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HHOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paboTke mMporpaMMbl MO OUOJIOTHH TEOPETUYECKYI0 OCHOBY ISl OMPEIEIICHUs MOAXOI0B K
dbopMupoBaHUI0 coAepkaHHus ydeOHOro mpeamera «buONOTHA» COCTAaBWIM: KOHIIETITyallbHbIE
nosioxeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH, COAEpPKAHUSA, PE3yIbTaTOB OOyUCHHUS H
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIMTYCKHHUKOB, TIOJIOKEHUS 00 OOMIMX IENSAX M TMPUHIUNAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMbI CpelHero ooiero obpasoBanusi B Poccuiickoit
@Denepallny, a TaKKe MOJIOKEHUs O crienupuke OMoIoruu, e€ 3Ha4eHUH B TTO3HAHUU JKUBON IPUPOJIBI U
o0ecrieueHny CyIIecTBOBaHUS 4enoBeueckoro oobmectBa. CoriacHO Ha3BaHHBIM — TMOJOXKEHHM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu fa€T NPEICTaBICHHE O IMeNsiX, o0 oOmei crparernn oOydeHus,
BOCIIMTAHUS U Pa3BUTHUs OOyYalOIIMXCS CpeAcTBaMHM yudeOHoro mpenmera «buomnorus», ompenenser
o0s3aTeNnbHOE TPEAMETHOE COJAEpKAHHUE, €ro CTPYKTYpYy, pacupelesieHHe IO paslielaM U Temaw,
PEKOMEHIyEMYIO TOCIIEIOBATEILHOCTh M3YyUYEeHUs] YUYEOHOr0 Marepuana ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH OOpa30BaTEIBHOTO IPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aronuxcs.

B mporpamMMe mo OHONOTMH TaKkKe YYMTHIBAIOTCS TPeOOBaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaNpPEMETHBIM U TIPESIMETHBIM pe3yiIbTaTaM 00ydeHUs: B (DOPMHUPOBAHUH OCHOBHBIX BHJIOB YYEOHO-
MO3HABATCIIGHON  JCSITENbHOCTH/YICOHBIX JCHCTBHI OOYyYaIOMUXCS [0 OCBOCHHUIO COICPKAHUS
OHOJI0ru4YecKoro 0opazoBaHusl.

B mporpamme mno Owuonorum (10-11 kmaccel, 0a30BbIi YpPOBEHb) pEaIUM30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B U3YUYCHHUH OMOJIOTHH, OJIaroaaps 4eMy B HEH MPOCMAaTPUBACTCS HAPABICHHOCTh HA
pa3BHUTHE 3HAHMIA, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX
OpHEHTAIM JMYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, MPEACTaBIEHUN O 30pOBOM 00pase KHU3HH U
OepeXHBIM OTHOIIEHHEM K OKpyKaromed mnpupogHoil cpene. Ilosromy Hapsay ¢ H3ydeHUEM
00111e0MO0JIOTMYECKUX TEOPUiA, a TAK)KE 3HAHUM O CTPOCHUM KUBBIX CUCTEM PA3HOTO PaHTa M CyIIHOCTH
OCHOBHBIX TPOTEKAIONIUX B HHUX IMPOIECCOB B MPOrpaMMe I10 OHOJOTUU YACJIEHO BHUMaHUE
MCIIOJIb30BAHUIO TIOJIYYEHHBIX 3HAHUI B MOBCEIHEBHOM >KM3HU JIJISl PEIICHUS TPUKIAAHBIX 3a/1a4, B TOM
yucle:  NpPOPMIAKTUKM  HACIEJCTBEHHBIX  3a0O0NeBaHUN  YeloBeKa, MEIHKO-T€HETHYECKOTrO
KOHCYJIbTUPOBaHMs, OOOCHOBAHHUS DKOJIOTHYECKH I1€7eCO00Pa3HOT0 TMOBEICHUS B OKpYIKarolen
IPUPOJHOM cpelie, aHauu3a BIHSHUS XO3IMCTBEHHOM [JEATEIbHOCTH 4YEIOBEKAa HA COCTOSHHE
MPUPOJHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHIIEHHE BHUMAaHUs K MPHUKIATHON HaNpaBICHHOCTU
ydaeOHoro mnpeamera «bHONOTHS» MPOAUKTOBAHO HEOOXOAUMOCTBHIO OOECTeUeHUsl YCIOBUH s
pemieHusT OJHOM W3 aKTyallbHBIX 3a7a4 IIIKOJBHOTO OHMOJOTHYECKOTO O00pa3oBaHUsA, KOTOpas
npeanonaraetr (GopMuUpoBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K HM3MEHEHHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpenHero ooiiero oopa3oBaHus 3aHUMAET BakHOe MecTo. OHa obecrieunBaeT
dbopMupoBaHUe y 00yUarOUIMXCs MPECTaBICHUNH O HAyYHOH KapTHHE MHUpa, pacuiupser u o000maeT
3HAHUS O >KMBOUM Mpupoje, €€ OTIMYUTEITBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3AIlMU U HBOJIOIUH,
co3MaéT YCJIOBMS JJIA: TO3HAHHWS 3aKOHOB JKHMBOM MpUpPOAbl, (popmupoBaHUS (PYHKIHOHAIBHOMN
TPaMOTHOCTH, HAaBBIKOB 30pOBOT0 W 0e€30MmacHOro obOpasza KHU3HU, JKOJIOTHYECKOTO MBIIUICHUS,
LEHHOCTHOTO OTHOUIEHUS K dKUBOU MIPUPOJIE U YETOBEKY.

bonbiioe 3HaueHne OMOJIOTUS UMEET TakKe JJI PEelIeHUs] BOCIHUTATEIbHBIX M Pa3BUBAIONIMX 33]a4
cpemHero oOmiero oOpa3oBaHMs, COIMAIU3alMK oOywaromuxcs. M3ydenue Ouosnormu obecrieunBaeT
yCIoBUs sl GOPMHUPOBAHUS UHTEIICKTYaTbHBIX, KOMMYHHKAIIMOHHBIX U HHPOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYpPBI, CIIOCOOCTBYET MHTETPAIIMM OMOJOTHYECKUX 3HAHHWKA C MPEACTABICHUSIMH U3
Ipyrux y4eOHBIX MPEIMETOB, B YACTHOCTH, (DM3UKHU, XUMHU U reorpaduu. HazBaHHbIe MOIOKEHUS O
npelHa3HayYeHUH yuyeOHoro mnpeamera «buonorus» cocTaBUiIM OCHOBY JUIsl ONpEAENeHUs! MOAXO0I0B K
0TOOpY M CTPYKTYPHPOBAHHIO €TO COACPIKAHMSI, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.



OTt60p comepkanus yaeOHoro mpenmMera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C TO3UIIHIA
KYyJIbTypOCOOOPa3HOTro MOJX0/a, B COOTBETCTBUU C KOTOPHIM 0OYyYarOIIMecs JOKHBI OCBOUTh 3HAHUA U
yYMEHUs, 3HauuMble Uil (GOpMHUpPOBaHUSA OOILEH KYJbTYpbI, ONpPENENsIONUe afeKBaTHOE IOBEICHHE
YeloBeKa B OKpYXKarolleld NpUPOJHON cpene, BOCTPEOOBAHHBIE B IOBCEIHEBHOW IKU3HH H
NpakTU4YecKol aearenbHOcTH. Ocoboe MecTo B O3TOW CHUCTEME 3HAHWUH 3aHUMAIOT 3JIEMEHTHI
COJIepKAHUSA, KOTOpbIE CIIy>)KaT OCHOBOM i1 (OpPMHUPOBAaHUS IPEACTaBIEHUN O COBpPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHE MHUpPAa M ILIEHHOCTHBIX OpPUEHTALUSAX JIMYHOCTH, CIOCOOCTBYIOIIUX
TyMaHH3aIMKd OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypupoBaHHE COACp)KaHUS YUeOHOro MaTepuania B MporpaMme Mo OMOJIOTHH OCYIECTBIICHO C
y4€TOM NPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX KMBOH NPHUPOJBL, O €€
YPOBHEBOH OpraHM3allid M 3BOJIOLMH. B COOTBETCTBMM € 3TUM B CTPYKTYpe y4eOHOro IpeaMmera
«buonorus» BBIZCNCHBI CIEAYIOIIME CoOJepXKaTeiabHble JIuHNM: «buonorus kak Hayka. MeTojsl
HAy4yHOro TMo3HaHuA», «Kierka kak Ouosornyeckas cucrema», «OpraHu3Mm Kak OHOJOrHYecKast
cucrema», «CucreMa M MHOroodpasue OpPraHHYECKOIo MHUPa», «OBOJIIOLUSA JKUBOW IMPHUPOIBI»,
«DKOCHUCTEMBI U IPUCYILIIE UM 3aKOHOMEPHOCTH.

Llens n3ydenus: yueOHoro npeamera «buomnorusn» Ha 6a30BOM ypOBHE — OBJIaJIEHHE 00YYarOIIUMUCS
3HaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHW3allMd JKUBBIX CHCTEM pa3HOTO paHra W
npuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HAHUA Ul IPaMOTHBIX AECUCTBUI B OTHOLIEHUU OOBEKTOB
KUBOMW MPUPO/IBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JocTmwkenne 1enu uzydeHus yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00ecrieunBaeTCst
peLIeHNUEM CIIEIYIOIUX 3aau:

OCBOCHHME OOYYaIOUIMMHUCSH CHCTEMbl 3HAHHH O OHOJOIMYECKHX TEOpHSX, YYEHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TMIIOTe3aX, MPaBUiIax, CIy)KallMX OCHOBOM 1 (pOpPMHUPOBAaHUS IMpPEICTABICHUHI O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOTO TO3HaHWs, CTPOSHUH, MHOTOOOpazuu U
O0COOEHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YypPOBHS OpPraHWU3AlMH, BBINAIOMIMXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

¢dopmHpoBaHUe y 00y4YaIOIIMXCs TO3HABATENbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TIpoIlecce aHaju3a JAHHBIX O MyTSIX Pa3BUTHSA B OMOJIOTMH HAayYHBIX B3TJISAOB, UACH M TOJXOMIOB K
U3yYEHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3AIHH;

CTaHOBJIEHUE Y 00yUaromMXcst 001l KyIbTypbl, PyHKIHMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUM
OOBSICHATh M OLICHHWBATh SIBIICHHUS OKPYXKAIOLIEr0 MHUpa KMBOM NPHUPOJIbI HA OCHOBAaHUM 3HAHUU U
OTIBITA, TIOYYCHHBIX MPH N3YYEHUH OMOJIOTHH;

dopmupoBaHue y OOydYarOIIUXCS yYMEHWH HMIUTIOCTPUPOBATH 3HAUEHHE OMOJOTMYECKMX 3HAHHWN B
NPAaKTUYECKOH JIeATENIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAWLMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHiA;

BOCIIUTaHHE YOSKAEHHOCTH B  BO3MOXKHOCTH TIO3HAHHMS  YEJIOBEKOM JKHBOH  TPUPOJIEI,
HEOOXOIMMOCTH OEpeXHOr0 OTHOUICHHWS K HEH, COONIOJIEHHS] STHYECKUX HOPM TPH IPOBEICHHUU
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUI JJIS1 MOBBIIIEHUS YPOBHS 3KOJOIMYECKOW KYJIBTYPHI,
Ui POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MPUMEHEHHE IPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEJHEBHOM U3HU JJISl OLIEHKH MOCIEICTBHM
CBOEH JESITEIBHOCTH 110 OTHOLICHMIO K OKpPY’KalOIIeH cpelie, COOCTBEHHOMY 370pOBbIO, 000CHOBaHHE U
colOuroieHre Mep IPOPUIAKTUKU 3a00IeBaHU.

