMl Kpail, CBOIO
Ponuny, cBO# S13bIK U KyJbTYpY, HPOLLIOE U HACTOALLEE MHOIOHAIIMOHAJIBLHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K NPUPOAHOMY HACICAMID H MNaMATHUKAM [PUPOJBI,
JnocTxkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHHMBaTh BKJIAJ] POCCHUMCKMX Y4YEHBIX B CTAHOBJIEHHE M pa3BUTHE
OHMOJI0THH, TOHUMaHUsI 3HaYeHUs OUOJIOTHUU B MO3HAHUH 3aKOHOB IPUPO/IbL, B KU3HU YETIOBEKA U
COBPEMEHHOT0 OOIIEeCTBA;

ueiHas yoe:K IEHHOCTh, TOTOBHOCTH K CIIY>KEHHIO U 3anure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEN POCCUICKOIO HApOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MTOBEICHHS;

CIOCOOHOCTh OLIGHUBATh CHUTYAIlMI0 W MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUC JIMYHOT'O BKJIaZlda B IIOCTPOCHUEC yCTOfI‘lPIBOI‘O 6y,ZLyIlICFO;



OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM, CO3[aHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS EHHOCTEH CEMEHHOM XU3HH B COOTBETCTBUU C TPAJAMIIMSIMHU HAPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHONICHHWE K MHPY, BKIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE YMOLIMOHAILHOTO BO3CHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE NPOSBIIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHus, (opMHPOBaHMSA  KYJLTYPbl  310POBbSI U
AMOLMOHAJIBLHOIO (JIaronoJay4us:

MOHMMAaHWE U peanu3als 3J0pOBOro U 0e30MmacHOro odpasa KU3HH (3I0pPOBOE MUTAHHE,
COONIOZICHHE TUTHCHUYECKUX TMPaBWJI U HOPM, COQIAaHCUPOBAHHBIN PEXKUM 3aHATHA W OTABIXA,
peryisipHasi (u3MdecKkas AaKTUBHOCTBH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [[EHHOCTU TPaBWJI HWHAMNBUAYAIHHOTO U KOJUJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUsAX, YTPOXKAIOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCJICACTBUI W HEMPUATHS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHUS aTKOTOJIs,
HapKOTUKOB, KYpPEeHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPyA0Jto0ue;

TOTOBHOCTH K aKTUBHOM JIEATEILHOCTH TEXHOJIOTUYECKON U COIMABHONM HAMPABIEHHOCTH,
CIOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHATH  TaKylo
JIeSATEIbHOCTD;

UHTEpEC K Pa3IMYHBIM cdepaM MpoPecCHOHATBHON EATEIILHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOP OyayIiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHUIO M CaMOOOpPa30BaHUIO HAa MPOTSHKEHUU BCeil
KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHUSA:

SKOJIOTUYECKHU I1e7IeCO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBaHUS;

MOBBIIICHHE YPOBHS JKOJOTUYECKOW KYJIbTYphl: MPUOOPETEHHE OMbITa IJIAaHHUPOBAHUS
MOCTYIIKOB U OLICHKH WX BO3MOXHBIX MMOCJIEICTBHUI AJI OKPY>KAIOIIECH CpeJibl;

OCO3HaHUE INI00aJIBLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX peleHHUs;



CHOCOOHOCTH HMCIIOJIb30BaTh NMPHOOpETaeMble MPH W3Y4YEHUH OMOJIOTHH 3HAHUSI M YMEHUS
IpU pelIeHUH MNpoOJeM, CBSI3aHHBIX C PalMOHAIbHBIM IPUPOJOINOIb30BaHUEM (COOIIOCHHE
IpaBWI NOBEJCHUS B NPHPOJIE, HANPABICHHBIX HA COXpPAaHEHUE PABHOBECHsI B 3KOCHUCTEMaX,
OXpaHy BHUIOB, YKOCHCTEM, OHOochepsl);

AKTHUBHOE HEIPUATUE JIEUCTBUM, NPUHOCAIIMX BpeA OKPYKAIOIIEW IPUPOLHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMUECKHUE IMOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HQJIMYUE Pa3BUTOIO SKOJIOIMUYECKOTO MBILUIEHUS, 3KOJOTMYECKOW KyJbTYpPBI, OIIbITA
JESATEIBHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHMsSI PYKOBOACTBOBAaTbCS WMHU B
[03HABaTEJIbHOM, KOMMYHMKaTHBHOW M COLMAJIbHOW INPAKTUKE, TOTOBHOCTH K YYacTUIO B
NPaKTUYECKOH 1eATeTbHOCTH 3KOJIOIMYECKON HalpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHOM IpPAKTUKH, OCHOBAHHOTO HAa JUAJIOTe KyJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHNUE A3BIKOBOM M YATATENIbCKON KYJIBTYPBI KaK CPEJCTBA B3aUMOACHCTBUSA
MEX]1y JIFOJIbMU U TIO3HAHUS MUPA;

