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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOAXO0J0B K (opMHpOBaHUIO cojepxkaHus ydyeOHoro mnpeamera «buomorus» cocraBuiu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHUs U TPeOOBAHWMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBl CPEIHEIrO
obmiero oobpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e€ 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorinacHo Ha3BaHHBIM TOJOKEHUSM, OIIPEIEIIEHBI OCHOBHBIE (DYHKIIUH IPOTPAMMBI 11O
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no Ouonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil cTpareruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMXCS CcpeacTBaMu ydeOHoro mnpeamera «buomorusy,
onpezenseT o00s3aTeIbHOE MPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, paclpeaeicHue Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B nporpamme 1o OuoOMOrMHM TaKkKe YUHUTHIBAIOTCS TpeOOBaHMUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHbIM U IpPEIMETHBIM pe3ysibTaTaM o00y4yeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JIEATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYarOIIUXCS 110
OCBOCHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIn30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JIMYHOCTH, SKOJOTMYECKOIO  MBILIUICHHUS,
IPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoHoii cpene. [loaTomy HapsAy ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHMM HBBIX CHCTEM pPa3HOIO paHra M CYIIHOCTM OCHOBHBIX IPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B IOBCEJHEBHON JKM3HM JUIsl pEIIeHHs NPHUKIAJHBIX 337ad, B TOM YHCIE: MNPOPUIAKTHKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TeHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS PKOJOTMUYECKH L€IeCO00pa3HOro MOBEACHUS B OKpYKalollel NMPUPOIHON cpese,
aHaJIN3a BIMSHUS XO3AMCTBEHHOM [EATENbHOCTH YEJOBEKAa HA COCTOSHUE NPUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoOAUKTOBAHO HEOOXOIUMOCTBIO 00ECIeUeHHs YCIOBUM ISl peleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeAroiaraer
dopmupoBaHHe y O0yYaromUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacupsieT 1 00001aeT 3HaHU O )KUBOM MpUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alil U OHBOJIIOLMU, CO3AAaET YCIOBHS [UIsl: TO3HAHUS 3aKOHOB JKHMBOM MPUPOJBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HHU, DKOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOM MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHusl, cColManu3anuu odyqaronuxcs. M3yuenue



Ouoyorun 0oecrneynBaeT ycaoBus s OPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYpBl, CIOCOOCTBYET HMHTETPAIUH
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpPEAHA3HAYEHUH Y4eOHOTo mpeameTa
«buonorus» cocTaBMIIM OCHOBY ISl OIIPECIICHUS TOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT160p conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBAHUS OOIIEH KYIbTYpPbI, ONpEIesonne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEp’KaHusl, KOTOphIe CIy>KaT OCHOBOM ans  (opmupoBaHus
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00Opa30BaHMsL.

CTpyKTypupoBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe IO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHMNA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM MPUPOJIbI, O €€ YPOBHEBON OPraHU3alMU 1 SBOJIIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYpe
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOTro Mo3HaHus», «Knerka kak Ounosornueckas cucrema», «OpraHusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU NPUPOABD», « IKOCUCTEMBI U NIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp u3ydenuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHE
Oo0y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliid >KMBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeHCTBUI B
OTHOILIEHUH O0BEKTOB >KUBOI MPUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOIMUX 3a1au:

OCBOCHME 00YJaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWiaX, CIYXKallMX OCHOBOM i (hOpMUpPOBaHMS
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJAaX Hay4yHOTo IO3HaHUS,
CTPOEHUH, MHOTO0OOpa3sMM U OCOOEHHOCTSIX HBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3alui,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

¢dopmupoBaHre y 00yYaromUXcs I03HABATEIbHBIX, MHTEIJIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMHM HAayYHBIX B3IJISJIOB,
ueH U MOoIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHUBAThH SIBICHHS OKPYXAIOIEro MUpA KUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHre y OOyYaroIIMXCS YMEHMHM WLIIOCTPUPOBATh 3HAYCHHE OMOJIOIHMYECKHUX
3HAHUW B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOIEHHUS] STHUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUH JUIsl TMOBBILICHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYPBI, U151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
NOCJIECICTBHI CBOEH JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAaIoLIeH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHHE U COONIOICHHE Mep MPOUITaKTHKH 3200JIeBaHUN.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM YUEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEHHO-HAYYHBIC ITPEIMETHD.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YpOBHE CpEIHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueir, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OIMCAHUE, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBD.

JlabopaTopHble 1 IpakTHYeCKue padoThI:

[Tpaktueckast padora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owojoruu. OTIUYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHHU3ALMU KUBOU
MPUPOBI.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bona 1 MuHepasibHbIE BEILIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BEHIECTB B KieTKe. [loamep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karaimuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnemuduuHocth. Kodepmentsl. Butamunbl. Otmianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTaJln3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U Je30KCupr003a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJNMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIMUN
YTJIEBOJIOB.

Jlumuaer:  Tpurnmunepuabl, dochomunuabl, crepounnsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHUKOB SHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbpl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m dynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonorus — Hayka o kierke. Kierounass Teopuss — mpuMmep B3auMOICHCTBUS HAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUECHHUSI KIIETKH.

Knerka kak nenoctHas >xuBasi cucrema. OO1ie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuii anmapar, CHCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: JyKapuoTHYeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKapUOTUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (YHKIUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, IIacTuibl. IIporcxoxieHne MUTOXOHAPUH U miacTua. Bust
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUUKH, KTI'YyTHUKU. DYHKINN OPraHOUAO0B KIETKU. BkitoueHus!.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[wnarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHre XuMUYECKUX HJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmunel u cxembl: «[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue MKUBOTHOM KieTkn», «CTpOEHHE pPACTUTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKN», «Y TIeBOAbY, «JIMnuabn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

Jlaboparopuas pabora Ne 2. «M3yueHue CTpOCHHs KJIETOK PACTCHHM, >XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meH BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMMIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Npolecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTab0In3Ma.