B cucteme cpeanero obmiero obpasoBanust «buonorus», niydaemas Ha 6a30BOM YpOBHE, SBIISETCS
00s13aTeNIbHBIM y4EOHBIM TPEIMETOM, BXOAALIMM B COCTaB IpeaMETHOH obsactu «EcTecTBeHHO-
Hay4HBbIE [TPEIMETHI.

st u3yuenust Ouosoruu Ha 6a30BOM YpOBHE CpeIHET0 001Iero oopa3oBaHus OTBOAUTCS 68 4acoB: B
10 xnmacce — 34 yaca (1 gac B Henmenmo), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUS
10 KJIACC
Tema 1. Buosorusi kak Hayka.
buonorus kak Hayka. CBsi3p OuONIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKamu, ¢Quiocoduel, 3TUKON, OSCTeTHUKOW U mpaBoM. Pomb Ouonorun B
(bopMHpPOBaHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.
Metoapl TO3HaHMSI KMBOW HpPUPOAbl (HAONIONEHUE, SKCIEPUMEHT, OINMCAaHUE, H3MEpEHHUE,
KJaccuduKalus, MoJIeTUpOBaHNe, CTaTUCTUYECKass 00paboTKa JaHHBIX).
JdemoHcTpaumnu:
[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u ®@. Kpuxk.
TaOmuis! u cxeMbl: «MeTO/ bl TO3HAHUS )KUBON IPUPOJIBDY.
JlabGopaTopHble U NpaKTH4YecKue padoThbi:
[Tpaktuueckas padora Ne 1. «Vcnonp30BaHre pa3IUYHBIX METOAOB MPU U3yUYEHUH OMOJIOTUYECKHIX
00BEKTOBY.
Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.
XKusbie cuctembl (OHOCUCTEMBI) KaK MpeaMeT u3ydeHusi Ouonoruu. OTIuYue KUBBIX CHUCTEM OT
HEOPraHUYECKOU MPUPOIBI.
CpoiicTBa OmMOCHCTEM M HMX pa3HOOOpaszue. YPOBHU OpraHU3alMd OHOCHCTEM: MOJEKYJISIPHBIH,

KJICTOYHEBIH, TKaHEBEIH, OpraHU3MEHHBIMH, MONYJISIUMOHHO-BUA0BOM, 9KOCHCTEMHBII
(6MOreoeHOTUYECKH I ), OMOCHEPHBIH.
JdeMmoHcTpanum:

Tabnuis! u cxeMbl: « OCHOBHBIE IPU3HAKY KU3HUY, « Y POBHHM OpraHU3alUH KUBON IPUPOBI».

Ob6opynoBanue: moaens mosiekybl JJTHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJIECTKH.

XVMMHYECKUI COCTAB KJIETKU. XMUMHUUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpAJIbHBIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIBbHBIX BELIECTB B KieTke. [loanepxkanne ocMoTHUecKoro 6anaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKUCIOTHI — MOHOMepbl OenkoB. He3ameHumble u
3aMEHUMbIE AMUHOKHCIOTHl. AMMHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH MOJIEKYJIbI
(mepBuUYHasi, BTOpUYHAs, TPETHUYHAs U YETBEPTHUYHAS CTPYKTypa). XHMMHUYECKHE CBOWCTBA OEIKOB.
buonoruueckue GpyHKIMN OEIKOB.

depMeHThI — OuoJoruueckue karannzaropsl. CTpoeHne GpepMeHTa: aKTUBHBIHN LIEHTp, cyOcTpaTHas
cneunpuynoctb. Kodepmentel. Butamuupel.  Otiauuuss  (QEepMEHTOB  OT  HEOPraHUYECKHUX
KaTaJnu3aTopoB.

VYrieBobl: MOHOCaXapu/Ibl (TIIOK03a, pud03a 1 Ie30KCUprod03a), Tucaxapuibl (caxaposa, JIaKTo3a)
U ToJiucaxapu bl (Kpaxmall, TIIMKOTeH, 1eJII0103a). buonornyeckue GyHKIMN yIII€BOIOB.

Jlunuasl: Tpurauuepuasl, ¢dochonunuapl, crepounsl. ['mapodpuIbHO-TUAPOGOOHBIE CBONCTBA.
buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTIIEBOJAOB, OCJIKOB M JIMIHIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKIEMHOBBIX KUCIOT. CTpoeHHe
u ¢pynkuuu JJHK. Ctpoenune u pyuxiuu PHK. Bunst PHK. AT®: crpoenue u ¢pyHkumu.

[utonorus — Hayka o kjerke. KierouHass Teopus — npuMmep B3aUMOZCHCTBUS UaeH U (HakToB B
HAy4YHOM ITI03HaHUU. METONbI U3y4eHUs KICTKU.

Knerka kak wnenoctHas »xwuBas cucrema. OOmue MNpHU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucteMa CHHTe3a OeJka.

Tumbr  kJeTok:  JykapuoTWyeckas H  Ipokapuotrhdeckas.  OcCoOEHHOCTH  CTPOCHUS
poKapuoTHueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHHE 3YKapHOTUYECKOW KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.



[ToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIUKC, WX (YHKIIUH.
[Inasmarnueckass memOpaHa, €€ cBoiictBa W ¢yHKuua. I[urommazma wu €€ opraHOWIBL.
OnnomemOpannble opranouasl kietku: OIIC, ammapat ['ombmxu, nm3ocomsl. IlomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHJpPUH, IulacTuAbl. [IponcxokaeHue MHUTOXOHApPUN M IIacTuA. Buasl
wiactua. HememOpanHble OpraHOU/IbI KIETKU: pUOOCOMBI, KJIIETOYHBIN LIEHTpP, LEHTPUOIH, PECHHUKH,
KryTuku. OyHKIIMM OpraHou10B KJIETKU. BxiroueHus.

SAnpo — perynaropublii nentp kierku. CTpoeHue szapa: sigepHas o000JI04Ka, KapuoIula3Ma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, /. Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®panknun, K. M. bap.

Hunarpammsbl: «PacrpeniesieHne XMMHUYECKUX 3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMUYECKUX HJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmumer u cxemsbl: «llepuoanueckas TabaMIa XUMHUYECKHX DJIEMEHTOB», «CTpOCHHE MOJIEKYJIbI
BOJIbI», «brnocunTe3 6enka», «CtpoeHne Moiekyisl Oenkay, «Ctpoenne gepmentay, «Hykiaennosbie
kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHue sykapuoTHUeCKol KieTKn», « CTpoeHue
XKUBOTHON KIEeTKnW», «CTpoeHHE pacTUTENbHOU KIeTKN», «CTpOeHHE MPOKapHUOTUYECKOW KIIETKWY,
«CTpoeHue s1pa KIETKW», « Y TIeBoAb», «JIunuasn.

ObopynoBaHue: CBETOBOW MHKPOCKOII, 000PYAOBaHHUE IJIsi MIPOBEICHHS HAOIIOACHUH, N3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIIPENApaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHast pabota Ne 1. «/3ydyeHune KaTamTuTHYECKOW aKTUBHOCTH (PEpPMEHTOB (Ha MpHUMepe
aMuJIa3bl WA KaTaxas3bl)y.

JlabopaTtopHas pabota Ne 2. «V3ydyeHue CTpoeHHUS KJIETOK PACTeHH, >KUBOTHBIX U OaKTEepUil MoJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OIMHCAHUE.

Tema 4. ZKusHeaesTeJIbHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTa0oIM3M. AccUMUISAIUS (TUIACTUYECKUT OOMEH) M JUCCUMUIISIIIUS
(pHEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €MHOTO Tpoliecca MeTadomn3Ma. Posih 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIM3Ma.

Tunbl oOMeHa BelecTB: aBTOTPO(GHBINA U rerepoTpodHblil. Ponb ¢pepMeHTOB B 0OOMEHE BEIIecTB U
MIPEBPALICHUH SHEPTUHU B KIIETKE.

®ortocunrte3. CeroBas U TeMHoBas ¢a3bl poTocuHTe3a. Peakunu gorocunresa. IpHEeKTUBHOCTH
¢dorocunTe3a. 3HaueHue POTOCHHTE3A ISl )KU3HU Ha 3emiie. BiusHue ycnoBuit cpenbl Ha GpoTocuHTE3
U CTIOCOOBI MOBBIIIEHHS €r0 MPOIYKTUBHOCTH Y KyJIbTYPHBIX pACTEHUI.

XeMocHuHTe3. XeMOCHUHTE3UpYIOolIie OakTepru. 3HaU€HUEe XEMOCHHTE3a JIsl )KU3HU Ha 3eMJIe.

OHepreTudeckuii oOMeH B kieTke. PaciiernyieHue BemecTB, BBIJCICHHE U aKKyMYyJIHpPOBaHHE
SHEpruu B KJETKe. DTambl sHepreTuueckoro ooMena. ['mukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHCIICHMe, WIM KieToyHoe JbixaHue. OxucnurenbHoe ¢ochopunupoBanue. ¢P(HEeKTUBHOCTH
HHEPreTUYecKOro ooMeHa.

Peakuuu marpuusHoro cuHte3a. I'enermueckas mHpopmanus u JIHK. Peanuzauusi renerndeckoi
nHpopManuu B KiaeTke. ['eHETHYeCKU KO M €ro CBOWCTBA. TpaHCKPHUNIUSA — MAaTPUYHBIA CHHTE3
PHK. Tpancmsiuus — OuocunTe3 Oenka. Drtambl TpaHcisanuu. KoaupoBanue amMuHOKHCIOT. Pornb
pubocom B OmocuHTEe3€e Oernka.

Hexnerounsie dopmbr xu3Hu — BuUpychl. Mctopusi oTkpeitusi BupycoB (/. W. VBaHOoBckwuit).
OcoOEHHOCTH CTPOCHHS M JKM3HEHHOTO IIMKJIAa BHpycoB. baktepuodaru. bonesnu pacteHuid,
KUBOTHBIX M 4YEJIOBEKa, BBI3BIBAEMbIC BHpycamH. Bupyc ummyHozedummra uenoBeka (BUY) —
Bo30yaurens CIIMJla. OOparHas TpaHCKpUIIUs, peBepraza u uHTerpasza. IIpodumakruka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUi.



JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunbel nutanus», «Metabommu3m», «MUTOXOHAPUSY, «DHEPreTUUECKHMA
obmen», «Xnopormnact», «®otocunresy», «Ctpoenne JHK», «Ctpoenne u GyHKINOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «l'enermueckuil kom», «Bupyce», «bakrepuodarn», «CTpoeHHe U >KU3HEHHBIN
nukn supyca CIIM/{a, 6akrepuodaray, «Permmukamus JTHK».

O6opynoBanue: Moaenu-ammukanuu «Y npoenne JIHK u tpanckpunmms», «buocunte3 Oenkay,
«CTtpoenue KIeTkn», Mmojenb cTpykrypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiteTounslii MKII, WK KU3HEHHBIA ITUKI KieTku. MaTepdaza u mutos. [Ipomecchl, npoTekarome
B wuHTepdasze. Permkanus — peaknus wmarpuunoro cuHTe3a JIHK. Ctpoenune xpomocom.
XpoMocoMmHBII Habop — KapuoTuil. JIMIUIOWAHBIA M TalIOWTHBIA XPOMOCOMHBIE HAOOpPHI.
Xpomatuasl. [{uTonornueckue OCHOBBI Pa3MHOKEHUS U MHANBUYAJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne knetku — Muto3. Craauu murtosza. [Iponeccsl, mporcxoasmiye Ha pa3HbIX CTaIUAX MUTO3A.
buonoruueckuii cMbica MUTO3a.

[Iporpammupyemasi TuOeib KJIETKH — aromnTo3.

@DopMBI  pa3MHOXKEHHUS OpPraHU3MOB: OECIIOJIOE W TIOJI0BOE. BHIBI 0ECIOoNoro pa3sMHOXKCHHUS:
JielieHue HaJaBOE, IOYKOBAaHHWE OJHO- W MHOTOKIIETOYHBIX, CIIOpPOOOpa3OBaHHME, BEreTaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEIEKIIUH.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Metios. Craguu metiosa. [Iporeccsl, npoucxonasiye Ha cTaausx Meio3a. [loBenenne xpomocoM B
Mmerose. Kpoccunrosep. bruonornueckuii cMbIca 1 3HaU€HUE MEH03a.

'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX. [loNOBBIE Kene3bl:
CEMEHHUKH H saAnuHUKH. OOpa3oBaHHE W pa3BUTHE TIOJIOBBIX KIETOK — raMeT (CIepMaTo30u,
SAHUIIEKJIETKA) — criepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHHUS SHUIIEKJIETOK U CIIEpMaTO30U/IOB.
OmnonorBopenue. [lapreHorenes.

NuauBuayanbHOe paszBuUTHE (OHTOTeHe3). OMOpHOHAIbHOE pa3BUTHE (SMOpUOTEHE3). OTambl
SMOPHOHAILHOTO Pa3BUTHS Yy IMO3BOHOYHBIX KXUBOTHBIX: IPOOJICHHE, TacTPYJSLUs, OpPraHOTeHES3.
[TocTomOpuoHanbHOe pa3BuTHE. THUNBI TOCTIMOPHOHAIBHOTO PAa3BUTHUS: TMPSMOE, HEMPSMOE
(mumunHOYHOE). BrnusHME cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIMOCOOHBIE BBI3HIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct wm pasButrne pacteHnii. OHTOre€HE3 IIBETKOBOTO pACTEHUS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuiet u cxeMbl: «@DOpMBI Pa3sMHOKEHUS OPraHU3MOBY, «JIBOHOE OIJIOJOTBOpPEHHE Y
IIBETKOBBIX pacTeHHi», «BererarmBHOE pa3MHOXKEHWE pacTeHMi», «[leneHue KiIeTku OakTepuiny,
«CtpoeHne moJIoBbIX KJIETOK», «CTpoeHne xpoMocoMmbly, «Knetounsiii nukny, «Pemmmkamus [JHK»,
«Muto3zy, «Meiio3», «lIpsMoe u Hempsmoe pa3BuTHE», «l'aMeToreHe3 y MIIEKONUTAIOUIUX |
yenoBekay, « OCHOBHBIE CTaJIMM OHTOT'€HE3a».