NOHUMaHue crenupuku OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiu B (OPMHUPOBAHUU
PalLMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JAHNU LIEJOCTHOTO MPEJICTABICHUS 00 OKpYXKaroIeM
MHUpe Kak O eIMHCTBE NpPUPOAbI, YeJIOBEeKa U OOlIecTBa, B MO3HAHUU MPUPOJTHBIX
3aKOHOMEPHOCTEH U PelICeHUH MPOOJIeM COXpAaHEHHUS TPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM I COBPEMEHHOW IUBMIIM3AIMM: 00eCTIeueHHs
HOBOT'O YPOBHS pa3BUTHsI MEAMLUHBI, CO3JaHUE NEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pelark pecypcHble IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTeH BBIXOZA U3 TTI00AbHBIX
HKOJIOTHUECKUX MPOOJIeM U oOecreueH s epexoa K yCTOMYMBOMY Pa3BUTHUIO, PAIIMOHATILHOMY
UCIIOJIb30BAaHUIO IIPUPOJHBIX PECYPCOB U (DOPMUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B IOJYYEHUH OMOJIOIMYECKMX 3HAaHMM B IEJSAX MOBBILICHUS OOuIeH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIHMOHAIbHOM
IPaMOTHOCTH 00ydYaromuxcs, GopMHUPYEMOid TP N3yUECHUH OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METO/JOB II03HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS U1 aHanu3a U OOBSICHEHUS SBICHUN
OKpY’KAaIOIIEr0 MHpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMEHHE JeslaTh O0OOCHOBAHHBIC
3aKIIOYCHHsI HAa OCHOBE HAy4yHBIX ()AaKTOB M HMMEIOIIUXCS JaHHBIX C IEJIbI0 IMONyYeHHS

JIOCTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTh CaMOCTOSITENIbHO HWCIOJB30BAaTh OHOJOTUYECKUE 3HAHUS JUISl PEIICHUS
po0JIeM B PEAIbHBIX )KH3HEHHBIX CUTYaIIUAX;

OCO3HaHUE IIEHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIIATH MPOEKTHYIO U
HCCJIEeI0BATENBCKYIO AESTENbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHM 10 OWOJOTMM B COOTBETCTBHH C IKU3HCHHBIMU

MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOCHUS Y4eOHOro mnpenmMera «bHONOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUs OOYyYarOIIUMXCAd  MEXKIUCHUIUIMHAPHBIE
(MexnpeaMeTHbIC) O0IeHAYYHbIE TTOHSTHS, OTPAYKAIOIINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienuuKy METO/I0B IO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPIHs,
SBJICHHUE, IPOLIECC, CUCTEMA, HAay4HbIM (aKT, MPUHLMII, T'MIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIel0BaHUe, HaONIOeHUe, M3MEPEHHUE, SKCIEPUMEHT U JAPYIHX), YHUBEPCAJIbHbIE
yueOHble JNeHCTBUS (II03HABATEIbHBbIE, KOMMYHHUKAaTUBHBIC, PETYJIATUBHBIE), 00ECIIEUUBAIOIINIE
¢dopMupoBaHre (PyHKIMOHAJIBHON I'PaMOTHOCTH U COLMAIBHON KOMIETEHLMH OOYy4aroluxcs,
CIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCLIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHWA W YHUBEpCAlbHble yuyeOHble JIEHCTBUS B I03HABATEIbHOH MU
COLIMAJIBHOM IIPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS MPOTrpamMMbl CpeAHEro oOLero odpazoBaHUS
JOJDKHBI OTPaXKaTh:

OBiageHne yHHMBePCAJBHBIMH Y4¢OHBIMH O3HABATEIbHBIMH 1CHCTBHSIMH:

1) 6a30Bble JIOTHYECKHE JIeiiCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJb30BaTh IPU OCBOCHMM 3HAHUM MpPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaAIM3a,
CHHTE32a, CpaBHEHHUS, KIACCU(PHUKAIMK, OOOOIIEHHUsS), PACKPBIBATH CMBICT OHOJOTHYECKUX
HNOHATUHN (BBLIEIATh UX XapaKTEePHbIE NPU3HAKH, YCTAHABJIUBATD CBSI3U C IPYTUMU MOHATUSAMHU);

ONpEACATh LEIM NAEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUM HUX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl JEATEIBHOCTH C IIOCTABJIEHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATUSA sl OOBACHEHHS (DAKTOB M SBICHUH IKUBOU

IIPUPOIBL;



CTPOUTH JIOTHUECKUE paCCyXXJeHUs (MHIYKTUBHBIC, JIEAYKTUBHBIC, I10 aAHAJIOTHUH),
BBIABJIATE 3aKOHOMCPHOCTHU W IMPOTHBOPCUYNA B paCCMaTPpUBACMBbIX SBJICHUAX, Q)OpMYHI/IpOBaTI)
BBIBOIBI U 3aKTFOUCHUS;

NPUMEHATh CXEMHO-MOJIETIbHBIE CPEJCTBA JUIsl MPEICTABICHUSl CYIIECTBEHHBIX CBS3eW U
OTHONICHUN B U3yYaeMbIX OHOJIOTMYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUU pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS MaTEPHATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBAThL PUCKU HOCHG)ICTBI/II\/'I ACATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX peEaIbHOTO, BUPTYAJIBHOTO H
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3sBUBATb KPCATUBHOC MBINUJICHUC IMTPU PCIICHUHN JKU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCJIEN0BATEIbLCKHUE TeHCTBUS:

BJIJICTh HAaBBIKAMHU YUYEOHO-HCCIIEOBATEIIBCKON M MPOCKTHON NEATEIbHOCTH, HaBbIKAMHU
pazpeiieHusi mpobIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY MOMCKY METOJIOB
peIICHUS MPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHBIX METOJ0B ITO3HAHUA,