Tumnbel oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®orocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢orocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHWE XEMOCHHTE3a I KU3HM Ha
3emuie.

OHepretuyeckuii o0OMeH B  KieTke. PaciiensieHue  BEIIECTB, BbIIACIECHUE U
aKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTarbl YHEpreTuueckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE JbIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanne. IPHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. l'enHernueckas wunpopmamus u JHK. Peanmmzanums
reHeTu4ecKoi mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHbli cuHte3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Hexknerounsie popmbl )ku3HU — BUpYCHI. MicTopus oTkpbiTus BupycoB (. V. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nmmyHnonedunura yenoseka (BHUY) —
Bo30ymutens CIIM/la. OOpaTHas TpaHCKpumIus, peBepraza W HHTerpasa. l[Ipodumakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHH.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tunbel  muTaHus», «MeTtabomm3m»,  «MHUTOXOHIPUSY,
«OHepreTuueckuii oomMen», «Xnopormnacr», «Potocunte3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«baktepnoparn», «Crtpoenune wu ku3HeHHbIH muka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune [IHK u tpanckpunimsy», «buocunres
6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiM KU3HEHHBIM UK kieTku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B uHtepdasze. Permmukanus — peakuust marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIl. JUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTupl. LluTomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiiye Ha pa3HbIX CTAIUIX
MuUTO3a. brogorn4eckuii cMpICiI MUTO3a.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: O0€CIoJIoe 1 MoJIoBoe. Buabl 0ecronoro pa3MHOKEHUS:
JIeJIeHNEe HaJlBOe, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETE€TaTHMBHOE
pa3MHOeHHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHUE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxoasdimue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii cMbIC M 3HaYEHUE MEN03a.

["ameTorenes — nporuecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M sSUuYHUKH. OOpa3zoBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
SUICKIIETKa) — CcIlepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsI SHIEKIETOK M
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOe pa3Butue (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpYIIsILus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
IIBETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTEeHHI», «/lenenue KiIeTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbI», «KieTouHbli nukm», «Pernmukanus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTAaAMM OHTOICHE3a.

O6opynoBaHue: MHUKPOCKOI, MuUKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sliiueknerka miekonuTaromero», «Kapuoknes B KjieTkax KOpeIIKa JTyKay, MarHuTHast MOJEJIb-
anmuukanus «Jlenenue knetku», moaens JJHK, monens meradasHolt XpoOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyka Ha
TFOTOBBIX MUKPOIpENapaTax.

JlaboparopHas pabora Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuxku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
HMOPHUOIIOTHUY B CTAHOBJICHUH T'€HETHKHU. BKI1ag pocCHIiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOJIOTUYECKUHM, LHUTOT€HETHUYECKUM, MOJIEKYISIpPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, ycTaHOBIEeHHble [I.  Mennenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemMBaHue. 3aKOH  HE3aBUCHMMOIO  HACJIE[OBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUS. AHAJIU3UPYIOLIEE CKpEIBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHUsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLelIEHHOMY
HacJIeJOBaHMIO reHoB. Hapylienue cuenieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpa.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIIEHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpeapl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIUOHHOW H3MEHUYMBOCTH.
Bapuauvonsslii psig v BapuanonHast kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakinuu. CBoHCTBAa MOIUPUKANMOHHON N3MEHYMBOCTH.

HacnenctBenHnas, wiy reHoTUNnu4eckasi, "3MeHYMBOCcTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 M T0NOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalrmoHHas
U3MEHUYUBOCTh. Kiaccuukanust myranuii: reHHbIe, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYKHBI MyTaluii. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIEICTBEHHOMN
n3meHurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbl T'€HETHUKHM YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetuyecknuid. COBpEMEHHOE OIpEeAeNICHUEe TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [1l[P-ananusa. HacnenctBennsie 3a0onieBaHus
YeJIOBeKa: TeHHble OoJe3HW, OOJE3HM C  HACJIEACTBEHHOW MpPeapacloiIOkKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TreHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpunHuMIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nell. MeauKO-reHeTHUeCKOe KOHCYJIbTUPOBAHHME. 3HAYCHHE MEAMIIMHCKOW T€HETUKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUUYECKUX 3a00JIeBaHU YeTI0BEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEIIMBAHUE U €r0 HUTOTCHETHYECKask OCHOBAY,
«3aKkoH pacIIeIyIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TrameT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Meito3», «B3anmonencTBue aJlienbHbIX TEHOBY, «I eHeTnYecKkne KapThl paCTeHHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl dYeloBeKa W JKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaupuKamroHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHAsS
U3MEHUYUBOCTBY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBaHue», «HenomaHoe
JOMHUHHUpOBaHME», «/lurubpuanoe ckpemuBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpomnpenapar «JIpo3oduna» (Hopma, mytanuu (GopMbl KPBUTEEB U OKPACKU Telna), repdapuit
«I"opox mOCeBHOWM.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopaTtopHuast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPHUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaboparopHas pabota Ne 6. «M3yyenne Moau(PHUKAITMOHHON U3MEHUUBOCTH, ITOCTPOCHHE
BAPUALMOHHOTO PS/1a U BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHamu3 wyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuaeckas pabota Ne 2. «CocTaBneHue U aHATH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi Kak HayKa U Mpouecc. 3apoKJICHHE CeIEKIUU U JoMecTukanus. Yuenue H. W.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXO0KICHHS TOMALTHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHbIE METOBI CeNeKIMH. MacCoBbI U MHAUBUAYATBHBIM OTOOPHI B CEIEKIIUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIM3KopoaACTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
Yucras muaus. CkpeniuBaHue YUCThIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
ckpemBanue — ayrOpunuHr. OtmanéHHas rubpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MyTareHe3 M IMOJIy4eHUE IOJUILUIONAOB. JIOCTHMKEHUS CENeKUMH pACTEHUW, >XUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxenepus. Kierounsie
KyJlIbTypbl. MUKPOKJIIOHAJIBHOE Pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BbICOKOITPOIYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmupel u cxembl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJEKIMU PACTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo/nrOHOHHAS OHOJIOTHS.