O6opynoBaHue:  MHUKpPOCKOI,  MHKpompemnapatbl  «CrepMaTo30UIbl  MIIEKOMUTAIOMIETOY,
«Slinexnerka miekonuTaromero», «KapuokrnHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHAs MOJENb-
anmukanus «Jlenenne knetkn», moaens JTHK, moxens Meradaznoit XpoMOCOMBEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast padora Ne 3. «HaOnrogeHrne MUTO3a B KIIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax.

Jlabopatopnas pabora Ne 4. «l3yueHue CTpPOCHHMsI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieacTBeHHOCTh M H3MEHYHUBOCTH OPTaHU3MOB.



[IpenMer u 3amaun reHeTUKH. VICTOpUS pa3BUTHS T€HETUKU. POIb MUTONOTHH M SMOPUOJIOTHH B
CTAaHOBJICHUHM TCHETHKU. BKIag poCCHICKUX W 3apyOC)KHBIX YUYEHBIX B Pa3BUTHE T€HETUKH. METObI
TCHETUKH (THUOPHUIOJIOTUYCCKUM, ITMTOTCHETHYECKUH, MOJCKYJSIPHO-TeHETHYeCKnii). (OCHOBHBIE
reHEeTUYEeCKUE MOHATHUS. [ 'eHeThnuecKkasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpelUuBaHui.

3aKOHOMEPHOCTH HACJIEJIOBaHUSI TPU3HAKOB, ycTaHOBiIeHHBbIe I. Menaenem. MoHoruGpuaHoe
CKpeluBaHue. 3aKOH €IWHO-00pa3usi TMOPUIIOB TIEPBOTO IMOKOJeHUsA. [IpaBuio JOMHHUpPOBAHHMS.
3aKOH paclleIIeHus MPU3HAKOB. [ 'unore3a yuctoTel rameT. [1oHOE 1 HENMOTHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpelrBanue. 3aKOH HE3aBUCUMOTO HaclieIoBaHUs MpU3HAKOB. LluTorenernueckue
OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHWS. AHAIM3HpYIOIIee CKpemuBaHue. lcmoib3oBaHue
AHATM3UPYIOIIETO CKPEIUBAHUS JIJISl OTIPEIEIICHHUS TEHOTHIIa OCOOH.

CueruieHHOe HacienoBaHue TNpu3HakoB. Pabora T. Moprana mo CHEIUIGHHOMY HacCjeIOBaHHIO
reHoB. Hapyienue crierieHust TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUEeCKrEe KapThI.

I'enetnka mnona. XpoMOCOMHOE oOmpeneseHue Imoyia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbIe opranu3Mbl. HacienoBanue npu3HaKkoB, CIEIJICHHBIX C TIOJIOM.

N3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACJECACTBEHHAss M Haclie[CTBeHHas. Ponb cpenbl B
HEHACJICJICTBEHHOW  W3MEHYHMBOCTH.  XapaKTEepPHUCTUKA  MOAU(DHUKAIIMOHHOW  W3MEHYUBOCTH.
Bapuanuonnslii psg v BapuanroHHass kpuBas. Hopma peakumu npusHaka. KoimuecTBeHHbIE U
Ka4yeCTBEHHbBIC MTPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYHNBOCTH.

Hacnencreennas, wim reHOTHIMYECKAs, M3MEHIMBOCTh. KoMOMHAaTUBHAS M3MEHUUBOCTh. Melo3 u
MOJIOBOM TMPOIECC — OCHOBA KOMOMHATHBHOW W3MEHYMBOCTA. MYyTallMOHHASS HW3MEHUYHUBOCTD.
Knaccudukanus myrtanuii: reHHble, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NPUYMHBI MYyTallHid.
MyrtareHHsie (QakTophl. 3aKOH TOMOJIOTHUECKHUX PSAOB B HACIENCTBEHHOW u3MeHunBoctu H. U.
Basuiiosa.

BuesinepHast HacieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka wuyenoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOABl TIE€HETUKH  UEJIOBEKa:
TeHeaJoTHYeCKil, OMM3HEIIOBBINA, IMTOTC€HETUYECKUI, OMOXUMHUUYECKUN, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOe OIpeJeieHe TeHOTHIA: TTOJTHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM
guciae ¢ nomompio [II[P-amamm3a. HacnmencrBennele 3abojieBaHUs dYeIoBeKa: TEHHBIE OOJIE3HU,
00JIe3HN C HACIEJCTBEHHOW MPEeapacloioKeHHOCThIO, XPOMOCOMHBIE Oose3Hu. CoMaTudeckue u
reHepaTuBHbIe MyTaruu. CTBOJOBBIE KIETKU. [IpHHIMIBI 370poBOro 00pa3a KU3HU, AHUATHOCTUKH,
NpOoPUIAKTAKN W JICUCHHUs] TEHETHYECKUX Oose3Hed. MeanKo-TeHEeTHUeCKOe KOHCYJIhTHPOBAHHE.
3HavYeHNE MEIUIIMHCKOM TEHETHKH B TPEAOTBPAICHUW W JICUCHUH TEHETUYECKHX 3a00JIeBaHMM
YeJoBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepuxos, H. B. Tumodeer-PecoBckuii,
H. 1. BaBunos.

Tabnuier U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IUTOTEHETHYECKas OCHOBaY, «3aKOH
paciieryieHusi W €ro IMTOTEHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TameT», «Jlurubpumnoe
cKkpemuBaHue»,  «lluTonmormdeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpelIuBaHus»,  «Meio3y,
«B3anmoielicTBiEe ayuIebHBIX TEHOB», «[ €HeTHUeckue KapThl PacTEHUM, KUBOTHBIX M YEJIOBEKA,
«I'eHeTuka momnay, «3aKOHOMEPHOCTH HACJIEIOBaHUs, CIEIJICHHOTO ¢ MOJIoM», «KaproTHIbl 4enoBeka
Y )KUBOTHBIX», « BUIbI M3MeHUNBOCTHY, «MonudukanrnonHas N3MEHIHBOCTEY, «HacnenoBanue pesyc-
bakTopay, «['eHeTHKa rpynn KpoBu», « MyTallmOHHAS N3MEHUUBOCTDY.

O6opynoBanue: Mojaenu-ammIukanun - «MoHoruOpugHoe — ckpemmBaHue»,  «HemomHoe
TOMUHUpOBaHHUe», «JlurnOpuanoe ckpenBanue», «llepekpéct XpomMocom», MHKPOCKON |
MuKkpomnpenapar «J{po3odunay (Hopma, myTaruu GopMbI KPEUTEEB U OKPACKH Tela), repOapuii «I"opox
IIOCEBHOMY.

JlabGopaTopHble U NpaKTH4YecKne padoThbi:



JlaGoparopnass pabora Ne 5. «l3yuyeHue pe3ynbTaTOB MOHOTMOPHUAHOTO U JAUTHOPHUIHOTO
CKpEIMBAHUA Y Ip030(UIIbI HA TOTOBBIX MUKpOMpEnapaTax».

JlaGopaTopHnas pabora Ne 6. «M3ydyeHne MOIUDUKAITMOHHOW HW3MEHYMBOCTH, ITIOCTPOCHHE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».

JIaGoparopnas padota Ne 7. «AHanu3 MmyTtanuii y Apo30(uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padora Ne 2. «CoctaBiieHue 1 aHaJIu3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U Mpoliiecc. 3apokIeHue celeKnu u nfomectukanus. Yuenrne H. M. Bapunosa
O LEHTpax MPOUCXOXKICHUS W MHOTrooOpasusi KyJbTYPHBIX pacTeHHH. LIEHTpBI TpOMCXOXKIEHUS
JOMAIIIHUX XKUBOTHBIX. COPT, MOpoO/ia, TaMM.

CoBpeMeHHbIE METO/IbI ceNeKIUU. MacCcoBbIN U MHANBUAYAIbHBINA OTOOPHI B CEJIEKIIMN PACTEHUHN U
KHUBOTHBIX. OllEHKa 3KCcTepbepa. BIM3KOpOoACTBEHHOE CKpeluBaHHEe — WHOpPHUAMHT. YucTas TUHHA.
CkpeuiuBanue 4McThIX JuHUM. ['ereposuc, nau rulpunHas cuia. HepoacTBeHHOE cCKpeliMBaHHE —
ayropunuur. OtnanénHas rubpunuzanus u e€ ycnexu. VMCKycCTBEHHBIN MyTareHe3 M IOJIy4YeHHE
MOJIMIIOUJOB. JIOCTHKEHUS CENIEeKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kak OTpaciab NpPOM3BOACTBA. ['eHHas HMHXKeHepusa. OTalbl  CO3/aHus
pexombunanTHOU JIHK u TpancrenHsix opranuszmoB. Kierounas nmxenepus. Kiietounsle KyabTyphl.
MUuKpOKIIOHAIBHOE pa3MHOXEHUE pacTeHuM. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. JKOJOrHYecKne U Tudeckue mnpodnemel. [MO — reHetnuecku
MOU(UIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. 1BaHOB.

Tabmuupl u cxemsl: kapta «LIeHTpBl MPOUCXOXKIEHUST U MHOr00Opa3usl KyJbTYpHBIX pPacTEeHHID»,
«ITopoapl AOMaNIHUX KUBOTHBIX», «CopTa KyJIbTypHbIX pacTeHui», «OTnanéHHas rudopuansanusy,
«Pabotel akagemuka M. ®@. MBaHoBay, «llomummonnus», «O0bEKTH OMOTEXHONOTHNY, «KaeTounkle
KyJbTYpPBI ¥ KJIOHUPOBaHUE», «KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH IUIOJIOB M KOPHEIUIOAOB JUKUX (OPM M KYJIbTYPHBIX COPTOB PacTEHUH,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U pPaKkTHYeCKHE PadOThI:

Okckypeuss «OCHOBHbIE METOIBbl M JOCTMD)KEHUS CEJEeKIMM pPACTeHUMH U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATENbHBIA Yy4YacTOK, B TEIUIMYHOE
XO035ICTBO, J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosroLIMOHHAs OMOIOTHS.

[Ipeanocenky BO3HMKHOBEHUS 3BOJIIOLMOHHONW TEOPUHU. OBOJIIOLUMOHHAS TEOpUS U €€ MEeCTO B
O6uosioruu. BrnusiHue SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CunerensctBa 3Bomtonuu. llaneoHTonorMueckue: IMOCIENOBAaTENBHOCTh IOSBJIEHUS BHJOB B
MAJIEOHTOJIOTUYECKOM JIETONUCH, MepexoaHbie ¢opmbl. buoreorpapuueckue: CXOACTBO M paziIvuue
¢bayH u (haop MaTepuKoOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA U PA3INYMS SMOPUOHOB Pa3HbIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHUE: TOMOJIOTUYHbIE, AHAJIOTUYHbIE, PYyIUMEHTApHbBIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX MyTeH y
BCEX OPraHU3MOB.

OpomouronHas Teopus Y. JlapsunHa. [Ipeanochiiku BO3HUKHOBEHUS TapBUHU3MA. [[BHOKYIIIME CHUIIbI
SBOJIONUKM BHUJAOB 1O JlapBUHY (M30BITOYHOE pPAa3MHOKEHHE MPH OTPAHUYCHHOCTH PECYpCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBoonnn (CTI) u e€ 0oCHOBHBIE TIOJIOKECHHUS.



Muxkpo3ontonus. [Tomynsanus kak eIMHUIA BU1a U 3BOJIOLUY.

JIBrokymue cuitbl ((pakTOphl) SBOTIOIIMN BHIOB B pUpoae. MyTallmOHHBIN MPpOoIiecC 1 KOMOMHATHBHAS
U3MEHYUBOCTb. [lomysioHHbIe BOIHBI U Apeiid reHoB. M3omsamuus 1 Murpanus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTop IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT dBoiouuu. l[IpuMepsl mnpucnocoOneHuit y
OpraHu3MoB. ApoMop(03bl U UANO-aJaNTALUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (OpMBI BHI000pa30BaHMs: reorpauueckoe,
9KOJIOTMYECKOE.