HCIIOJIB30BAaTh Pa3JIMYHBIC BHAbI JACATCIBHOCTH II0 IIOJIYYCHHIO HOBOI'O 3HAHUA, €ro
MHTEPIPETALNH, TPEOOPa30BaHUI0 M NMPUMEHEHUIO B y4E€OHBIX CHTYyallUsX, B TOM YHCJE MPH
CO3/1aHUU YYE€OHBIX M COIMANIBHBIX MPOEKTOB;

dbopMUpOBaTH HAYYHBIA THIT MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KIFOYEBBIMU
IIOHATHUAMU U METOJaMHU,

CTaBUTh U (GOPMYJIUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BATEIBLHON JESITEIBHOCTH H
YKU3HEHHBIX CUTYalUsX;

BbIABJIATE NPUYUHHO-CICACTBCHHLIC CBA3UW W AKTYAJIM3UPOBATH 3a/a4y, BbIABHUIATb
TUNoTe3y €€ pelIeHHs, HAaXOAUThb AapryMEHThl JUIsl J0Ka3aTelbCTBA CBOMX YTBEPXKICHMIA,
3a/1aBaTh MapaMeTPbl U KPUTECPUU PEIICHHUS;

aHAJIM3UPOBATh IIOJYYEHHbIE B XOJ€ pEUICHUS 3aJauyd pe3yibTaThl, KPUTHUUYECKHU
OLCHUBATh UX JOCTOBCPHOCTD, IIPOrHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBUSX,

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHUBATb HpI/IO6pCTéHHI)II71 OIIBIT,

OCYIIECTBIISATh IIeJICHAINIPABICHHBIM TOMCK IEPEHOCAa CPEJICTB M CIIOCOOOB JICUCTBHUS B
po(heCCUOHATIBHYIO CpPey;

yMETh TIEPEHOCHTHh 3HAHUS B  [O3HABATEJBHYIDO H  MPAKTUYECKYH  00OjacTu

KHU3HEACATCIIbHOCTH,



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00acTei;

BBIJIBUTAaTh HOBBIE HJEH, MpEUIaraTh OPUTHHAIBHBIC TMOIXOAbI M PELICHHs, CTaBHTh
npoOJIeMbl U 3a7jauyl, JOMyCKAlOIUe albTepHATUBHBIE PELLICHMUS.

3) pa6ora ¢ nngopmManmen:

OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHUKAX MHPOpPMALUHU (TEKCTe y4yeOHOro mocoous,
HAYYHO-IIOMYJISIPHOM JUTeparype, OMOJIOTUYECKUX CIIOBApsSIX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHbBIX, B VHTepHeTe), aHAIM3MPOBaTh HHGOPMALMIO PA3IMYHBIX BHUIOB M (QOpM
NpeACTaBICHUS, KPUTUUECKU OLICHUBATh €€ JJOCTOBEPHOCTh U HENPOTUBOPEUNUBOCTD;

¢dopMynHpoBaTh 3ampOCHl M TMPUMEHATh pPA3IUYHBIE METOABI NpPU IIOMCKE U OTOOpe
Ouooruueckor nHpopMaluu, He0OXOAUMOM JJIsl BBINIOJIHEHHSI Y4eOHBIX 3a/1a4;

npuoOperaTh ONBIT MCIOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAaHMS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMpAaTh ONTUMAIbHYIO (OpMy mpencTaBieHHs OHOJOTHYECKON
uHpopMaluu (cxemsl, rpaduKy, JuarpaMmbl, TaOJUIbl, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAY4HbIN $3bIK B KaueCTBE CpEACTBAa MpH paboTe ¢ OHOIOrMYecKoin
uHpOpMaLMeil: TPUMEHATh XUMHUYECKUE, (U3NUECKUE U MATEeMAaTHUYECKUE 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIONb30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BIAJeTh HAaBbIKAMU pACHO3HABaHUS M 3allUThl MHPOpPMALUHU, HH(MOPMAIIMOHHON
0€30MaCHOCTH JTUYHOCTHU.

Osiiaienne YHHBEpPCAIbHBIMH KOMMYHHKATHBHBIMU JAeiiCTBUSIMH:

1) o0menue:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BCeX cepax *KM3HM, aKTUBHO y4yacTBOBATh B JHAJOre
WIN JUCKYCCUU TI0 CYIIECTBY OOCYXJaeMOM TeMbl (YMEHME 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh
CY)KIEHHMsI OTHOCUTEJBHO BBIIOJHEHMS IIpeAjaraéMoil 3aJaud, YYUTHIBaTb MHTEPECHl H
COTIACOBAHHOCTD MO3ULUHN APYTUX YYACTHUKOB JMajora Win AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHblE CpeACTBAa OOIIEHUS, [OHMMAaTh 3HAYCHHE COLMAJIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOHQJIUKTHI U
BECTH IIEPErOBOPBI;

BJA/IeTh PA3IUYHbIMU clocOOaMU OOIIEHUS U B3aUMOJCHCTBUS, MMOHMMAaTb HaMEPEHUS
JPYyTuX JIOAEH, IPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHHKY U B KOPPEKTHOH (opme
(GopMyIMpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOK TOUKY 3PEHHS C HCIOJB30BAHUEM SI3BIKOBBIX

CpPE/CTB.