[TpeanocelIky BOSHUKHOBEHUS ABOIIOLMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOPHSI U €€ MECTO
B Ouosioruu. BrnusiHue 3BOTIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoJoLMN. [ageoHTOIOrHYECKHE: TOCIEI0BATENbHOCTD MOSIBIIEHUS BU/I0B
B IAJIEOHTOJOTUYECKONW JIETONHUCH, IepexoiHble ¢opMbl. buoreorpaduueckue: cxoacTBo u
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHMS JapBHHU3MA.
JIBumokyiue Ccwibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneN€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust sBosorun (CTI) u e€ 0CHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BU1a U 3BOJTIOIUH.

JBuxymie cuibl (GpakTopbl) 3BOJIOLUMK BUJIOB B Mpupoje. MyTalmoHHBIN Mpolecc U
KOMOWHATUBHAsI U3MEHYMBOCTH. [lomy siioHHbIE BOJIHBI U Apeiid reHoB. M3onsamus u Murpanms.

EcrectBenHblii oTOOp — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3BoitolMu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h 036l U HIMOAANITAIIH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMel 3BOIOLMK: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONMN.

[Ipoucxoxknenue  OT  HECHEUMAIU3UPOBAHHBIX  HpeakoB.  [Iporpeccupyromias
crenuanu3anus. AanTUBHAs paguanus.



JdemoHcTpaumnu:

IToprpersr: K. Jlunnelt, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKOro Mupa Ha 3emiiey, «3apobIIIH TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MOpoAa >KHUBOTHBIX», «llomymsmumny»,
«MyTanoHHas U3MEHUUBOCTEY», «ApoMopho3bl», «anoanantannmny», «O0mas nerenepanus»,
«/IBmwxymme cuibl sBoTIOIMKMY, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsunay, «bopsda
3a CYyILIECTBOBaHUE, «[IpucnocobieHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOE BUA000pa30BaHUE.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPAacKH, HAOOp II00B U
ceMsiH, Kosuekuust «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOeKHus «DOpMBI COXPAaHHOCTH HCKOMAeMbIX
KUBOTHBIX W pacTeHUil», Moaens ammuukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (OPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble M NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOJIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEJCTaBICHUS O 3apOXKACHUU KW3HHU. HayuHble runote3sl BOSHUKHOBEHHS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPTraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanbHele Tansl 6uonorndeckoit spontonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 110 3pam U nepuoaam. Karapxei. Apxelickas U IpOTEpO30iicKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuoipl: KEMOPUNCKUN, OPAOBUKCKUHN, CUITYPUNCKUHN, TE€BOHCKUMH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuka KJIMMaTa M TeoJIOTUYeCKuX MpoieccoB. OCHOBHbBIE 3Tallbl 3BOIOLMHI
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHHE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa opraHM4ecKoOro Mupa Kak OTpa)keHUe HBOJIOLHUN. OCHOBHBIE CUCTEMATHUUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl u3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

Jewxkymme cunbl  (pakTopsl) aHTpomorene3a. HacnmencTBeHHass W3MEHYHMBOCTH U
ecTeCTBeHHBINH 0TOOp. OOIEecTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/a, MBIIIJICHHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Uenoexk npsmoxondmuii, YenoBek HeaHaepranbckui, YemoBek pa3zyMubld. Haxonku



MCKOMaeMbIX OCTAaTKOB, BPEeMsI CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUsi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINKME pachl: €BpOTECOUIHAs (eBpa3HiicKasi), HETpoO-
aBcTpajoujiHas  (9KBaTOpUAIbHAsA), MOHTOJOMJHAs  (a3MaTCKO-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MIPEICTaBUTEICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3HukHoBeHne CoHEUHON cUCTEMbl», «Pa3BuTHE OpraHU4YecKoro
mupay», «PactutenbHas kierka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIETKaw,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeuecke pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CICNKU WIM M300pakeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorudeckasl Tabnuua,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

[TpakTueckast padota Ne 1. «3ydeHrne MCKOMAEMbIX OCTATKOB PACTEHHMM U KUBOTHBIX B
KOJUICKIUAX».

OKcKypcusi «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd M pas3/iesibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukarus skonorunueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (PaKTOPOB HAa OPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BIaXHOCTb. DoTomeproansMm.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHYECKUX (PaKkTOpoB. bronornveckre puTMbl.

buotnueckne ¢akroppl. Buapl OHMOTHYECKHMX  B3aWMOJCUCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepanus, MyTyajln3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpaau3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHKU mnonyaauud. OCHOBHBIE TIOKA3aTeld MOMYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, HPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIIUK U €€ Peryssiusl.

JdemoHcTpaumuu:

optpetsi: A. 'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emmny, «Cpeapl 0OUTaHUSI OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJISIUU
uHy30pUun-Typenbkn», «[lumessie memnm».

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolmecTBa U IKOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opranusmMoB —  OuoneHo3.  CTpykTypbl  OHOLIEHO3a:  BHJOBaf,
pOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cucreMbl (kocuctemsbl). [lonstre 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopot BemecTB M MOTOK dHEprud B dKocucTeme. Tpoduueckue (MUIEBBIE) yPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBL: OHMomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Onomacchl. CBoOMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOpErysinus, pazsurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOCcUCTEMBl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrop ycroiunBoctd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TII00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NpUPO/bl U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumebie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«3JKocucTEMa MUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHolieH03 Bogoémay,
«ArporieHo3», «lIpumepHBIE aHTPOMOTEHHBIE BO3JACUCTBUS Ha NpUpoay», «BakHenmme
UCTOYHUKU 3arps3HEHUs] BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeMWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl nmerpajamuu  nouBy», «llapHukoBblit  3ddexT», «DaKTOPHI
PaaMOaKTUBHOTO 3arps3HeHUs1 Onochepnn», «O0mas cTpykTypa ouochepsn», «Pacpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopoT a3oTa B mpupoae».