Maxkpossosronust. DopMbl 3BoNIONHK: (HIIETHUECKAs], AUBEPTEHTHASL, KOHBEPIEeHTHAs1, MapajuieIbHasl.
HeoOpaTMOoCTh 3BOJIOLUH.

[IpoucxoxaeHue OT HeCHEUUAIM3MPOBAaHHBIX IpeakoB. [Iporpeccupyromas —cnenuanin3ans.
AnanTuBHas paauanus.

JdemoHcTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 2. 'ekkensb, O.
Miomnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3Burue opranmdyeckoro Mupa Ha 3emiie», «3apoJblllid IO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Dopmber OoprObI 3a cymiecTBoBaHHE», «ECTECTBEHHBIH OTOOPY,
«MHoroobpa3ue CcopToB pacTeHuil», «MHoroodbpasue MOpoa IKUBOTHBIX», «llomynsauumy,
«MyTanmoHHas HU3MEHYUBOCTHY», «Apomopdosb», «Mamoamantanumu», «OOwmWas aereHepanus»,
«/IBmwxymue cuisl 3Bodronum», «Kapra-cxema mapmpyra mytemectsusi Y. Jlapsunay, «boppba 3a
cymectBoBanuey», «llpucnocobnenHocts opranuzMoB», «['eorpaduueckoe BumOOOpa3oBaHUEY,
«DKOJIOTMUECKOE BUA000Pa30BaHHUEY.

OO6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMM TUIAMHU OKPACKH, HAOOp IUIONOB M CEMSH,
kosutekust «[Iprumepsl 3alIUTHBIX TPUCTIOCOOIEHUM Y KUBOTHBIX», MOJIeNb « OCHOBHBIE HAIIPABJIECHUS
3BOJIIOLIMNY, 00bEMHAsA Mo/ieTb « CTPOEHHE FOJIOBHOI'O MO3Ta TO3BOHOUHBIX).

buoreorpaguyeckas kapra mupa, KomieKius «@DOpMbl COXPAHHOCTH HMCKOINAEMbIX >KMBOTHBIX M
pacteHmit», wmogaenp ammmkanus «llepekpéct xpomocom», BraxkHble npenapatbl «Pa3Butne
Hacekomoro», «Pa3Buthe nArymkm», Mukpomnpenapar «lpozodpumna» (Hopma, MyTauuu (QOpMbI
KPBUTBEB U OKPACKHU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHUE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO».

JlabopaTopHas pabora Ne 2. «Omnmcanue mpuUCIIOCOOIEHHOCTH OpTraHW3Ma M €€ OTHOCHUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIE NpEACTABIEHUS O 3apOKIEHUM XKM3HU. HayuHble runore3bl BOZHUKHOBEHHS >KU3HHM Ha
3emsie: abuoreHe3 M mNaHcHepMus. XHUMHUYECKas HBOJIOLMS. AOHOTeHHBIH CHHTE3 OpraHMYeCKHX
BEUIECTB W3 HEOPraHMYECKHUX. OKCHEPUMEHTAIbHOE TMOATBEPKIACHHE XHMHYECKON SBOMIOIMH.
HauanbHble stanel 6uonornyeckoit spomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHE NpOTOKJIETKH. [lepBple kieTkm M uX 3Boarouusa. PopMupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPIraHU3MOB.

PazButne xm3um Ha 3emiie mo spam u nepuonam. Karapxeit. Apxeickas M MPOTEPO30MCKasi IPHI.
[Taneo3oiickass 3pa u e€ TmepuoAbl: KEMOPHICKMA, OPAOBUKCKHH, CHIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, IOPCKH, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajieOreHOBbIN, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapaKkTepUCTUKA KIMMATa U T€OJIOTHYECKUX IponeccoB. OCHOBHBIE HTalbl BOIIOLUN PACTUTEIBHOIO
U KUBOTHOTO Mupa. ApoMop¢o3bl y pacTeHUil M KHMBOTHBIX. [losiBIeHHe, paciBeT M BBIMUpPAHUE
TPy KUBBIX OPraHU3MOB.



Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHE HBOJIOLMHU. OCHOBHBIE CUCTEMATHUYECKUE TPYIMIIbI
OpPraHHU3MOB.

OBomronus 4esoBeKa. AHTPOIONOrMs Kak Hayka. Pa3BuThe NpeAcCTaBIeHUN O IIPOUCXOXKACHUU
yenoBeka. Meroabl M3ydeHus aHTponoreHe3a. CXoAcTBa M pa3iMyusl 4YEJIOBEKAa M IKUBOTHBIX.
CucremaTuecKoe MOJ0KEHUE YEIOBEKa.

JBwxyuue cuibl (pakropsl) anTpororeHesa. HacieacTBeHHast U3MEHUMBOCTb U €CTECTBEHHBIH 0TOOD.
OOwecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHUM TPyAa, MBIIIJICHUE, PEUb.

OcHOBHbBIE CTaJUU M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPaJONUTEKH, YenoBek ymenbli, YernoBek
npsaMoxoamui, Yenosek HeanaepranbCkuii, YenoBek pazyMmHbiidl. Haxonku MCKONaeMbIX OCTATKOB,
BpeMs CYLIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs], 00BEM rOJIOBHOIO MO3ra, 00pa3 XKU3HU, OPYIHSL.
Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PACKL: €BPOIICOUIHAS (€Bpa3HiicKast), HErPO-aBCTPAIOUTHAS
(3KBaTOpHANIbHAS),  MOHTOJIOMJHAs  (a3MaTCKO-aMepuKaHCKas). UYepTel  MPUCIIOCOOIIEHHOCTH
MIpE/ICTaBUTENIEH 4YEJIOBEUYECKUX pac K YCJIOBHSM CYyIIECTBOBaHUS. EIUMHCTBO 4YelOBEYECKHX pac.
Kputuka pacusma.

JdeMmoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpwu, Y. JlapBun.

Tabmuupl u cxembl: «Bo3HukHOBeHHEe CoOJIHEUHOM cUCTEMBb», «Pa3BUTHE OpPraHMYECKOTO MHUpPAY,
«PacturenbHas knerka», « KuorHas kinerka», «[Ipokapuorndeckas kietka», « COBpeMEHHas cucrtemMa
OpraHu4eckoro Mupa», «CpaBHeHHE aHaTOMUYECKHMX YepT CTPOCHHUS YeJIOBEKa U UeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTHYECKUX HAXOJOK TPEAKOB COBPEMEHHOTO YeJIOBEKa»,
«/lpeBHenmue moam», «JpeBHue moan», «llepBeie coBpeMeHHBbIE 0N, «HenoBeduecKue pach.
Ob6opynoBanue: Mynsku «lIporcxoxaenue uenoBeka» (OHOCTbI aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJlepTanblia, KPOMaHbOHIA), CJENKH WIM H300pakeHUs KaMEHHbIX OpYAHMH IepBOOBITHOIO
YyeJioBeKka (KaMHU-YOIIephl, pyousa, ckpebiia), reoXpoHOJOTUYECKast Ta0auIa, KoJeKus «DopMbl
COXPAHHOCTH MCKOIAEMBIX KMBOTHBIX U PACTECHHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

IIpaktnyeckas pabora Ne 1. «M3ydeHume HCKONMaeMbIX OCTATKOB PpACTEHUH U JKUBOTHBIX B
KOJUIEKIIMSIX ).

OKcKypcusi  «OBONIOIMS  OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAayYHbIM WK
KpaeBeI4ecKuil My3ei).

Tema 3. OpranusmMsl 1 OKpY:KalIas cpena.

DKoJIoTHSl Kak Hayka. 3aJayd M pasfenbl 3KOJOTMU. MeTonbl SKOJOTMYeCKHX HCCIeIOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHMUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIITHASI, TOYBEHHAs, BHYTPUOPTaHU3MEHHas!.
Okonornyeckue pakropsl. Kiaccuduxaims sxonoruueckux Gpakropon: abuorndyeckue, OMOTHIECKUE U
aHTponoreHHble. JleficTBUE 3KOIOTHYeCKUX (PAKTOPOB Ha OPraHU3MBI.

AOGuoTndeckne (aKToOphl: CBET, TeMmIeparypa, BiaxHocTb. DotomepuoamsMm. IIpucmocobneHus
OpPraHU3MOB K JIeHiCTBHIO aOHOTHYECKHX (paKTOPOB. brojgornueckue puTMel.

buotnueckue ¢akropel. Buabl OHOTHYECKHX B3aWMOJEHCTBMNA: KOHKYPEHILIUS, XHUIIHUYECTBO,
cumbuo3 u ero Gopmel. Ilapasutusm, koomeparus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCATM3M, HEUTpaiu3M. 3HadeHHE OHOTHYECKUX B3aUMOJCUCTBUN IS
CYLIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOmyssiuu. OCHOBHBIE IOKA3aTENM IMOMYJSALUU: YHCIEHHOCTD,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, NPUPOCT, MUrpanys. JMHaMuKa YUCIEHHOCTH MOIYJSALUU U
€€ perymismus.

JdemoHcTpaumnu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, D. I'ekkens.



Tabmumer u cxembl: kapra «I[Ipupognsie 30HBI 3emmu», «Cpenbl OOWTaHUS OpPTaHH3MOBY,
«Dotonepuoguzm», «llonmynsuuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU MOMYJSIUU WH(Y30pUH-
Tydenbkny, «lIuiesbie nenm.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaboparopHast pabota Ne 3. «Mopdonorunueckne 0COOCHHOCTH PaCTEHUI U3 Pa3HBIX MECT OOUTAHHSI.
JlaboparopHas padota Ne 4. « BriiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToacd€r mIOTHOCTH MOMYJISIIIME pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01miecTBa U IKOJOTMYECKHE CUCTEMbI.

Coo0miectBo opranm3mMoB — OwuoreHo3. CTpyKTyphl OHOIIEHO3a: BHIOBAs, MPOCTPAHCTBEHHAS,
Tpoduyeckas (ruiieBas). Bunbl-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okojoruueckue  cucreMbl  (dkocuctembl). [lonstue 00 9SkocuctemMe ©  OHMOTeOIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIECTB M MOTOK SHEPTruU B dKocucTeMe. Tpodudeckue (NMHUIIEBBIE) YPOBHU YKOCHCTEMEI. [InmeBnie
nenu u cetd. OCHOBHBIE IIOKa3aTeld »SKOCHUCTEMBbI: Ouomacca, MNPOAYKLIUA. IKOJIOTHYECKUE
MUpaMHUIbl: TPOAYKIHMH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA HIKOCHCTEM: YCTOMYMBOCTb,
camoperysnus, pazButue. CyKIeccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCUCTEMA XBOWHOTO WJIHM IIHPOKOIUCTBEHHOTO
neca.

AHTpOINIOTEHHBIE  DKOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YpOo3kocucTeMbl.  buonoruueckoe u
XO3SIICTBEHHOE 3HAYCHHE arpPO3KOCHCTEM B YPOOIKOCHCTEM.

buopasnooOpasne kak ¢akrop ycroiumBocTH dKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYyenne B. U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa Ouochepsl. XKupoe BeliecTBo
u ero ¢pyHkuuu. OcobeHHOCTH OHOCchepsl Kak rodanbHON dKOCUCTEMBI. JJnHaMu4Yeckoe paBHOBECHE
1 oOpatHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKUE IMKIBI 3JIEMEHTOB (yriepona, a3ora). 30HaJIbHOCTh
o6uocepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Oumocdepe 3emiu. AHTpomoreHHble wH3MeHEeHHs B Ouochepe. [nmodanbhbIe
9KOJIOTMUYECKHE TTPOOIIEMBI.

CocymiectBoBanue Tmpupoasl U dyenoBeuecTBa. (CoxpaHeHwe OuopasHooOpa3us Kak OCHOBA
ycroiunBocTd Onocheprl. OCHOBa pPalMOHAIBHOTO YMPABICHHS MNPUPOJHBIMU pECypcaMu M HX
UCIoJIb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumer u  cxemsl: «[lumessle 1enu», «buorneHo3: coctaB u  cTpykrypa», «llpupogHbie
coobmiecTBay, «llemn mutanusy», « Konorudeckas nupamuaa», «buocdepa u genoBek», « IkocucTema
IUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA XBOWHOro Jjecay, «buoneHos Bomoéma», «ArporeHo3»,
«IIpuMepHbIE aHTPOIMOTCHHBIE BO3JCUCTBUS Ha TPUPOILY», «BakHeWIMe HCTOUYHUKH 3arpsi3HEHUs
BO3[lyXa M TPYHTOBBIX BOa», «[louBa — BakHelmias cocraBisiomias Ouocdeprr», «DaKTOPHI
nerpaganuu mouBy, «[lapaukoBsiii 3hdexTy, «PakTOpsl paTUOAKTHBHOTO 3arps3HeHHs] Orocheps,
«Obmas crpykrypa Omochepr», «Pacmpoctpanenme xuzHu B Ouochepe», «O30HOBBIM IKpaH
ouocdeps», «KpyroBopor yriepona B 6uochepe», «kKpyroBopor azora B mpupoie».