2) coBMecTHasi 1eATEJIbHOCTD:

INOHUMAaTh M UCHOJb30BaTh MPEUMYLIECTBA KOMAHAHON U MHIMBUIYaJbHOW pabOThI MpH
pemeHn O0MoIoruyeckoi npooaeMbl, 000CHOBBIBATE HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOIEHCTBHS MIPH pEILICHUH YU4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH C yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM KaKJI0T0 WICHA KOJUUIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JESATEIBbHOCTH, OpPraHU30BBIBATE U KOOPAMHHUPOBATH
JNEUCTBUSL MO €€ JOCTMXKEHMIO: COCTaBJIATH IUIAH ACHCTBMI, paclpelneisaTb POIM C y4ETOM
MHEHHUI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON palbOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJa U Ka)J/JO0r0 yYaCTHHKAa KOMaH/bl B OOILUI pe3ysbTar
110 Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ylaraTb HOBBIE IIPOEKTHI, OLCHMBATh WIEU C MO3ULUU HOBWU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3jIUYHBIX CHUTYalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKe€HHE, ObITh MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIBHBIMHU PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranusanms:

UCIOJb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBISBJICHUS NOpoOJeM U HX pEUIeHHs B
KU3HEHHBIX U Y4€OHBIX CUTYaLUX;

BbIOMPATh HA OCHOBE OMOJOIMYECKMX 3HAHUM 1I€JE€BBIC U CMBICIOBbIE YCTAHOBKHU B CBOMX
JEUCTBHAAX M IOCTYIIKaX 110 OTHOIICHWMIO K XKUBOM IPUPOJE, CBOEMY 3JI0POBBI0 M 310POBBIO
OKPYIKAOIIHNX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh IO3HABATEIIbHYIO J€ATENbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTh COOCTBEHHBIC 337a4dM B 0Opa30BATENbHOM JEATEIBHOCTH H
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PEIIEHUsl IPoOJIeMbl ¢ YUETOM UMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NMPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsAM;

pacmMpsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NIPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHHIO U MPOSIBIICHUIO IMPOKOM IPYAULIUN B Pa3HbIX 00JIACTIX
3HAHH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KYJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:



AaBaTb OLCHKY HOBBIM CUTYAlLlUAM, BHOCUTH KOPPCKTHUBBLI B ACATCIIBHOCTL, OLUCHHBATH
COOTBETCTBHE PE3YJIbTATOB LIEIAM;

BJIaJIETh HaBBbIKAMU [103HABATEIbHON peQuIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB M OCHOBAaHUI, HCIIOIB30BaTh MPUEMBI pediiexcuu
JUISL OLIEHKU CUTYalllH, BBIOOpAa BEPHOTO PEIICHMUS;

YMCETb OU€CHUBATb PUCKHU U CBOCBPECMCHHO ITPUHNMATh PCHICHUA 110 UX CHUXKCHUIO,

IPUHUMATh MOTUBBI U apIYMEHTHI APYIHX IPHU aHAIU3€ Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYIUX:

IIPUHUMATDb 06651, IHOHUMaA CBOM HEAOCTATKHU U JOCTOMHCTBA,

NIPUHUMATE MOTUBBI ¥ apIYMEHTHI APYTUX IIPU aHAIU3€E PE3YJIbTATOB ACATEIILHOCTH;

IPU3HABaTh CBOE MPaBO U IPaBO JPYTUX HA OLUIMOKY;

pa3BUBATb CIIOCOOHOCTh ITOHUMATh MUDp C IO3UIHU APYTOoro 4CjioBCKa.

NPEIAMETHBIE PE3YJIBTATbBI

[Ipenmertnbie pe3yabTatel ocBoeHHs nporpammbl COO mno Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yuyeOHnoro npenmera «buonorusy HaydHble 3HaHUS, YMEHHS H
CrocoObl JEHCTBUI IO OCBOEHHIO, HUHTEpPIpETaldd U MpeoOpa3oBaHUIO 3HAHUN, BHJIBI
NeSITeIbHOCTH TI0 MOJyYEHHIO HOBOTI'O 3HAaHMS W MPUMEHEHMIO 3HAHMH B PA3JIMYHBIX Y4e€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CUTyallUsX, CBS3aHHBIX ¢ Owuosiorueil. B
nporpaMMe IpeaMeTHbIC PEe3yIbTaThl PECTABICHBI 10 TO1aM 00yUYCHHUSI.

[IpenmerHbie pe3ynpTaThl OCBOeHHs yueOHoro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJM OHOJOrMHM B CHCTEME HAy4YHOIO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIa/le POCCUMCKHUX U 3apyO0eKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosioruy, pyHKIMOHAIBHOW IPaMOTHOCTH Y€JI0BEKa AJIs PEIIECHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh CO/AEpKaHHE OMOJOTMYECKUX TEPMUHOB U MOHSATHHA: XKHU3Hb, KIETKA,
opranu3M, MerabomusM (0OOMEH BEIIECTB M MPEBpaIlleHHE JHEPruH), TIOMEOCTa3
(camoperynsauusi), ypoBHEBas  OpraHu3alusl KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penponykiyst), HacJIeICTBEHHOCTh, N3MEHUYNUBOCTb, POCT U Pa3BUTHUE;

yYMEHUE u3jaratb OHOJOrMYECKHE TEeOpuu (KJIeTOYHas, XpPOMOCOMHas, MYyTallMOHHas,

LEHTpalbHasl J0rMa MOJEKyJsspHOW Ouosiorun), 3akonel (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yueHus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKICHHUS KyIbTypHBIX pactenuii H. W.
BasuiioBa), onpenenars rpaHulibl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM Hay4YHOTO IMO3HAHUS B OMOJIOTMU: HAOJIIOJECHHE U ONHCaHHE
KHUBBIX CHCTEM, IPOLIECCOB M SIBIICHWH, OpraHu3alus M TMpoBeJIeHHE OUOJIOTHYECKOro
OKCIEPUMEHTA, BBIJBM)KEHHUE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHUE IIOJyYEHHBIX DPE3YyJbTaTOB, HCIOJIb30BAaHHBIX HAY4YHBIX ITOHSTHIA,
TEOPHii U 3aKOHOB, YMEHHE JIeJIaTh BbIBO/IbI HA OCHOBAHUU TOJY4YEHHBIX PE3yJIbTaTOB;