Ob6opynoBanue: MoAeTb-anmIMKanus « TunuaHsie OMOIIEHO3bI», Tepbapuii «PacTuTenbHbIe
coobmiecTBa», Koyekuuu «buorneHos3y, «Bpeautenn BaKHEHIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTYp», repOapuul M KOJUIEKIIMM PpAcTeHH M JKUBOTHBIX, MPHHAJICKAIINE K pPa3sHbIM
HKOJIOTHUECKUM TpyImam ojxHoro Buna, Kpacunas kuura Poccuiickoit denepanyu, n3o0paxeHus
OXPAaHSEMBIX BHJIOB PACTEHHUH 1 )KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBAaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpykType IUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUSI Npeamera «buoiorusy BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAHWE OOYYaAIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
HAIM4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOEXKIEHUM JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESTEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTro
o0pa3oBaHus, HATMYME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIC TLJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHUS TpeaMmeTa «buoyiorus» MOCTUTalOTCs B €IMHCTBE
yueOHOM M BOCIUTATEIBHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMHM U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IMO3HMIIMHU JUYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpene.

JlugHOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTro mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJUWIMUOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPeain3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUMU  OO0ydYaromerocss Kak aKkTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHNN yuYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIIOJIHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOMICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKIECHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSIMHU U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXJICHUH CITIOPHBIX BOIIPOCOB OMOJIIOTHYECKOTO COICPIKAHMS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonmMHON, ropAocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTH OIEHUBATH BKJIA]l POCCHICKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUss OWOJOTMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUasl 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHUPOBAHUA  KYJIbTYPbI 30POBbSI H
IMOIUOHAIBLHOIO 0JIArONOoJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oOpasa KU3HU (370pOBOE MUTAHUE,
COOJIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHSITHI M OT/bIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYA0I00uE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO EATEIbHOCTb;

UHTEpEC K pa3muyHbiM chepam mpodeccHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIAHBL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HHU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE ONBITA IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HaHUeE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTh MCMOJBb30BaTh MpUOOpETaeMble MPU W3YYEHUH OUMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBSI3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHHEM (CcOOII0AeHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSTHE JEHCTBUM, MPHUHOCSIIMX BpE] OKpYXKaIIIeHd MNPUPOIHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIATONPHUSATHBIC KOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAESMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKONH KYyJIbTYphI, OIMbBITa
NESTEIIbHOCTH  DKOJIOTUYECKOM  HAMpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBAThCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsA HAayKu © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYPhI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U TTO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOoBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu MpodieM COXpaHeHUsI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BHIXOAA U3 TII00ABHBIX
HKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nmepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITMOHATIELHOMY
WCITOJIh30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OMOJIOTUYECKUX 3HAHWUU B IEJISIX MOBBIMICHUS OOIIEH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMOil Mpu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJB3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HaHUS I aHauu3a M OOBSCHEHUS SIBJICHUMN
OKPYKAIOIIET0 MHUpa M MPOUCXOIAMIMX B HEM HW3MEHEHUH, YMEHHE JelaTh 00OCHOBAHHBIE
3aKJTFOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB W WMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHUS I pelIeHUs
po0JieM B PeabHBIX )KH3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCHHUS y4eOHOro mpeamera «buONIOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MexmnpenMeTHbIE) OOLIEeHayUHbIE TIOHATHS, OTPAXKAOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SIBJICHHE, TPOIeCC, CHCTeMa, HAy4HBIA (DaKkT, MPHHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEIOBaHNUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeiicTBUs (IO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINE
¢dopmupoBaHue (YHKIMOHAIBHON I'PAaMOTHOCTH M COLMAIbHOW KOMIETEHIMHM O00Yy4Yarouiuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4eOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLMAJIBHON MIPAKTHUKE.

MeranpeameTHble pe3yibTaThl OCBOCHMS INPOrpaMMbl CpeJHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJbHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBble JJorMYecKue 1eHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JTIOTMUECKOT0 MBIIUIEHHUS (aHaIn3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(PUKALUU, OOOOIIEHMS), pPACKpPHIBaThb CMBICI OHOJIOTMYECKMX MOHATUN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpeNeNiTh LeNU MAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHTD PE3yJIbTaThl ACSITEIbHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN >KUBOU
HOPUPOIBI;

CTPOUTBH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBIECHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHHs TPOOJIEMbI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBaTh UM BBIIOJHATE pPabOTy B YCIOBUSX pPEATBHOIO, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BLIE HCCIeI0BaTeNLCKHE JelicTBH:



BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CUTYalUsX, B TOM 4YHCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYallUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBAaTh 3ajJady, BBIJBUTATh
TUIOTE3Y €€ pelleHus, HAXOIUTh apTryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATH MOJTYUYEHHBIE B X0/I€ PEIICHUS 3a]Ja4l PE3yIbTaThl, KpUTHUECKU OLIEHUBATh
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[I03HABAaTEIbHYI0 U  IPAKTUYECKYIO oOiactu
KU3ZHEJEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
po0OJIeEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHbIE PEIICHNUS.