OGopynoBanue: Monenb-anmmauKanus «Tunuunaeie  OWOIEHO3BD», Tepbapuii  «PacTurenbHbIC
cooOmiecTBay, Koyutekuun «buorenos3y, «Bpeaurenn BaXHEHIINX CEIbCKOXO3HCTBEHHBIX KYJIbTYDPY,
repOapuu U KOJJICKIIUU PACTEHUHN U KUBOTHBIX, PUHAJIEKAIIME K Pa3HBIM SKOJIOTHYECKUM TPYIIIaM
onnoro Buaa, Kpacnas kaura Poccuiickoit @eneparinn, n300pakeHus: OXpaHsSEMbIX BUIOB PACTCHHHN 1
KUBOTHBIX.



IUDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMEI 110 BUOJIOTMIM HA BA3OBOM
YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBiuBarTCs TpeOOBaHUS K pPe3yJIbTaTaM OCBOCHHUS O0YYarOIIUMHUCS
POrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBLIE PE3YJIbTATHBI

B cTpykType NMYHOCTHBIX pEe3yJbTaTOB OCBOEHUS INpeaMmeTa «bHOOorus» BbIACIEHBI CIEAYIOIINE
COCTABJISIIOLIME: OCO3HAHUE OOYYAOIIMMUCS POCCUMCKOMN IpakIaHCKON MJIEHTUYHOCTH — FOTOBHOCTHU
K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONIPEIEICHUI0, HaJU4YM€ MOTHUBALIMM K OOYUYEHUIO
Ouosoruy, 1ejleHanpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKIIEHUIH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULIUNA Pa3BUTHUSL OMOIOTHMYECKOro 3HaHUs, TOTOBHOCTh M CIIOCOOHOCTh
00y4aroIuXxcsi PyKOBOACTBOBAaTbCS B CBOEM JAEATEIBLHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
OPUCYIIUMH CHCTEME OHOJIOTHYECKOTr0 OO0pa3oBaHMs, HAJIMYUE HKOJOTMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIC MJIaHbI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUA Npeamera «buosorus» nocTUTraroTcsl B €AMHCTBE Y4eOHOUH U
BOCIIUTATEIbHOW  JIEATENIbHOCTH B COOTBETCTBUHM €  TPAJWLUOHHBIMU  POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMM, IPUHATHIMH B
oOmiecTBe MpaBWJIaMH M HOPMaMu TMOBEACHHS U CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHUSA M CaMOpAa3BUTHUA, pA3BUTUS BHYTPEHHEH IMO3ULMM JIMYHOCTH, NATPUOTHU3MA,
YBOXEHMUSI K 3aKOHY M IIPaBOINOPSAIKY, YEJIOBEKY TpyJa M CTaplieMy IIOKOJEHHUIO, B3aUMHOIO
YBa)KEHUsI, OEPEHKHOr0 OTHOLICHHS K KYJbTYpPHOMY HAclE€IUI0 M TPAAULMSIM MHOTIOHAI[MOHAJIbHOIO
Hapoa Poccuiickoil denepanuu, Npupoie U OKpYyKarollen cpeae.

JImdHOCTHBIE pe3ynbTaThl OCBOEHHUs YyueOHOro mpeamera «buonorus» JTOMKHBI OTPaXKaTh
FOTOBHOCTh U CIIOCOOHOCTH OOYy4YarolIUXCsl PYKOBOJICTBOBATbCA C(HOPMUPOBAHHONM BHYTPEHHEH
MO3UIMEN JTMYHOCTH, CHCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIIECTBa, PacIIMpPEHHE >KU3HEHHOTO
ONbITAa U ONBITA JEATEIBHOCTH B IPOLECCE PEaIN3allii OCHOBHBIX HAlpaBICHUN BOCIMUTATEIbHOU
JESTEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHUA:

c(OpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMU 00YYarOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO YJI€Ha
poccuiickoro o0IecTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUU YyUEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OTpeNeNATh COOCTBEHHYIO O3HMLIUIO MO0 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU
U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO B3aHMMOJECHCTBHS 0 ei
C pa3HbIMU YOEXKIEHUSAMHU, KyJIbTYPHBIMH LIEHHOCTSIMHA U COLIMATIbHBIM IMOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOT'O BBIMOJHEHHSI Y4EOHBIX, I03HABATEIbHBIX U
UCCIIEIOBATEIbCKUX 3a/1a4, YBAXXHUTEIHHOTO OTHOLICHHS K MHEHHIO OINIOHEHTOB MpHU OOCYKICHUU
CIIOPHBIX BOIPOCOB OMOJOTUYECKOIO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM N1€ATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
Hapoxdy, YyBCTBa OTBETCTBEHHOCTH nepea PoarHoi, ropaocTu 3a cBoil Kpaid, cBoro PosiMHy, CBOM SI3bIK
U KyJbTYpY, IPOILIOE U HACTOALEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAMIO U MAMSITHHUKAM MPHUPOJBI, JOCTHKEHUSIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUNWCKHX YYEHBIX B CTAHOBJIEHHE U pa3BUTHE OHOJIOTHUH,
MOHUMAaHUS 3HaYeHHs] OMOJIOTUU B NMO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HH YEJIOBEKa U COBPEMEHHOIO
00111eCTBA;



uelHas yoexIEHHOCTh, TOTOBHOCTh K CIYyXEHHI0 M 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS, OPHEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pPOJIUTENSM, CO3JAHMIO CEMbU Ha OCHOBE OCO3HAaHHOIO
MIPUHATUSA LEHHOCTEH CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIMAMU HaApooB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYAsk SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
CHopTa, Tpya, 0ONIECTBEHHBIX OTHOIIICHHIA;

MIOHUMaHUE SMOIMOHAJIBHOI'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIATh KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BoOCIMTAHUS, (POPMHPOBAHHMSA KYJbTYPbI 310POBbSI H 3MOLHOHAJIBLHOIO
0J1aronosIy4ms:

NOHMMAaHWE U pealu3anus 370pOoBOro M 0Oe3omacHOro obpasza Ku3HU (370pOBOE IUTAHUE,
coONIOZICHNE TUTMEHMYECKUX IPaBWJI U HOPM, cOaJaHCUPOBAHHBIA pEXUM 3aHATUH U OTAbIXA,
perynsipaas (pu3uyecKas aKTUBHOCTB), O€pPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOUICHHUS K
coOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 3[I0POBBIO;

MOHMMAaHHUE IIEHHOCTH MpaBWJ WHAWBHIYAIbHOTO U KOJJIEKTUBHOTO O€30MacHOTrO TMOBEICHUS B
CUTYaLUAX, YTPOXKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE IMOCIIEACTBUI U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOToJsl, HAPKOTHKOB,
KypeHUsl);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOM JEATENIbHOCTH TEXHOJIOIMYECKOM M COLMalIbHOW HamnpaBiIeHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO JESTEIbHOCTD;

UHTEpeC K pa3IMyHbIM chepaM MpodhecCHOHAIBHON e TeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH
BbIOOp Oyrymieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH HKU3HU;

7) IKOI0OrN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11€71€CO00pa3HOe OTHOILICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJjie, OCHOBE e
CYILIECTBOBAHMUS;

MOBBILIEHHE YPOBHS SKOJIOTMYECKON KyJIbTYpbl: IPUOOpPETEHHE ONbITA MIIAHUPOBAHUS MOCTYNKOB U
OLICHKH MX BO3MOJKHBIX IIOCIEACTBUN JUIsl OKPYIKAIOLIEH CPEMbI;

0CO3HaHME TTT00ATBHOTO XapaKTepa SKOJIOTHYECKHX MPoOIeM U IMyTel UX pelIeHus;

CIIOCOOHOCTh HCMOJB30BaTh MPUOOpPETaeMble MPU H3yUYEHUU OWOJIOTMHM 3HAHUS W YMEHHUS MpH
pelieHnn MpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIL30BaHUEM (COOIIIO/IEHNE MPaBHII
MOBEJICHUSI B NPUPOJE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCUCTEMAX, OXpaHy BHUOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JECUCTBUWA, NPUHOCAIIMX BpPEN OKPYXKAIOLIEH MPUPOAHOM Ccpele, yMEHUe
MIPOrHO3UPOBATh HEOJArONpPUSTHBIE SKOJOTUYECKHE MOCIEICTBUSA MPEANPUHUMACMBIX JEUCTBUU U
Mpe0TBpaliaTh UX;

HaJU4Khe Pa3BUTOr0 HKOJIOTHYECKOTO MBILIUICHHS, SKOJOTUYECKON KYJbTYpPBI, ONbITA JNEATEIbHOCTH
HKOJOTMYECKOM  HAMpaBIIEHHOCTH, YMEHHSI PYKOBOJCTBOBATbCS HMMH B  IIO3HABATEIbHOM,
KOMMYHHUKATUBHON M COLMAIBHON MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH
3KOJIOTUYECKOW HAIPaBJICHHOCTH;



8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JAHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UMUTATENIBbCKOW KYJIBTYpbl KaK CPEJCTBA B3aUMOJEHCTBUS MEXIY
JIOJIBMU U TTO3HAHUS MUDA;

MOHUMaHUe crienupuKU OMOJIOTUU KaK HAYKH, OCO3HAHUS €€ Poiu B (QOPMUPOBAHUH PALIMOHATILHOTO
HAYYHOT'O MBILIUICHUS, CO3/IaHUH I[EIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IHHCTBE
IPUPOJIBI, YeNIOBEKa M OOIECTBa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pPEILICHUH MPoOsieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUIS COBPEMEHHOM NMBHIM3ALMU: 00ECreYeHUsT HOBOTO
YPOBHSI Pa3BUTHS MEIUILMHBI, CO3JIaHUE TMEPCICKTHBHBIX OMOTEXHOJOTHIA, CIIOCOOHBIX pelIaTh
pecypcHbie TpoOJEeMBbI  pa3BUTH YENOBEYECTBA, IOMCKa IMyTed BBIXOAA M3 TII00AIBHBIX
9KOJIOTHYECKUX Mpo0jeM U oOecreueHus: mepexoja K yCTOWYMBOMY Pa3BUTHUIO, PALMOHAIBHOMY
MCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OWOJIOTUYECKUX 3HAHUH B IEJSAX TMOBBIMCHHUS OOIICH KYJIbTYpHI,
€CTeCTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIBHOW TI'PaMOTHOCTH
oOyuaromuxcsi, GopMuUpyeMoi Ipu U3y4eHUH OMOJIOTHH;

MOHMMAaHHE CYUIHOCTH METOJOB TO3HAHMSI, UCHOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCTIOJIB30BaTh TOJy4aeMble 3HAHHUSA Il aHaiu3a U OOBSICHEHUS SIBICHHH OKpPY)KaIOLIeT0 MHUpa |
IPOUCXOAIINX B HEM U3MEHEHUH, yMEHUE JieJaTb 00OCHOBAHHBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX
($akTOB ¥ UMEIOIIUXCS IAHHBIX C LIETBIO MOJIYYEeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHHS AJIA pelieHHus mpoOiieM B
peaTbHBIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYILECTBISATh IPOEKTHYIO H
MCCJIEI0BATENBCKYIO ACSITENbHOCTh MHIUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M €CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJTy4YEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yiabTaThl OCBOEHUS yuyeOHOro mpenmMera «bHoJorusy BKIIOYAIOT: 3HAUYKMMBIE
st OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIONMIUXCS MEXIUCIHUIUIMHAPHBIE (MEXIPEIMETHBIC)
oOlieHayYHbI€ TTOHATHS, OTPAXKAIOIIKE 1[EJIOCTHOCTh HAYYHOW KapTHHBI MUpPA U CHEUUPHUKY METO/I0B
MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUS, SIBJICHHE, MPOIIECC, CUCTEMA,
HAy4YHBIA (aKT, MPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEAOBaHNEe, HAOIIOICHNE,
U3MEpeHue, SKCIepUMEHT U JpYrHx), YHUBEpCaJbHble Yy4yeOHble JecTBUS (TIO3HABaTEJbHBIE,
KOMMYHUKATHUBHBIE,  pEryJsiTUBHBIC), oOecneuynBaromme  (GopmupoBanue  GyHKIIMOHATBLHON
IPaMOTHOCTH M COLIMATBHON KOMIETEHIIUH 00yYaIoIMXCsl, CHOCOOHOCTh 00YYaroIuXCcsl UCTIONIb30BaTh
OCBOEHHBIE MEeKIUCIUILTHHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS
B II03HABATEILHON U COMAIBHON MPAKTHUKE.