YMEHME BBLIEIATH CYLECTBEHHBIE NPU3HAKM BHUPYCOB, KJIETOK IPOKAPHUOT M 3YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEIIECTB U
IPEBpaIIEHUs] SHEPIHMHM B KIIETKE, (POTOCHHTE3a, MIACTHUYECKOIO M IHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHsI, UHIAUBUIYaIbHOIO DPAa3BUTHUSA
opranusma (OHTOTEHE3);

YMEHHUE MPUMEHATHh MOJYYCHHBIC 3HAHUS IS OOBSACHEHHS OMOJIOTMYECKUX MPOIECCOB U
SBJICHUH, 1151 IPUHATHUS IPAKTUYECKUX PELICHUH B MOBCETHEBHOW KU3HU C LEJIbIO O0eCcTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOI'O TIOBEJIEHUS] B OKpYXarolllell NpPUPOAHOM cpene, MOHMMAaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUs JIOCTHKEHUH COBPEMEHHOW OMOJOrMHM M OMOTEXHOJIOTHH IS paliOHAILHOTO
PUPOIOTIOIB30BAHUS;

yYMEHHUE pellaTh 3JIEMEHTApHble TI'EHETUYECKHE 33Jadd Ha MOHO- U JUTHOpUIHOE
CKpeLIMBaHUE, CLIETVICHHOE HACJIEJOBAHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpEIMBAHUS
JUIS TIpE/ICKa3aHus HaclIeJOBaHUsl IPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M MpPAKTHUYECKHE padOThl, cOOJI0ATh MpaBWia MPHU
pabote ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb W HHTEPHPETHUPOBATh HH(POPMAILUIO0 OHOJIOrMYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS W3 PaA3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(pOpMalMU, HAyYHO-TIONYJISIPHbIE MaTepUasbl), STUUECKUE ACIIEKThl COBPEMEHHBIX
UCCIIeI0BaHUN B OMOJIOTUH, MEUIIMHE, ONOTEXHOJIOTUHY;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IUCbMEHHBIE W YCTHBIE COOOLIEHHs, 0000mas
Ouosiornveckyro HMHGOpPMAIMIO M3 HECKOJIBKUX HMCTOYHHKOB, TI'PAMOTHO HCIIOJIb30BaTh
HNOHATUHHBIN anmapaT OUOJIOTUH.

[IpenmerHble pe3ynbTaThl OCBOeHMs ywyeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECT€ M POJM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHMS

€CTECTBEHHbBIX HayK, B (POPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U



HAYYHOTO MHPOBO33PEHUS, O BKIIA/Ie POCCUHCKUX M 3apyOekKHBIX yUEHBIX-OMOJIIOTOB B pa3BUTHE
6uo10ruy, (PyHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JUISl pEIICHUs dKU3HEHHBIX 3ajiay;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJOTMUECKUX TEPMUHOB U MOHATHUM: BUJ, TOMYJIALMS,
TeHO(QOH, HBOJIOLMS, JBIXKYyIIME Cuibl ((akTopel) SBONIONMH, NPHUCIOCOOICHHOCTD
OpPraHu3MoOB, BHUJ000pa30BaHME, OSKOJIOTWYECKHE (DAKTOPBI, HKOCUCTEMA, MPOAYIECHTHI,
KOHCYMEHTBI, pEAyLEHTHI, LIENH MUTAaHUs, IKOJIOTHYecKasi MupaMuaa, OuoreoreHos, ouocdepa;

yYMEHUE Wu3/arate Ouosiorndyeckue Teopuu (dBomonuMoHHas Teopuss Y. JlapBuHa,
CHUHTETHUECKasi TEOPHUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoablieBoro cxoacraa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u myTteil sBomrounu A. H. CeBeprosa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaessiTh TpaHUIBI UX MPUMEHUMOCTH K )KHUBBIM CUCTEMAaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4YHOTO IMO3HAHUS B OMOJIOIMHU: HAOJIIOJEHHE U ONHCaHHE
KHUBBIX CHCTEM, IPOLIECCOB M SIBIICHWH, OpraHu3alus M IMpOBeJIeHHE OUOJIOTHYECKOro
OKCIEPUMEHTA, BBIJBI)KEHHUE THUIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHUE IIOJyYEHHBIX DPE3YyJbTaTOB, HCIOJIb30BAaHHBIX HAY4YHBIX ITOHSATHIA,
TEOPHii U 3aKOHOB, YMEHHE JIeJIaTh BbIBO/IbI HA OCHOBAHUU TOJY4YEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEATH CYLIECTBEHHbBIC MPU3HAKH CTPOCHUSI OMOJIOTMUECKUX OOBEKTOB: BHUJIOB,
HOMYJISIUA, TNPOJYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOTEOIIEHO30B M JKOCHUCTEM,
OCOOCHHOCTH  IPOLECCOB:  HACIEACTBEHHONM  H3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHMsl, MPUCIIOCOOJEHHOCTH OPraHU3MOB, NEMCTBUS HKOJOTHUECKUX (PAKTOPOB Ha
OpraHMU3MBl, [IEPEHOCA BELIECTB U IOTOKA SHEPTHU B IKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUN
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB M OMOTCOXMMHMYECKHX IHKIIOB B
ouocdepe;