3) padora ¢ nndopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIMM (TEKCTe ydeOHOro mocodwus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh WH(OOPMALMIO DPA3NIUYHBIX BUIOB U (QOpM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMauu, HeOOXOMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

pUOOpEeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAyYHBIM S3bIK B KA4eCTBE CPEJCTBA NpH paboTe C OHUOIOTHYECKOM
uHpopMaLell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMThl HHpOpMAIUH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAllOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB AUAJIOTa WIN JUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHBbIE CpEJICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW M MHIUBUAYAJIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJ10T0 4JeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIPeeNsITh POJIH ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXJOI'0 YJaCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyallUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsiajeHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 337ayll B 00pa3oBaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEATOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B ACATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, UCIIOIB30BaTh NMPUEMBI pedIeKCun
JUIsL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0SA M APYIUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CeIU(UUecKue sl yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JeSITeIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbIE pe3yIbTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorusy» ¢ 10 knacce 10KHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
Opranu3sM, MeTa0ou3M (0OMEH BEILECTB U ITPEeBpallleHIe SHEPTUH ), TOME0CTas (CaMOperysus),
yYpOBHEBasi  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (PEmpOIYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEOpUu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJibHas JI0TMa MOJeKyJsipHoW Ouoinorun), 3axonsl (I. Menpens, T. Moprana, H. 1.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuil H. U.
BagunoBa), onpeaensTs rpaHUIBI KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJACHUE U OMHMCAaHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIICISATH CYHIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK NPOKApPUOT U JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS], PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHATh MOITy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JIs1 IPUHATHSA NPAKTUYECKUX PELICHNH B IOBCEIHEBHON KU3HHU C 1I€JIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIIOTMM M OMOTEXHOJIOTHUH JJIsl pallOHAILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaCJIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TMPAKTUYECKHE Pa0OThI, COONIONATh MpaBHiia TpU
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 00OPYI0OBAHHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOr0
COJepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OUMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIICHHs, 00001as
Ononornyeckyro HMHGPOPMANMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPaMOTHO HCIOJBh30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO npenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKphIBATh CO/IEPKaHNe OMOJIOTHUECKUX TEPMUHOB U TIOHATHI: B, TIOYJISIIIHS,
reHooHA, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, JSKOJOTUYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeYLIEHTHI, LIENH MUTaHUs, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHUE W3/aratb Owonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAsi TEOPHs SBOJIIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxonactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpeaensTe rpaHHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIEHHE 3aBUCHMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJSAIUN, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BENIECTB M IOTOKA YHEPTHU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 1151 IPUHATUS IPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C L[ENbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaIOWIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ y4eOHbBIM U 1a00opaTOpHBIM 000pYIOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OPMAIMK, HAYYHO-NIOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IMCBMEHHBICE M YCTHBIE COOOLIEHUs, 0000Imas
Ouonormyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

HaumeHoBaHue pa3aesioB u TeM
NPOrpaMMmblI

buonorus xkak HaykKa

JKuBble cucTeMBl U HX OpraHu3anusa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KI/ISHGZIGSITG.HBHOCTI) KIJIICTKH

PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE
OpraHU3MOB

HacnencTBeHHOCTh M U3MEHYHUBOCTD
OpTraHnu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUU

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThbI

0.5

1.5

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292




11 KJIACC

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

Ne i/

DBOIIOIMOHHAS OMOIOTUs

Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha
3emiie

3 Opranu3Mbl U OKpYyXarolas cpeaa

4 COO6H_ICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

5 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

34

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

0.5

2.5

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/n

Tema ypoka

buoiiorus B cucreme Hayk

MeTtop! TO3HAHUS KHUBOU
npuposbl. [Ipaktuueckas pabora
Ne 1 «Mcnionb3oBanue pa3iaMyuHbIX
METO/I0B IIPU U3YYEHUHU
OMOJIOTHYECKUX O0OBEKTOBY

buonornyeckne CHCTEMEL,
MIPOIIECCHI U UX U3YUYCHUE

XMMHYECKUH cOCTaB KJIeTKU. Bona
Y MUHEPAJIBHBIE COJIU

benku. Cocta u crpoeHue 0esKoB

depMeHThI — OMOJIOTHYECKHE
KaTtaynuzaropsl. JlabopaTtopHast
pabota Ne 1 «M3yuyenue
KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»

VYruesoasl. JInnuasl

KoauuecTBO 4acoB

Jlara
KonTpoabubie IlpakTuueckue
Bcero H3YYeHU S

padoThI padoThI

1

1 0.5

1

1

1

1 0.5

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a

bubmnoreka IIOK
https://m.edsoo.ru/863e6122

bu6nuorexa [IOK
https://m.edsoo.ru/863e6564

bu6nuorexa [IOK
https://m.edso00.ru/863e674¢

bu6nuorexa [IOK
https://m.eds00.ru/863e6b72

bubnunorexa LIOK
https://m.edsoo0.ru/863e6b72

bubnunorexa LIOK
https://m.edsoo.ru/863e6870




10

11

12

13

14

15

16

17

Hyxnennosbie kucnotsl. ATO

Hcropus u meTonbl n3y4eHus
kieTku. Kierounas reopust

Knerka xak nenoctHas KuBas
cucrema

CrpoeHnue 3ykapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3y4eHue cTpoeHHsI KIETOK
pacTeHHid, )KUBOTHBIX, TPHOOB U
OaKTepHii o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»

OOMeH BeleCTB MK META00IN3M
dortocunTe’. XeMOCHHTE3

DHepreTU4ecKuii 0OMeH

JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
JlabopaTtopHnast pabota Ne 3
«Habmrogeane MuTo3a B KIeTKax
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Tpaucasius — OnocunTtes Oenka

0.5

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863e6d5c

bu6nmorexa [IOK
https://m.edsoo.ru/863e6e88

bubnunoreka LIOK
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863¢e716¢

bubnuoreka [{OK
https://m.edso00.ru/863e766¢

bu6nunorexa LIOK
https://m.edso0o.ru/863e7¢98

bu6nmorexa LIOK
https://m.edsoo.ru/863e7aae

bu6mmoreka IIOK
https://m.edsoo.ru/863e7dc4

bubnunorexa LIOK
https://m.edsoo.ru/863e796e

bubnunorexa LIOK
https://m.edsoo.ru/863e796e




18

19

20

21

22

23

24

25

26

Hexnetounsie hopMbl KU3HU —
BUPYCHI

Dopmbl pa3MHOKEHUST OPTaHU3MOB

Metiio3

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJeTok. OII0I0TBOPEHHE.
JlaboparopHas pabota Ne 4
«M3y4eHune cTpoeHHsI MOJIOBBIX
KJICTOK Ha FOTOBBIX
MUKpOTIpErapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOC pa3BUTHC
OpraHnu3mMoB