MetanpeameTHble pe3yibTaThl OCBOSHHS MPOTpaMMbl CPETHEro oO0IIero oOpa3oBaHUsl JOJKHBI
OTpaXKaTh:

OBiaeHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH /I€/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJTUPOBAThH U aKTyaJTU3UPOBATh IPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOEGHUWM 3HAHMM MPUEMBI JIOTUYECKOrO0 MBIIUICHHUs (aHaau3a, CHUHTE3a,
CpaBHEHHUsI, KiIaccuukanum, o000IIEeHNS ), PACKPBIBATh CMBICT OMOJIOTUYECKUX TOHSTUN (BBIICIATH
UX XapaKTepHbIC MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMHU MOHSATUSIMHU);

ONpeNeNsATh LEIN NEATEIbHOCTH, 3aJaBas NapameTpbl U KPUTEPUM WX JOCTUKEHUS, COOTHOCUTh
pe3yabTaThl JEATEIbHOCTH C MOCTABJICHHBIMU LESIMU;

MCTIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS TSl OObSICHEHUs (DaKTOB U SBJICHUN KUBOU MTPUPOJIBI;



CTPOUTH JIOTHUECKHE pacCyXIeHus (MHAYKTUBHBIC, [EAYKTHBHBIC, IO aHAJOTHH), BBHISBISATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BBIBOJABI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIILHBIC CPEJICTBA [Tl IPECTABICHUS CYIIECTBCHHBIX CBS3€H M OTHOLICHUMA
B HM3y4YaeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUUN PA3HOTO pPOMAA, BBIIBICHHBIX B
pa3IYHbIX HHGOPMAITMOHHBIX HCTOYHUKAX;

pa3palaTheiBaTh IUIAH pELIEHUS MPOOJIEeMbl C Y4ETOM aHaiM3a MMEIOIIUXCS MAaTepHalbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJbTATOB IIEISIM, OI[CHHBATH
PHUCKU TOCTIEACTBUIA JESATENbHOCTH;

KOOPJMHHUPOBATH U BBIMOIHATH padOTy B YCIOBUSAX PEalbHOI0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHBaTh KPEATHBHOE MBININICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEILCKIE e CTBHA:

BJIQ/IETh HABBIKAMHU Y4YEOHO-HCCIIEOBATEIbCKOM U MPOEKTHOW JEATENIbHOCTH, HaBBIKAMHU
paspemieHuss mpodJieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IIOMCKY METO/OB
pEIICHHS MTPAKTUICCKHUX 33]a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

MCIIOJIb30BaTh Pa3IMYHbIC BUbI IEATEIHHOCTH IO MOJYYSHHUIO HOBOTO 3HAHUS, €ro MHTEPIpeTaIii,
peoOpa3oBaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTyalUsiX, B TOM YHCIE HpPU CO3JaHUHM Y4YEOHBIX U
COIMATILHBIX TIPOCKTOB;

dbopMUPOBAaTh HAYYHBIA THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHON NEATEIBHOCTH M KHU3HEHHBIX
CUTYaIIUSX;

BBISBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U W aKTyaIM3UPOBATh 33Jlady, BBIIBHTATh THIIOTE3Y €&
pellleHus, HaXOAUTh apTyMEHTHI AJs JOKa3aTelbCTBA CBOMX YTBEPKICHHM, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU PELICHUS;

AHAIM3UPOBATH TOJIYYCHHBIC B XOJIE€ PEIICHUS 3a7add Pe3yJIbTaThl, KPUTHUYECKHA OIEHUBATH WX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh  IICJICHATNIPABICHHBIM TMOMCK TIEpeHOoca CpelcTB W CHOCOOOB  ACHCTBHS B
poeCCHOHATIBHYIO CpEey;

YMETh MMEPESHOCUTH 3HAHUS B TTO3HABATEIILHYIO U MPAKTHYECKYIO 00IaCTH )KU3HEACITCILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC HJCH, MpEAjaraTh OpPUTHHAIBHBIC MOAXOMAbI M PEIICHUS, CTaBUTh MPOOJIEMbI U
3aJ1a4d, JOITyCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HMCTOYHHUKAX HHGPOpMAIUU (TEKCTe y4eOHOro MOcOoOWs, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHIYECKUX CIOBAPSX M CIIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MlHTEpHETE), aHATM3UPOBATh HHPOPMAIIHIO PA3IMYHBIX BUIOB U (GOPM MPEICTABICHHS, KPUTHUECKU
OIICHHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTE;

dbopMyIIHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIe METOJIbI MPU MOUCKE U 0TOOpE OMOIOTUYECKOM
uH(pOpMaIuK, HEOOXOAUMOH JIJISl BBIIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIOJB30BAaHUS  HMH(DOPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpMYy MpeACTaBICHUS OWOJIOTHYeCKON WH(opManuu
(cxembl, TpadUKH, TUArPaMMBbl, TAOIHIIBI, PUCYHKH B IPYTOe);

UCIIOJIb30BaTh HAayUYHBIN SI3bIK B KA4eCTBE CPEJCTBa IpU paboTe ¢ OMOJOrHuecKor MH(pOpMaIuei:
NPUMEHSTh XUMHUYECKHe, (U3NYecCKHe U MaTeMaTUYeCKMe 3HAKM M CHUMBOJBL, (OPMYJIBL,



ab0peBuaTypy, HOMEHKJIATYpY, UCIIOIB30BaTh U MPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJIJHOCTH;

BJIAJ€Th HAaBbIKAMM pAaclO3HaBaHWs M 3allUThl HWH(pOpMALMU, MHMOPMALMOHHONW O€3011aCHOCTH
JMYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIIATh KOMMYHHUKALlMM BO BceX cdepax >KU3HM, aKTUBHO Yy4yacTBOBaTb B JIMAJIOre WM
JUCKYCCHM IO CYLIECTBY OOCY’KIaeMOM TeMbl (YMEHHE 33/aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJIbHO BBIIIOJHEHUS IIpeAjJaraéMoil 3ajaud, YYUTbIBaTb MHTEPECHl U COINIACOBAaHHOCTH
HO3ULMHI APYIMX YYACTHUKOB JUAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJIbHbIE CPEIACTBA OOIIEHUS, IOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
IPEANOCHIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallMd, yMeThb CMST4aThb KOH(DIUKTHI U BECTH
NIEPETOBOPBI;

BJIAJ€Th PA3JIMYHBIMM CHOCO0aMM OOIIEHUS M B3aUMOJCHCTBUSA, MOHMMAThb HaMEpPEHHs IpPyrux
Jqrofied, TpOSBIATH YBOKUTEIBHOE OTHOIIEHHME K CcOOeCelHUKY U B KOPPEKTHOH dopme
(GopMyJIPOBATh CBOU BO3PAXKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

IOHUMAaTh ¥ UCMOJb30BaTh MPEUMYIECTBA KOMAaHIHON W MHIAMBHUIYaJbHON pabOThl IpU pEIICHUH
OMoNornYeckoil MmpoOeMbl, OOOCHOBHIBATH HEOOXOAMMOCTh NPUMEHEHHs TPYIIOBBIX (HopM
B3aMMOJIEHCTBYS IPU peLIeHUH yueOHOM 3a/1auu;

BBIOMPATh TEMAaTUKY U METOAbI COBMECTHBIX ACUCTBUI C yu€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KI0r0 WIEHA KOJIJIEKTUBA;

MPUHUMATD L€ COBMECTHOM /1€ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH JEUCTBUSA IO €€
JOCTH>KEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, PacCHpeAcsATh pOJIM ¢ y4ETOM MHEHHM YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOH padoThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOTO Y4YaCTHHKAa KOMaHAbI B OOWIMI pe3yibTar o
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE IPOEKTHI, OLEHUBATh MIE€U C O3UIIMH HOBU3HbBI, OPUTUHAIBHOCTH, PAKTUYECKOM
3HAYUMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIACHHE B PA3JIMYHBIX CHUTYyalUsX, NPOSBITH
TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBePCAJbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIS BBIABICHHS NMPOOJIEM M UX PELICHHS B JKU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IEIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSIX
Y TIOCTYTKaX 10 OTHOLIEHUIO K KUBOW IIPUPOJE, CBOEMY 370POBBIO U 3J0POBbI0 OKPYKAIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISITH MO3HABATENbHYIO JEATEIbHOCTD, BBIBIATH MPOOJIEMBbI, CTaBUTh U
(dbopMyaHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALUSIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PpELIEHUS MpoOJeMbl € Y4ETOM HUMEIOUINXCS PECypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEMOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTDh 3a PELLCHUE;

OLIEHUBATb IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IUPOKOH 3PYIUIMU B pa3HbIX OOJIACTIX 3HAHUM,
MIOCTOSIHHO ITOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



J1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD, OLIECHUBATh COOTBETCTBUE
PE3yJIbTATOB LIEISAM;

BJIQ/IETh HAaBBIKAMU TI03HABATEIBHOM pedieKCcHu Kak OCO3HAHMS COBEpIIAEMBbIX JEUCTBUU H
MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA, MCIIOJIB30BaTh NMPUEMBI pedIIeKCuu s
OLIGHKU CHTYyallud, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACSTEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYTOTO YETIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouonornu Ha 6a30BOM YPOBHE BKIIOYAIOT
cnenuduyeckne A yueOHoro mpeamera «bronorusy» HaydHbIe 3HAHHS, YMEHUS H CIOCOOBI IeCTBUI
[0 OCBOCHHIO, MHTEPIIPETAlUd U IMPeoOpa30BAHUIO 3HAHUM, BUABI ACSITEIBHOCTU IO IOJYYEHUIO
HOBOT'O 3HAaHUS U MPUMEHEHUIO 3HAHWM B Pa3jMUYHBIX Y4EOHBIX CHUTyalMsiX, a TaKKe B peallbHBIX
JKU3HEHHBIX CHUTyallusiX, CBSA3aHHBIX C Owuojorueil. B mporpamme mnpenMeTHble pe3ylbTaThl
IIPEJICTaBJIEHbI 10 ToJam 00yUYeHHUsI.

[IpeameTHbie pe3ynbTaThl OCBOCHHUS yudeOHOTO mpenmera «buonorus» 6 10 kKnacce ROMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MeCTe U POJId OMOJOTHH B CHUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHUPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHMHBI MHpa U HAYYHOIO
MHUPOBO33PEHHUS, O BKJIAJI€ POCCHUICKUX M 3apyOeHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OHMOJIOTHH,
(YHKIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa JJIS peIIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE pacKpbIBaTh COAEp)KaHUE OMOJIOrMYECKMX TEPMUHOB U MOHITUMN: )KU3HB, KJIETKa, OPraHU3M,
MeTabonr3M (0OMEH BEIIECTB M TMPEBpAIllEHHE SHEPTHH), TOMEOCTa3 (caMoperyJsisinus), ypoBHEBas
OpraHM3alysl JKUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEHpPOAYKLMsSI), HACJIEICTBEHHOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHE H3J1araTh OMOJOrMYecKHe Teopuu (KIETOYHas, XpPOMOCOMHAas, MyTal[MOHHAs, LIEHTpajbHas
JloTMa MOJIeKyJisspHOW Ouosorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LEHTpax MHOrooOpa3us M MPOUCXOXKAECHUS KylbTypHbIX pactenuit H. M. BaBunosa), omnpenensars
IPaHULBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIIaJIeTh METOJaMHM HAy4YHOIO IMO3HaHMsA B OMOJOTMM: HaONIOJEHHE U OMHMCAaHUE MKHUBBIX
CUCTEM, IpPOILIECCOB U SBJICHWN, OpraHM3alys U MPOBEJACHHE OHOJIOrMYECKOro HKCIEPUMEHTA,
BBI/IBIDKEHUE THIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXY HCCIEAyEeMbIMH BEJIUYMHAMH, OObSICHEHUE
MIOJIy4YE€HHBIX PE3YyJIbTaTOB, MCIIOIb30BAaHHBIX HAYYHBIX IOHATUN, TEOPUN U 3aKOHOB, YMEHHE J€NATh
BBIBOJIbl HA OCHOBAHUU TIOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIENSTh CYLIECTBEHHbIE NPHU3HAKW BHPYCOB, KIETOK MPOKAPUOT M BYKapHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOUHBIX OPIaHHW3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U
NpeBpallleHUs] PHEPTUM B KJIETKe, (POTOCHMHTE3a, IJIACTUYECKOI0 U DHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MEH03a, OIUIONOTBOPEHUS, DPA3MHOXKEHUS, WHAMBUAYAJIbHOIO pa3BUTHSA
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHSTh MOJy4YeHHbIE 3HAHUS ISl 0OBsSCHEHUS OMOJIOTMYECKUX MPOIECCOB U SBIICHUH,
JUISL TIPUHSTHUS IPAKTUYECKUX PEIICHUH B OBCEIHEBHOM KU3HHU C LIEJIbI0 o0ecredeHns 0e30MacHOCTH
CBOETO 3JI0POBBSI M 370POBBSl OKPY)KAIOLIUX JIO/EH, COOJIOJCHNUS HOPM TI'PaMOTHOTO IOBEIEHHS B
OKPY)KaIOIIeH MPUPOJHON cpene, TMOHUMaHWE HEOOXOJAMMOCTH WCIIONB30BAHUS — JTOCTHIKCHHM
COBPEMEHHOM OHOJOrMM W OMOTEXHOJOTUH [UIsl PAllMOHAIBHOTIO MPUPOAOIONIB30BAHUS; YMEHHE
pemarh 3JIeMEHTapHble TeHeTUYECKHE 3a/1a4d Ha MOHO- M JUTMOPHIHOE CKpEIIMBAaHUE, CLECTUICHHOE
HacJIeI0BaHHUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS [T IPEACKa3aHHs