YMEHHUE MPUMEHATh NOJYUYEHHBbIE 3HAHUS U OOBACHEHHMsS OMOJIOTMYECKUX IMPOLIECCOB U
SIBIICHUM, JJIs1 IPUHATUS NPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KHU3HU C IEJIbI0 00eCeueHUs
0€30IaCHOCTH CBOETO 3[0POBbS W 3/I0POBBbS OKPYXKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IrPaMOTHOTO TOBEJCHUSI B OKpYy)Karolled MNPUPOAHOM cpele, MOHMMaHHWE HEeOOXOIUMOCTU
UCII0JIb30BaHMS JOCTHKEHUH COBPEMEHHOU ouosoruu s paLnMoOHaIBLHOTO
IIPUPOIOTIOIb30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/1aud, COCTABIISATH CXEMBI MEpeHoca
BELIECTB U SHEPIUU B HKOCHCTEMAX (LIETIH MUTaHUS);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE U MpPaKTHUECKue paboThl, cOOMI0NaTh MpaBWila MpU
pabote ¢ yueOHbIM 1 1a00paTOPHBIM 000PYAOBAHHEM;

YMEHUE KPUTHYECKH OIICHMBATh W HHTEPHPETHPOBATh HH(POPMALUIO OHOJIOTHYECKOTO

COJACPpIKaHUA, BKIOYAKOUIYIO IICCBAOHAYYHBLIC 3HAHUA M3 PA3JIMYHBIX HCTOYHHKOB (Cpe)lCTBa



MaccoBOW HWH(OPMALMU, HAYYHO-IIOMYJIIPHBIE MaTepuanibl), paccMaTpuBaTh IJI0OATbHbIE
9KOJIOTMYECKHEe NPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IUCbMEHHBIE W YCTHBIE COOOLIEHHsA, 0000mas
Ouosiornveckylo HMH(GOpPMAIMIO M3 HECKOJIBKUX HMCTOYHHKOB, T'PAMOTHO HCIIOJIb30BaTh

HNOHATUHHBIN anmapaT OUOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaungecTBo 35
Ne ni/m HaumeHnoBanue pa3aejioB ¥ TeM NPOrpaMMbl acoB AEKTPOHHbIE (ItHPPOBLIC)
o0pa3oBaTe/bHbIE PeCypChl
Bcero
1 buonorus xak Hayka 2 bubmaorexa HOK
y https://m.edsoo.ru/7f41¢292
2 JKuBEIe cCTEMBI M UX OpraHU3aIus 1 bubmaorexa HOK
p 1t https://m.edsoo.ru/7f41¢292
3 XUMUUECKUN COCTaB U CTPOECHUE KIIETKU 8 bubmaorexa HOK
p https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
4 IKM3HEACATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXEeHME 1 HTHAMBUIYAJIBHOE Pa3BUTHE 5 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciienctBeHHOCTS M N3MEHYUBOCTH OPraHU3MOB 8 Bebmiorexa HOK
A p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUU 3 https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMs 1 Brbmiorexa HOK
p P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
11 KJIACC
KoanuecTBoO 3
Ne i/ HanmeHoBaHMe pa3jeiioB U TeM NporpaMmbl | 1acoB AEKTPOHHEIE (1HPPOBLIC)
Beero o0pa3oBaTe/ibHbIE PeCypPChI

DBOIIOIMOHHAST OMOIOTHSA

bubmuoreka [{OK https://m.edsoo.ru/7f41cc74




2 Bo3HuKHOBEHHUE M pa3BUTHE XKU3HHU Ha 3eMiie 9 bubnuoreka L{OK https://m.edsoo.ru/7f41cc74

3 OpraHusMsbl ¥ OKpy>Karolas cpeia 5 bubaunoreka LIOK https://m.edsoo.ru/7f41cc74

4 Coo011ecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9 bubnuoreka I{OK https://m.edsoo.ru/7f41cc74

5 Pe3epBHOE BpeMms 2 bubmmoreka [{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




INOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonunuectBo 5
Ne ni/nt Tema ypoka YaCOB JIEKTPOHHBbIE LHU(POBbIE
Beero o0pa3oBaTe/IbHbIE PeCypChl