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MEHUYHUBOCTH

3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOrHOpuAHOE
CKpEIIBaHNE

I[I/IFI/I6pI/II[HOG CKpCIINBAaHUC.
3aK0OH HE3aBHUCUMOT'O
HacCJICOJOBaHUA ITPU3HAKOB

ClerieHHOE HaclIeIOBaHUE
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

0.5

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863e7540

bubnmorexa [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubnunorexa LIOK
https://m.edsoo.ru/863e7f4a

bubnunoreka LIOK
https://m.edso00.ru/863e81b6

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

bubmnoreka IIOK
https://m.edsoo.ru/863e86f2

bu6nunorexa LIOK
https://m.edsoo.ru/863e8878

bu6nunorexa LIOK
https://m.edsoo.ru/863e89a4

but6mmorekxa [IOK
https://m.edsoo.ru/863e8c60




27

28

29

30

31

32

33

34

CKpEIIUBaHUS Y IPO30(HIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

H3menunBocTs. Henacnencreennas
M3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6. 3yuenue
MOIM(PUKAIIIOHHOM U3MEHYUBOCTH,
MOCTPOCHUE BaPHAIIMOHHOTO psiaa
Y BapUaIlMOHHON KPUBOI
HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopnast pabota No 7.
«AHanmu3 MyTaluui y 1po30hus
Ha TOTOBBIX MUKpOTMpEnapaTax»»

I'eneTuka yenoBeka

Peseprubiit ypok. O600111eHIE TIO
teme «HacnencTBeHHOCTD U
W3MEHYUBOCTh OPTaHU3MOBY

Cenexuus Kak HayKa U IIPOLECC

MeTobl U JOCTUAKEHHUS CEIICKIINI
pacTeHUH U KUBOTHBIX

buorexHnonorus kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863e8c60

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

bubmnoreka IIOK
https://m.edsoo.ru/863e8efe

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

bubanoreka IIOK
https://m.edsoo.ru/863e9214

bubanoreka LIOK
https://m.edsoo.ru/863e9214

bubnunorexa LIOK
https://m.edsoo0.ru/863e9336




11 KJIACC

Tema ypoka

DBOJIIONHS U METOJIbI €€ U3y4CHUS

Hcrtopus pa3BuTHs IPEACTABICHUI
00 3BOJIIOLUU

MukposBonronus

HOHy.HHIII/Iﬂ KakK 3JICMCHTapHaA
eIMHUIIA BUJIA U DBOJIIOLHH.
JlaboparopHas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIOY

JIBroKymiye cuibl (3JeMeHTapHbIe
(akTOpbI) FBONIOINH

EctectBenHsblit 0TO0p U €ro popmbl

Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
BH1000pa3zoBanue. JlaboparopHast
paborta Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEJIBHOT'O XapaKTepa»

Hamnpasnenuns u nmytu
MaKpOdBOJIIOLNH

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

Jlara

H3YyYCHUA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/863ea20e

bubmnoreka IIOK
https://m.edsoo.ru/863e9570

bubmnoreka IIOK
https://m.edsoo.ru/863e9cle

bubmnoreka IIOK
https://m.edsoo.ru/863e99c6

bubanoreka LIOK
https://m.edsoo.ru/863e9da4

bu6nuorexa [IOK
https://m.edsoo.ru/863e9ed0

but6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bu6nunorexa LIOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20

HeoOpatumocTs 3BosIOLNN

WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3yUCHUS

FI/IHOTCSBI HpOI/ICXO)K,HeHI/HI KHU3HHU
Ha 3emMiie

PazpuTue xu3Hu Ha 3emMJie 1o spam
U TIepuoIaM

OCHOBHBIE 3TaIlbl YBOJIIOIIUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.
[IpakTuueckas padorta Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

CoBpemeHHas cucteMa
OpPraHMYecKOro Mupa

DBOJIOIMS YeTIoBeKa
(anTpoOmOTEeHE3)

JBxyiue cuibl ((pakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa

YernoBedyeckne packl U MPUPOIHBIC
aJlanTaluy 9eJ0BeKa

PesepBHelil ypok. O600IIEHHE T10
TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKW3HU Ha 3eMiie»

OKoJIorus Kax HayKa

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863ea5a6

bu6nmoreka [IOK
https://m.edsoo.ru/863eabbe

bubnunoreka LIOK
https://m.edsoo.ru/863ea8bc

bubnunoreka LIOK
https://m.edsoo.ru/863ea48e

bubnmorexa LIOK
https://m.edsoo.ru/863eac2c

bu6nunorexa LIOK
https://m.edsoo.ru/863ead44

bubnmorexa LIOK
https://m.edsoo.ru/863eaea?




21

22

23

24

25

26

27

28
29

30

Cpebl OOMTaHUS U SKOJIOTUYECKHE
(bakTopsl

AbGuoTtnveckue HakTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue hakTops

DKOJIOTUYECKHUE XaPaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
No 2 «Iloacuér mnoTHOCTH
TIOIYJISIIUI pa3HBIX BHJIOB
pacTeHuin»

Coo0bmiecTBa OpraHu3MoOB —
OHMOIIEHO3

DKOJOTUYECKHE CUCTEMBI
(9KOCHCTEMBI)

OcHOBHBIE TIOKA3aTENN
9KOCHUCTEMBI. JKOJIOTUYECKHE
nupamuibl. CBOMCTBA YKOCHCTEM.
Cyxkueccus

[IpupoaHbIe SKOCUCTEMBI
AHTpPOIIOT€HHBIE YKOCUCTEMBI
buocdepa — rnobanpHas
IKOCHUCTEeMa 3eMITH