HaCJIeI0BaHMs TPU3HAKOB y OPraHNU3MOB;

YMEHHUE BBIMOJIHATH JIA0OpATOPHBIE M TPAKTUYECKHE padOTHI, COONIOAATh IpaBuia Mpu padore ¢
y4eOHBIM U JTa00PaTOPHBIM 000PYAO0BaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETHPOBATH UHPOPMALUIO OHOIOTHYECKOTO COAEPIKaHUs,
BKJIIOYAIONIYI0 IICEBAOHAYYHbIE 3HAHUS W3 pA3IMYHBIX HCTOYHUKOB (CpelcTBa MacCOBOM
uH(pOpMallii, HAy4YHO-TIONMYJIIPHbIE MaTepPHaIIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B
OMOJIOTUH, MEIULIMHE, OMOTEXHOIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIC COOOINEHHUs, 0000mIass OMOJIOTHYECKYIO
UH(POPMALINIO U3 HECKOIBKUX NCTOYHUKOB, IPAMOTHO MUCIOJIb30BATh MOHATHWHBIN anmapar OHOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydyeOHoro mnpeamera «buonorus» 6 11 Knacce ITONKHBI
OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHWI O MECTE U POJM OMOJOTMM B CHCTEME HAyYHOT'O 3HAHHS €CTECTBEHHBIX
HayK, B ()OPMUPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHpa W HAy4YHOTO
MHUPOBO33PEHHUS, O BKJIAJIE POCCHICKUX M 3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH,
(bYHKIIMOHATIBLHOU TPaMOTHOCTH Ye€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE pACKpHIBaTh COJEP)KAHHE OHOJOTMYECKHX TEPMHHOB W TOHATUH: BHI, IOMYJISINSA,
reHo(OoHI, IBOJIIONHS, ABWKYIIHE CHIIBI ((PaKTOPBI) IBOJIONWHU, MPUCIOCOOIEHHOCTh OPTaHW3MOB,
BUJI000pa3oBaHue, SKOJIOTHYECKHe (aKTOpbl, IKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTHI, PEIyLEeHTHI,
[eNU MUTaHUs, YKOJIOTHYecKas mupamMuaa, OruoreoneHos, ouocdepa;

yYMEHHE H3Jarath OMOJOTHMYECKHe Teopuu (dBosonnonHas Teopus Y. [lapBuHa, cHHTETHYECKas
TEOpHs IBOJIIOLINHN), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabliieBoro cxoacrsa K. M. bapa, uepenoBanus
[JIaBHBIX HampaBieHuil u myTted sBomounu A. H. Ceseproa, ydenuss o Ouocdepe B. U.
Bepnazckoro), onpenensTh TpaHUIIBl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAMH HAYYHOTO IO3HAaHHMSA B OMOJOTHH: HAONIOJEHHE W ONHMCAHUE KHBBIX
CHCTEM, TIPOIIECCOB W SBIICHWIA, OpPTraHW3allMsl W TPOBEJICHHE OMOJIOTMYECKOTO JKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIy HCCIelyeMbIMH BEITMYMHAMH, OOBSICHEHUE
MOJTyYEeHHBIX PE3yNIbTaTOB, HCIOIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JIENaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEIATh CYIIECTBEHHBIE NPU3HAKH CTPOCHHS OHOJOTHYECKMX OOBEKTOB: BHJIOB,
HOMYJIAUHI, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT'€OI[EHO30B U YKOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIEICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BMJI000pa3oBaHu,
NPUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBHS JKOJIOTHYECKHX (DaKTOPOB HAa OpPraHW3MBI, TEepeHoca
BEIIECTB W TMOTOKAa JHEPTHMH B DKOCHUCTEMaX, aHTPOIOTCHHBIX W3MEHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB M OMOr€OXMMHYECKHX IIUKIOB B Onocdepe;

YMEHHUE MPHUMEHATh MOJYYeHHbIE 3HAHMS JJIs OOBSICHEHUs OMOJOTMUYECKUX INPOLIECCOB U SIBICHUM,
JUTSL TIPUHSITUS PAKTHYECKUX PEIICHUH B TTOBCEIHEBHOM )KHU3HHU C IEJhI0 00ecTiedeHns 0€30TacHOCTH
CBOETO 3JIOPOBBSI M 3I0POBBSI OKPY)KAIOIINX JFOJEH, COOJIOJCHUS HOPM TPAaMOTHOTO IOBEIEHHS B
OKpY’Kalolled NPUPOAHON cpeae, TMOHMMaHUE HEOOXOJUMOCTH HCHOJIb30BAHUS JIOCTHIKEHUH
COBPEMEHHOM OMOJIOrUH IS palliOHAIIEHOTO IPUPOAONOIB30BAHHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKUE 3a/laud, COCTABIATH CXEMBbl IepeHOca BEIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHUE BBIMOJHATH JIA0OpAaTOPHBIC M TMPAKTUYECKHE pabdOThI, COONIOAATh MpaBuia MpH padore ¢
y4eOHBIM U JTa00paTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OLICHWBATh U MHTEPIPETHPOBATH MHPOPMALIHIO OHOIOTUYECKOTO COACp KaHus,
BKJIIOYAIOIYI0O TICEBJOHAY4YHbIEe 3HAHMUS W3 Pa3IWYHBIX HMCTOYHHUKOB (CpEICTBA MAacCOBOM
uH(pOpMalliK, HAyYHO-TIOMYJSIPHBIE MaTepuaibl), paccMaTpUBaTh TJ0OANbHBIE HSKOJIOTHMYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO037aBaTh COOCTBEHHBIE NMHCHMEHHBIC W YCTHBIE COOOLIEHHs, 0000Ias OMOJIOTHYECKYIO
MH(OPMALIMIO U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHME

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMmbl Bcero Konrpoapnbie  Ipaxkruieckue o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
buonorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
JKuBble CUCTEMBI U MX OpraHu3aIus 1 bubmorexa [JOK
https://m.edso0.ru/7f41c292
XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 bubmotexa [JOK
https://m.edso0.ru/7f41c292
)KI/ISHGIIGSITGJIBHOCTI) KJICTKHU 6 BI/I6HI/IOTCK8. L[OK
https://m.edso0.ru/7f41c292
PazMHOXkeHUE 1 THANBUAYAITBHOE PA3BUTHE 5 1 bubnuoreka [{OK
OpraHU3MOB https://m.edso0.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bubmmoreka IIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41¢c292
PesepBHOE Bpems 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME
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TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBo yacoB
Ne HanmenoBaHue pa3jie/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
Kontpoabubie IIpakTuuyeckue
n/n . MmporpaMmmel Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
bu6nmoreka IIOK
1 BOIIONHONHAA HOTOTHA o ! 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PA3BUTHUE KU3HU 9 1 05 bubanorexa [JOK
Ha 3emiie https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Opranu3MEL  OKpyRaIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOJIOTHUYECKHE 9 1 bubnunoreka LIOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Pesepeiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOTPAMME
HNOYPOYHOE INTAHUPOBAHUE
10 KITIACC
KouunyecTBO 4acoB
Ne Tema ypoka Kontpo IpakTn Jara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero JIbHbIE YeCcKHue H3YyYCHUSA 06pa30BaTeﬂbHLIe
padoThbI padoTbI pecypchl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 06.09 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
5 Meto1bl TO3HAHUA )KUBOM TPUPOJIBI. 1 1 05 13.09 bubmuoreka [IOK
[IpaxTuueckas padora Ne 1 https://m.eds00.ru/863e6122
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«Hcnonb30BaHue pa3InIHbIX METOIOB MPH
U3yUYCHUU OMOJIOTHUECKHX OOBEKTOBY
Bxoouoii koumponw

3 buosiornyeckue cucremsl, MPOLECCH U UX 20.09 bubnunoreka LIOK
M3y4YEeHUE https://m.eds00.ru/863e6564
4 XUMHYCCKUM COCTaB KIICTKH. Boja u 9709 bubnunoreka LIOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bubmuoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 04.10 https://m.edsoo.ru/863e6h72
DepMeHTHI — OHOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas pabora Ne 1
6 «3yueHue KaTaIuTUYECKON aKTUBHOCTH 0.5 11.10 bubmorexa LIOK
https://m.eds00.ru/863e6b72
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
KaTaJiasbl)»
bubmmoteka IIOK
! YrueBozeL. Jiamme 18.10 https://m.eds00.ru/863e6870
bubmmoteka IIOK
8 Hyxneunossle kucnorsl. AT® 25.10 https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl M3y4EeHUS KIETKH. 08.11 bubmmnoreka [HOK
Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocTtHas )KuBasg CUCTEMA 15.11
CrpoeHne 3yKapruOTHUECKOM KIIETKH.
JlaGopatopHas pabota Ne 2 «M3yuenue bu6muoreka [JOK
11 CTPOEHUS KJIETOK PAaCTEHUH, )KUBOTHBIX, 0.5 2211 https://m.eds00.ru/863e6ff0
rpubOB U OaKkTepuil MO MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MHUKpOIIpENapaTax U UX ONMHCAHUE
bubnunorexa LIOK
12 OOMeH BelIEeCTB MM META00IN3M 29.11 https://m.edsoo.ru/863766¢
13 doTtocuHTE3. XEMOCUHTE3 06.12 bromorexa LIOK

https://m.edso00.ru/863e7c98
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DHepreTUYecKuii 0OMeH

but6mmoreka [IOK

14 KoHntposnbnas padota 3a 1 nmoixyroaue 13.12 https://m.edso0.ru/863e7aae
JKu3HeHHBIN IHUKII KICTKHU. JleJIleHne KIeTKH.
Muto3. JlabopatopHas padora Ne 3
15 «HaOmronenre MUTO3a B KJIETKaX KOHUYUKA 0.5 20.12 buGnuorexa [IOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpEnaparax»
16 buocunTtes 6enka. Peakuus MaTpuyHOTO 97 12 bubmmoreka [JOK
CUHTE3a https://m.edso0o.ru/863e796e
bubnunoreka LIOK
17 Tpancisnus — OnocuHTE3 OelIKa 10.01 https://m.edsoo.ru/863e796e
bubnunoreka LIOK
18 Hexknerounsie (hopMbl 3KU3HH — BUPYCHI 17.01 https://m.edsoo.ru/863e7540
bubnunoreka LIOK
19 DopMBI pa3MHOXKEHHS OPTaHU3MOB 24.01 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmuoreka [IOK
20 Meitos 31.01 https://m.edsoo.ru/863e7f4a
OOGpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnogotBopenue. JlabopaTopHas pabota Ne 05 07.02 bubmuoreka [IOK
4 «M3y4yeHue cTpoeHus NOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpEnapaTax»
but6mmorexa [IOK
22 WHauBuayansHOE pa3BUTHE OPraHU3MOB 14.02 https://m.edsoo.ru/863¢8436
93 I'eneTrka — Hayka O HAaCJIEACTBEHHOCTH U 91.02 but6mmorexa [IOK
U3MEHYMBOCTHU https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TTPU3HAKOB. 98.02 bubmmnoreka [JOK
MoHoruOpuaHOE CKpEITMBaHKE https://m.edso0.ru/863e8878
o5 Jurubpuanoe cKpeuBanyue. 3aKoH 06.03 bubmuotexa [JOK

HC3aBUCUMOTI'O HACJICAOBAaHUA [TPU3HAKOB

https://m.edso0.ru/863e89a4
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CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB.
JlaGopaTtopHas pabora Ne 5 «M3yuenue

bu6nmoreka [IOK

26 pe3yIbTaTOB MOHOTHOPHIHOTO U 1 0.5 13.03 https://m.edsoo.ru/863e8660
TUTHOPHUIHOTO CKPEIUBAHUS Y JPO30(DUITBI
Ha TOTOBBIX MUKPOTIpEIapaTax»

I'eneruka nona. HacinegoBanue npu3HaKkoB, bubmuorexa [IOK

27 1 20.03
CLICIJICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
W3menunBocth. Henacnenctsennas
n3MeHYUBOCTh. JIabopaTopHas pabora Ne 6.