buosnorus B cucreme HayK

bubnuoreka I[IOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

Merons! 03HaHUA )KUBOU NpUpoabl. IIpakTuyeckas

bu6moreka [JOK

2 pabota Ne 1 «Vcnonp3oBaHuE pa3InYHBIX METOAOB MPH 1 https://m.edsoo.rw/863e6122
M3YYCHUU OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuCTeMbl, MPOIECCH U UX U3YUCHHE 1 bubmorexa LIOK
https://m.edsoo.ru/863e6564
4 XHUMHYECKUH COCTAaB KIETKHA. Bosla 1 MUHEpabHbIE COIU 1 bubmorexa LOK
https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoenue 0enkoB 1 Egﬁﬁiﬁ;iﬂig 63e6b72
depMeHTHl — OMOJOTHUYECKHE KaTaaTu3aTophl.
6 JlaboparopHas pabota Ne 1 «M3y4yeHne KaTaauTHIECKON 1 bubmmoreka [JOK
aKTUBHOCTH (P€PMEHTOB (Ha MpUMEpEe aMUIa3bl UK https://m.edsoo.ru/863e6b72
KaTajasbl)»
! YrueBojeL. JHmz : }]?gglef/ﬁfclasg).orf/%k%m
8 Hykneunnoseie kucinorsl. ATD 1 Egggl/(g.eeliﬁ).orﬁ/g 63c6d5¢
9 HcTtopust u MeTopl M3ydeHus KieTku. Kiietounas Teopust 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863e6e88
10 Knerka xak nenoctHas KuBas cCUCTEMA 1
11 Crpoenue sykapuoTuueckoit kietku. Jlabopatopnas 1 bu6mmoreka L{OK https://m.edsoo.ru/863e6ff0

pabota No 2 «M3yueHue cTpoeHus KJIETOK PacTEHUH,

https://m.edso0.ru/863e716¢




KUBOTHBIX, TPHOOB M OaKTepuil 07 MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax M UX ONHCAHUE»

bu6auoreka [JOK
12 OOMeH BellEeCTB Ui MeTad0Inu3M https:/m.c dscI)_E).ru 12636766¢
bubnunoreka LIOK
13 PorocunTes. XemoCHHTE3 httDs://m.edS(I)_f).ru/863e7c98
14 DHepreTuyeckuii oOMeH bubmuoreka IIOK https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKH. Jleenne kieTku. MuTos.
15 JlabopaTtopHas pa6ota Ne 3 «Habmroienue Muto3a B bubmmoreka [JOK
KJIETKaX KOHYMKA KOpEITKa JyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MHKpPOIperapaTax»
16 buocunres 6enka. Peakius MaTpHuHOTO CHHTE3a buGnnorexa LIOK
https://m.edsoo0.ru/863e796e
17 Tpancnsamus — 6nocuHTE3 OENKa Eggi;ﬁiﬁ;igﬁg 63¢796¢
18 Heknetounsie Gpopmbl )KU3HU — BUPYCHI EH6H'HOTeKa HOK
https://m.edso00.ru/863e7540
bubnunoreka LIOK
19 ®opMbl pa3MHOKEHUSI OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmnoreka [{OK https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIETOK.
1 OmnonotBopenue. Jlaboparoprast padota Ne 4 but6mmoreka [{OK
«/3yueHue CTpOESHHsI MOJIOBBIX KJIIETOK Ha TOTOBBIX https://m.edsoo0.ru/863¢81b6
MHUKPOIIpErapaTaxy
22 NunuBuayanbHOE pa3BUTUE OPTaHU3MOB EH6H'HOTeKa HOK
https://m.edso0.ru/863e8436
23 g:ﬁ:iﬁii;TanKa O HACJCACTBCHHOCTH 1 bubmuoreka [{OK https://m.eds00.ru/863e8612
24 3aKOHOMEPHOCTH HACTEAOBaHUS MTPU3HAKOB. bubnuorexa [JOK

MOHOFI/I6pI/II[HOC CKpPCIIMBAHUC

https://m.edso00.ru/863e8878




75 JurubpunHoe ckperBanue. 3aKOH HE3aBUCUMOTO 1 Bu6muorexa [JOK
HACJICI0BaHMs TPU3HAKOB https://m.edsoo0.ru/863e89a4
CuerieHHOe HacieoBaHue NMpu3HakoB. JlabopaTopHas

26 pabota Ne 5 «M3ydeHue pe3yabTaTOB MOHOTUOPUHOTO U 1 bubnmnorexa [JOK
JUTUOPUIHOTO CKPELIMBaHUs y Ip030(UIIbl HA TOTOBBIX https://m.edsoo.ru/863e8c60
MUKpOIIpenapaTax»

27 I'eneruka nona. HacienoBanue Npu3HaKkoB, CLEIUICHHBIX | Bbu6mumorexa [JOK
C TIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAas U3MEHUYHUBOCT.

JI 06. 1

28 abopatopHas p a6f) ra Ne 6. Msyuenne 1 bu6mmoteka L{OK https://m.edsoo.ru/863e8efe
MOAU(PUKAIIMOHHON U3MEHYMBOCTH, TIOCTPOCHHE
BapHAIIMOHHOTO PsAJIa ¥ BAPUAIMOHHON KPUBOID»

Hacnencreennas nameHunBocTh. JlabopaTopHas padora

29 No 7. « Ananu3 myTanuii y 1po30¢GuiIsl Ha TOTOBBIX 1 bu6mmoteka L{OK https://m.edsoo.ru/863e8efe

MUKpOIIpenapaTax»
bubnunoreka LIOK

30 I'eneruia uenosexa ! https://m.edsoo.ru/863e8d78

31 PezepsHblil ypok. O0o01eHue no Teme 1
«HacieIcTBeHHOCTh ¥ U3MEHYMBOCTh OPTaHU3MOBY

32 Cenekius Kak HayKa U Mpolece 1 bubmorexa LOK

5 Y poll https://m.edso0.ru/863e9214

33 MeTonbl U JOCTUKEHHUS CEJIEKIIUU PACTEHUMN U )KMBOTHBIX 1 bubmorexa LHOK

AP i p https://m.edsoo.ru/863e9214
bubmuoreka [JOK

34 broTexHOoI0rHs Kak OTpacib IPOU3BOICTBA 1

https://m.eds00.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB IIO [TIPOI'PAMME