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863eafec

but6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bubmuoreka [{OK
https://m.edso00.ru/863eb348

bu6nmorexa LIOK
https://m.edsoo.ru/863eb46a

bubanoreka LIOK
https://m.edso0o0.ru/863eb46a

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

bubanoreka LIOK
https://m.edsoo.ru/863ebb5e




31

32

33

34

3aKOHOMEPHOCTH CYIICCTBOBAHHS
ouocdepsr

UYenoseuecTBo B Onochepe 3eMiaun
CocyuiecTBoBaHUE IPUPOJIBI U
YeJI0BEYEeCTBA

PesepBHbIil ypok. O60011eHIE
Tembl «Coo0IiecTBa 1
HKOJIOTUYECKUE CHCTEMBD)
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMM B CHUCTEME
HAay4YHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpKaHUE OHMOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
IIPEBpalllEHUE SHEPruu), roMeocTas (Camoperyssuus), YpOBHEBas
OpraHu3aIus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTHC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BasuioBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX  pactrenuid H.M.  Basunosa),

ONpCACIIATh I'PaHUIBI UX IPUMCHUMOCTHU K )KUBBIM CHUCTCMaM

YMeHune BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaONroficHNe W OMHCAHUE YXKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHmW3aisl ¥ TMpOBeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYMHAMH, 00BsICHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUuil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,
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11 KUIACC

Kon

NpoBepsieMOro

pe3yJbTara

OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue MNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHUi B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TPaMOTHOTO TMOBEJCHUS B  OKPYXKAIOIICH
MPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHNA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4dM HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIINICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMbI MOHOFI/I6pI/I[IHOFO CKpCIIMBaHUA JUIA MMpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofath mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHueM

YMeHre KpUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEPIKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pa3NuYHbIX HCcTOUYHHUKOB (CMMU, HayuyHO-momymnsipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX MCCIIEOBaHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTUU

VYMeHHe co3aaBaTh COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOILCHHS,
0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHoJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl Cpe/IHero o01ero 0opa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OUOJIOTOB B pa3BUTHE OHMONOTUH; (DYHKIMOHAIBHOW TI'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4



YMeHue packphiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(DOH, SBOOIHS, TBUKYITUE CHIIbI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOIEHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DAKTOphl,  DKOCUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MTUpaMuia, OMOTeOIeHo3, brochepa

YMeHnue u3narath OMOJIOTHYECKIE TEOPUH (IBOIOIIMOHHAS Teopust Y.
JapBuHa, CHUHTETHYECKass TEOpPUS  HBOJIOLMU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiiieBoro cxojactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrer 3soaronnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepraackoro), omnpeneisTh TPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BiaAeTh METOJlaMM HAyYHOTO TIO3HaHUSI B OWOJIOTHU
(HaOr0/ICHHE W OMMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, HCIHOJIb30BAHHBIX HAyYHBIX MOHSATUH, TEOpUM U
3aKOHOB; YMEHHUE [ieJaTh BbIBOJAbl HA OCHOBAaHUHU MOJYYEHHBIX

pPE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYecKUX OOBEKTOB: BMJIOB, TMOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca BEIIECTB W NOTOKAa JSHEPTMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHruii B TOBCEAHEBHOM JKM3HM B IESIX OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 37I0POBBSI OKPYKAIOIIUX ITOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIUMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH  COBPEMEHHOW  OWONOTMU IS paldOHAIBHOTO

IIPUPOIONOIB30BaHUS
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YMenue peliaTh 3JICMCHTAPHBIC OHMOJIOIHYECKHUE 3ada4u, COCTaBJIATh

CXEMBI IIEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (L€ MUTAHUs)

YMeHue BBITOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPaOOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyIoBaHuEM

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOU[YI0 IICEBIOHAYUYHBIE
3HaHUSA W3 pazauuHbIX HUcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULINIO

YMmenue co3gaBaTh COOCTBEHHbIE TUCHMEHHBIC U YCTHBIE COOOIIIEHUS,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHU
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa

buonoruss — Hayka o »xuBoi mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHUU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

Mertonbl 03HaHUS KUBOM NpPUPOB! (HaOMIOEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MEpeHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTATUCTHYECKas 00paboTka

JTAHHBIX )
JKuBbie cucTeMbl U UX OpraHU3aLUs

JXKuseie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHBIH
XVMMHYECKUI COCTaB U CTPOCHUE KIIETKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOTO Oatanca

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
He3zameHnMble ¥ 3aMEHHMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETTKOBON MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHYECKHe CBOiicTBa OenkoB. buomormueckue
¢byHKIIMN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

VYrneBoabl: MOHOCaxapu/Isl (IJIF0K03a, pr0o03a U Je30KCHpr003a), Tucaxapuibl
(caxapo3a, JlakTo3a) M IOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0I03a).
buonorndeckue pyHKIIUU YTIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael.  'mapoduibHO-
rusipooOHbIe cBoMcTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YrjiceBoa0B, OCJIKOB U JIMTIUI0OB KaK HCTOUYHHUKOB DHCPTHUU
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3.9
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4.1

4.2

4.3

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

cTpoeHue U PyHKIUU
[Mutonorus — Hayka o kieTke. Kinerounas reopus. MeTo bl M3y4eHUS KJIETOK

Knerka xak nenoctHast xuBas cucrema. OO0miye nmpu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTE3a OelIKa

Tunsl KIETOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuyecko kinerku. Kierounas crenka Oakrepuil. CrpoeHue
YKaApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

rpUOHOMN KIICTKH

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TJMKOKAIHMKC, HUX
¢byukuuu. [lnazmatnueckas MmemOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluromnnasma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lonyaBTOHOMHBIE OpPraHOUIBI
KJIETKW: MUTOXOHJAPUH, TuacTuabl. [IpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Bunsl mnactua. HemeMOpaHHBIE OpraHOHIbI KJIETKH: PUOOCOMBI, KIETOUHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. CDyHKIII/II/I OpraHonao0B KJICTKH. Bxirouenus

Anpo — peryasaTopHblii neHTp kieTku. CTpoeHue sipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE
KusHenesaTenbHOCTh KIETKH