28 Nzydenne monudukamoHHOM 1 0.5 03.04 buGnuorexa [IOK

https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHHE BaPHALIMOHHOTO
psAlla ¥ BapualMOHHOW KpUBOW»
HacnenctBeHHas ”3MEHYHBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 1 05 10.04 bubmmoreka [JOK
MyTalui y 1po30(UIbl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIpenaparax»

bubmmoteka IIOK

30 Pereriica enonexa L 17.04 https://m.edsoo.ru/863e8d78
PesepBHrIit ypok. O000IIeHHE 110 TEME

31 «HacnencTBeHHOCTh U U3MEHUYNBOCTH 1 24.04
OpPTaHU3MOBY

32 Cenexkuus Kak HayKa ¥ IIPOLIECC 1 08.05 bubnuotexa [JOK
IIpomedicymounsiit KOHMPOIL https://m.eds00.ru/863e9214

33 MeToapl ¥ JOCTHXKEHUSI CENIEKITNN PACTCHUM 1 15.05 bubnunorexa LIOK
Y KUBOTHBIX https://m.eds00.ru/863e9214

bubnunorexa LIOK

34 buorexHonorus kak orpacip MpOU3BOJICTBA 1 22.05 https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 3 4

I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHME
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11 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jlara
Ne nugposeie
Tema ypoka KonTtpousn I[pakTuyec  H3y4YeHH
n/n Bcero o0pa3oBaTejbHbIE
ble padoThbI KHe s
pecypchl
padoThbI
N bubnuorexa [{OK
1 2 1 06.09
BOTHOTIA 1 METO/IM €€ HIYHEHIA https://m.edso00.ru/863ea20e
Wcropus pa3BuTus npeacTaBieHuit Bu6mmoteka [JOK
2 1 07.09
00 3BOTIOIINHU https://m.edso0.ru/863e9570
bubnunoreka LIOK
M 1 13.
3 HKPOIBOOIHA 3.09 https://m.edsoo.ru/863e9cle
. Bxoonaa konmponvnasa paboma . . 14.08 Bu6miorexa I[OK
(mecm) ' https://m.edso00.ru/863e9cle
ITomyAnus Kak dJ1eMeHTapHas bubmmnoreka HOK
5 1 20.09
€IUHMIIA BUIA U DBOJIIOLINH. https://m.edsoo.ru/863e99c6
Jlaboparopnast pa6ota Ne 1
6 «C aBIz{:HIE: BﬂI/I pOB nTo 1 1 21.09 bubmmorexa [JOK
P A ' https://m.eds00.ru/863e99c6
MOP(}OIOTHIECKOMY KPUTEPHIOH
JIBuoKkytie cuisl (31eMeHTapHbIE bubnuoreka [{OK
7 1 27.09
(bakTOpbI) IBOJIIOLMU https://m.edsoo.ru/863e9dad
8 EcrecTBenHsblit 0TOOp U €ero 1 28.09 bubmuoreka [JOK
3HAYCHHUE. ' https://m.eds00.ru/863e9ed0
9 ®DopMBI €CTECTBEHHOTO 0TOOpa 1 04.10
PesynbTaThl 3BOMIONWN:
10 MIPUCIIOCOOICHHOCTh OPTaHU3MOB 1 1 05.10 bubmorexa HOK
P P ' https://m.eds00.ru/863e9fde
BHUJ1000pa30OBaHME.
1 JlaboparopHuas pabota Ne 2 1 1 11.10 bu6muoreka [IOK
«Omnrcanne TpUCcIocoOICHHOCTH ' https://m.edso0.ru/863e9fde
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opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

Hanpasnenus u mytu

bu6nunorexa LIOK

12 12.10
MaKpO3BOJIIOLIMHI https://m.edsoo.ru/863e9cle

13 HeoGparumocTs 3Bomonun 18.10

14 Hcropus xxu3Hu Ha 3emiie u 19.10 bubmmoreka [JOK
METO/IbI €€ U3YUYCHUS ' https://m.edsoo.ru/863ea5a6
['unore3bl NpOUCXOXKAEHUS KU3HU bu6mmoteka [JOK

15 25.10
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3emiie 1o 3pam bubnnorexa [JOK

16 26.10
U IIepHoJIaM https://m.edsoo.ru/863ea6be

17 OCHOBHBIE 3Tarbl YBOJIIOLUN 08.11 bubmmoreka [JOK
pPacTUTEIILHOTO MUPA. ' https://m.edsoo.ru/863ea8bc
OCHOBHBIE 3TaIbI YBOTIOINH bu6mmoreka IIOK

18 09.11
JKUBOTHOTO MUpa. https://m.edsoo.ru/863ea8hc
[IpakTuueckas padora Ne 1

19 «3y4yeHne uCKomaeMbIX OCTaTKOB 15.11 bubnnorexa [JOK
pacTEeHN U KUBOTHBIX B ' https://m.edsoo.ru/863ea8bc
KOJITCKITHSIX)

20 CoBpeMeHHas cuctema 16.11 bubnnorexa [JOK
OPraHUYeCcKOro Mupa ' https://m.edso0.ru/863ea48e
DBOJTIOLIMS YEJIOBEKA but6mmorekxa [IOK

21 22.11
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2c

29 JBmwxymue cuiibl (pakTops) 9311 bubmmoreka [JOK
AHTPOIIOreHE3a ' https://m.eds00.ru/863ead44

23 OCHOBHBIE CTaJIUU IBOIIOIHUU 29.11
YeloBeKa

24 Yenoseueckue pacel U NPUPOIHbBIE 30.11 bubmuoreka [IOK

ajgarTanuy 4€JI0BCKa

https://m.edsoo0.ru/863eaea?
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UYenoBek KaKk YHUKAIbHBIN BU/T

25 9 06.12
YKUBOU MPUPOIBI
PesepBublit ypok. O6001eHne mo
26 TeMe «Bo3HUKHOBEHME U pa3BUTHE 07.12
JKU3HU Ha 3eMJie»
bubnunoreka LIOK
21 JKoIOrus KaK Hayka 13.12 https://m.edsoo.ru/863eafec
Cpenpl 00uTaHUs KUBBIX bubnnorexa [JOK
28 14.12
OpraHU3MOB. https://m.edsoo.ru/863eafec
JlaboparopHuas pabota Ne 3.
29 «MOp(bOi‘IOFI/I‘IGCKH@ 0COOEHHOCTH 20.12
paCTeHHIA U3 Pa3HBIX MECT
0oOUTaAHUS.
Koumponvnan paboma 3a 1 bubnnorexa [JOK
30 21.12
nosyzooue https://m.edsoo.ru/863eafec
31 JlericTBrE SKOJIOTMYECKHUX 27 12
(bakTOpOB HA OPTaHU3MBI.
28.12 bubnmorexa LIOK
2 A .
3 OuoriIeckHe GakTops! 1 moayr https://m.edsoo.ru/863eb10e
JlaGopatopHas pabota Ne 4.
33 «BnusiHUe cBeTa Ha POCT U 10.01 bubmmorexa [JOK
p ' https://m.edso0.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIEyCa)
bubnunorexa LIOK
34 b 11.01
MOTHHECKHE (aKTOpE! https://m.edsoo.ru/863eb10e
35 Bnusinne yenoBeka Ha KUBYIO 17.01 bubnuotexa [JOK
IPUPO.LY ' https://m.edso0.ru/863eb348
36 DKOJIOTMYECKUE XAPAKTEPUCTUKHU 18.01
MOITYJISILIUH.
37 [omynauus xak popma 24,01 bubmuotexa [JOK

CYyIIIECTBOBaHMUS BUJA U KaK 0co0ast

https://m.edso0.ru/863eb348
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T'CHETHUYCCKaA CUCTEMA

[Tomymsiust — CTPyKTypHasi €IMHULIA

bu6nmoreka [IOK

25.01
38 BUA 50 https://m.eds00.ru/863eb348
[IpakTrueckas padota Ne 2
39 «ITomCUET MIOTHOCTH TOIYJISIAI 31.01
pa3HbIX BUJOB PACTCHHID
BunoobOpa3oBanue — mporecc
40 B03I1[{I/IKHPOB6HI/I>1 HOBBIX ];I;I/IHOB Ha 01.02 bubmmorexa [JOK
a ' https://m.eds00.ru/863eb348
3emie
41 Ponp nonynsiuuii ¥ BUJIOB B AKU3HU 07.02 bubnunoreka LIOK
o01IecTBa ' https://m.eds00.ru/863eb46a
4 Coo0rmiecTBa OpraHu3MOB — 08.02 bubmmoreka [JOK
OMOLIEHO3 ' https://m.eds00.ru/863eb46a
43 DKOJIOrMYECKUE CUCTEMBI 14.02 bubnuorexa [JOK
(OuoreoreHO3bI) ' https://m.eds00.ru/863eb46a
m DKOJIOTUYECKUE CUCTEMBI 15.02 bubmmnoreka HOK
(9KOCHCTEMBI) ' https://m.eds00.ru/863eb46a
OCHOBHBEIC ITOKa3aTEIIN bubnmorexa LIOK
45 21.02
DKOCHCTEMBI. https://m.edso0.ru/863eb5fa
bu6nmorexa LIOK
46 OKOJIOTUYECKUE MUPAMUJIBI. 22.02 https://m.edsoo.ru/863eb5a
. bubnuotexa [JOK
47 CBOHCTBA JKOCHCTEM. 28.02 https://m.eds00.ru/863eb5fa
but6mmorekxa [IOK
48 buoTtnueckue cBsi3u B Ipupo/e. 29.02 https://m.edsoo.ru/863eb5fa
but6mmorekxa [IOK
49 Ilenu nuranus. CeTu muTaHUS. 06.03 https://m.edsoo.ru/863eh5fa
but6mmoreka [IOK
K . 7.
>0 PYTOBOPOT BEIECTE B PHPOAE 07.03 https://m.edsoo.ru/863eb5fa
ol [IepBuuHbIE 1 BTOPUYHBIE 13.03 bubnmoreka [JOK
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CYKIIECCHH.

https://m.edsoo.ru/863eb5fa

[IprynHBl yCTOMYMBOCTH

52 14.03
OHOreOIEeH030B
bubnunorexa LIOK
IT 20.
53 PHPOAIHIBIE SKOCHETEMH 0.03 https://m.edsoo.ru/863eb5fa
bubnunoreka LIOK
54 AHTPOTIOTEHHBIE YKOCUCTEMBI 21.03 https://m.edsoo.ru/863eb5fa
55 Pemenue 3a1a4 mo sxosiorun 03.04
56 buocdepa — rimobanpHas 04.04 bubanorexa [JOK
sKOCHCTEMA 3eMJITH ' https://m.edso0.ru/863ebb5e
57 ’KuBoe, He:)KUBOE, KOCTHOE 10.04
BelecTBoa Ouocdepsl.
58 IIponcxoxaeHne )KUBOro BEIIECTBA 11.04
B Omocgepe
59 OYHKIINH )KUBOTO BEIIECTBA B 17.04
ounochepe
60 3aKOHOMEPHOCTH CYIIECTBOBAHUS 18.04 bubmuoreka [IOK
ouocdeps ' https://m.edso0.ru/863ebd16
DOU3NKO-XUMHYECKas DBOJFOIHS B bubmmoteka IIOK
61 24.04
pa3Butuu 6mocheps https://m.edsoo.ru/863eac2c
62 buonoruyeckas 3BoIOIMS B 25 04 but6mmorekxa [IOK
pa3Butuu 6mocheps ' https://m.edsoo.ru/863ead44
63 [TonroroBKa K KOHTPOJIBHOU paboTe 02.05
64 Ilpomesricymounan KonmpoavHan 08.05
paboma (mecm)
65 MexaHu3MBbl yCTOWYNBOCTH 15.05
o6uocdepsr
66 YenoseuecTBO B Onochepe 3emiu. 16.05 bubmmoreka [JOK

Hoocdepa.

https://m.edsoo.ru/863ebale
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CocylecTBOBaHHE TPUPOJIBI U bubmuoreka [IOK
67 1 22.05
YyeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IeHIE
68 TeMbl «Coo00I11IeCTBA U 1 23.05
9KOJIOTHYECKHUE CUCTEMbBD)
OBULIEE KOJIMYECTBO YACOB I10 68 25

I[TPOTPAMME



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













YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