34




11 KIIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

JIeKTPOHHBIe U (ppoBbIE

o0pa3oBaTe/IbHbIE Pecypchl

bubnmoreka [IOK
1 DBOJIOIUS U METOBI €€ U3yUeHUs 1
https://m.edsoo.ru/863ea20e
5 HcTopust pa3BUTHS MIPEACTABICHUNA 00 . bubnuoreka [JOK
HBOJTIOIUHN https://m.edso0.ru/863€9570
bu6nuoreka LIOK
3 MukposBontonus 1
https://m.edsoo.ru/863e9cle
[Momynsaus Kak 3JIeMEHTapHas €AMHUTIA
A BUja U 3Bomonuu. JlaboparopHas padota Ne . bubnuorexa [HOK
1 «CpaBHeHHE BUJOB IO https://m.eds00.1ru/863e99¢c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBrKymue cuiel (3IeMeHTapHbIe (GaKTOPHI) . bu6mmoreka [JOK
IBOJTIOIIAN https://m.edsoo.ru/863e9da4
bubmuoreka [IOK
6 EctectBeHHbIi 0TOOp 1 ero hopmbl 1
https://m.edsoo.ru/863e9ed0
7 Pe3ynbTaThl 3BOIIOLMK: 1 bubnuoteka [{OK

IPUCIIOCOOIEHHOCTh OPTaHNU3MOB U
BH1000paszoBanue. Jlaboparopnas padora Ne

2 «Onucanue mpucnocodIeHHOCTH

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




opraHu3Ma u €€ OTHOCHUTEIILHOT'O

XapakTepa
bu6nuoreka LIOK
8 Hanpasienus u myTu Makpo3BOJIIOIIUN
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOITIONINAN
0 HcTopus ku3HU Ha 3emiie U METOIbI €€
W3YYCHUS
bu6mmoreka [IOK
11 ['unoTe3bl MPOUCX0XKICHUS )KU3HU Ha 3emiie
https://m.edsoo.ru/863eadab
5 Pa3zButune xu3HM Ha 3emiie 1o 3paM 1 bubnuoteka [{OK
1
nepuo1am https://m.edsoo.ru/863eabbe
OCHOBHBIE ITAITBI YBOJIOIUN PACTUTEIIEHOTO
U )KMBOTHOTO Mupa. [IpakTnyeckas pabota bubnuorexa [JOK
13
Neo 1 «M3yueHune ncKomaeMbpIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacCTeHU U KUBOTHBIX B KOJUICKIIUIX)
" CoBpeMeHHas cucTeMa OpraHu4ecKOro bubmuoteka [JOK
MuUpa https://m.edsoo.ru/863eca48e
bubmmoreka [IOK
15 DBOJIIOIMS YeJIOBEKa (AHTPOIIOTEHE3)
https://m.edsoo.ru/863eac2c
bubnmoreka [IOK
16 JBuxyuie cuibl ((hakTophl) aHTPOIIOTEeHE3a

https://m.edsoo.ru/863ead44




17

OcHOBHBIC CTaauu 3BOJIFOIIMH YCIIOBCKA

18

Yenoeueckue PacChbl U IIPUPOJHBIC

agarnTainyuy 4C€JI0BCKa

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?

19

PesepHbIif ypok. O6001IeHIE TIO TEME
«BO3HUKHOBEHHE U pa3BUTHUE )KU3HU Ha

3emie»n

20

DKOJIOrus KaK HayKa

21

Cpenpl 0OUTaHUS ¥ SKOJOTUIECKHE

(bakTopsl

Bbubnuoreka LIOK

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

22

Abuotnueckue Qaxropsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTEeHHUI U3 pa3HbIX MECT
oburanmsi». JlabopaTtopHas padota Ne 4.
«BnusiHME cBeTa Ha POCT U Pa3BUTHE

YCPCHKOB KOJICYCa»

bu6mmoreka [JOK
https://m.edsoo0.ru/863eb10e

23

buoTtnueckue GpaxTopsl

bubmuoreka [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHUECKUE XapAKTEPUCTUKHU
nonyJsinuu. [Ipaktraeckas padbora Ne 2
«IToacuéTr MIOTHOCTH MOMYJISIUI pa3HbIX

BUI0B paCTeHHﬁ))

25

Coo0miecTBa OpraHu3MOB — OHMOIIEHO3

bubmmoreka [JOK




https://m.edsoo.ru/863eb46a

bub6mmoreka [IOK
26 DKOJIOTHUECKUE CUCTEMBI (IKOCHCTEMBI) 1
https://m.edsoo.ru/863eb46a
OcCHOBHBIE IIOKA3aTEIN IKOCUCTEMBI.
Bbubnuoreka [IOK
27 Oxonorudeckue nupamuasl. CBoicTBa 1
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 ITpuponHbIE SKOCUCTEMBI 1
29 AHTPONOr€HHbIE YKOCUCTEMBI 1
30 buocdepa — rmobanpHas sxocucTeMa . bub6mmoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIIECTBOBAHMS . bu6nuoreka [JOK
onocheps https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B Ouocepe 3emiu 1
33 Cocy1iecTBoBaHUE TTPUPOIBI U . bubnuoteka [{OK
YeJI0BE4eCTBa https://m.edsoo.ru/863ebale
14 Pe3epBHbIii ypok. O600111€HHE TEMBI .
«Coo01IecTBa 1 9KOJIOTUIECKHAE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I1O [TPOITPAMME 34
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