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMWISIINS (IUIACTUYECKUN OOMEH) U
JTUCCUMMJIIALINAS (SHEPTeTUUECKHl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metaboau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPCBPALICHNUU SHCPTHUU B KIICTKC

®dorocunTtes. CBeToBas u TeMHOBas (pa3wl porocuHTe3a. Peakuuu Gporocunresa.
DddexTuBHOCTL (HOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a NIJISl KU3HHU Ha 3eMIle.
Brnusaue ycnmoBuii cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHUS €T0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHHH.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3HAUYECHUE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJETKe. PaciierieHue BelecTB, BBIJCICHUE W
AKKyMYyJIMPOBaHUE OHEPIHMH B KIETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. KucnopoaHoe OKUCIEHUE, WM KIETOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO 0OMeHa
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5.2

53
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Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil HHGOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuaTe3 PHK. Tpancnsnus — 6nocunTe3

oenka. KogupoBanre aMuHOKHUCIIOT. Postb pubocoM B OnocuHTEe3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bone3nu pacTeHuid, KUBOTHBIX U YEJIOBEKA, BBI3HIBACMBIC
BUpycamu. Bupyc ummynonedpuiura genoseka (BUY) — Bo3oynurens CITH/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUN
PasmHOXeHMe U UHANBUIYATIbHOE PA3BUTHE OPTaHU3MOB

KneTounslii 1MKN, WM KU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccel, mpoTekaromue B uuTepdasze. Permkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbpli W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS U HWHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muro3. Cragun murosa. IIpoueccel, mpoucxonsmye Ha

pa3HBIX CTAAUSAX MUTO3a. BHOJOTrHYECKHIA CMBICIT MUTO3a

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosnioe U mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeIeHHEe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECTONOTO.
Meiiosz. Craguu wmeito3a. Ilporiecchl, mpoucxonsiide Ha CTagusix Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonormyeckuii cMbICI U

3HaUYeHNEe Meno3a

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KHUBOTHBIX. [To10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIMIIeKIeTKa) — CliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U criepMaro3on1oB. OmnonorBopenue. [lapreHorenes

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opranorenes. IloctambpuonansHoe passutue. Tumbl
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsIMOE, HempsiMoe (JIMUMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA



6.1

6.2

6.3

6.4

6.5

6.6

HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTHb OPraHN3MOB

IIpenmer n 3agauu resetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiaa poccuiicKux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETOnbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHUE IOHATHSA. | eHeTUecKast CUMBOJINKA, UCIIOIb3yEeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HacCJeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €AMHO00pasusi THOPHIOB IEPBOTrO
nokoneHus. [IpaBuiio OMUHHpOBaHUS. 3aKOH pAacIUEIUICHUs IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE M HENMOJIHOE TOMUHUPOBAHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHMOT'O HACIICAOBAaHUS MTPU3HAKOB.
LluToreHeTHYeCKue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS. AHAIH3HPYIOIIEE
ckpemuBaHue. Mcronb30BaHME — AaHATU3HUPYIOUIETO  CKpPEUIMBaHUA 1S

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['enetnka moma. XpoMOCOMHOE OMpeleieHUue Moyia. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnegoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BHJIbI N3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIJICCTBCHHAS.
Ponep cpenpl B HEHAcneACTBEHHOM  W3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualMOHHAas
kpuBasd. Hopma peakuuum npusHaka. KonuuecTBEHHbIE M KayeCTBEHHBIE

MpU3HAKU U UX HOpMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnenctBenHas, WM TeHOTHNHYECKas, HW3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meilo3 W ToJ0oBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTarmoHHass W3MEeHUYMBOCTh. Kitaccudukamms myTaimid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYUHBI MyTaluil. MyTrareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW H3MEHUYMBOCTH

H.U. BaBusnioBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJormuecKui, OJIM3HEIIOBBIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYIsIpHO-reHeTuYeckuil. COoBpeMEHHOE OIpeieeHne
TEHOTHIA: OJTHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUIIMPOBAHKE, B TOM YHCIIE C
nomomnipio [II[P-ananu3a. HacrnencrBenHple 3a00JieBaHUS YeIOBEKa: T'CHHBIC

0oJ1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE
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Kon

1.1

6one3nn. CoMaTHUECKUE W TeHEpaTUBHbIE MyTalMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPOPUIAKTHKH W JICYCHUS TCHETUYECKUX
Ooe3HeH. MenuKo-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIAMLIMHCKOW TI€HETHMKH B MPEAOTBPAILECHUN U JICYEHUH TI'E€HETHYECKUX

3a00JI€BaHUI YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka U MpPOIECC. 3apOXKICHUE CEJICKIMU U JIOMECTUKAIIHS.
Yuenne H.U. BapwimoBa o0 MeHTpax MPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHUi. LIeHTpBI MPOUCX 0K AEHHS JOMAIIHUX )KUBOTHBIX. COpT,
opoJa, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKLIUU pacTEHUU U KUBOTHBIX. OlLIEHKa 3KcTepbepa. Bian3kopoacTBEHHOE
ckpemmBanue — HHOpuAWHT. Yuctas nuaus. CKpEIIMBaHUE YUCTHIX JTHHHMA.
['erepo3suc, unu rudbpuanas cuia. HepoacrBeHHOE cKpelBaHue — ayTOPUIUHT .
Otpanénnas rubpuguzanus u e€ ycmnexu. VICKycCTBEHHBI MyTareHes Hu
MOJIyYeHUE MOJMUILUIONAO0B. JlOCTUKEHUS CEJIEeKUUU PACTEHUM, JKUBOTHBIX U

MHUKPOOPTraHU3MOB

buoTtexHonorust kak oTpacib NpoU3BOJACTBA. ['€HHas HHXKEHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxkeHepus. Kierounele KynbTypbl. MUKpPOKIOHAJIbHOE PpPa3MHOXKCHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MoOB. DKoOJIOTHUYeCKue M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(UIIIPOBAHHBIE OPTAHU3MBI

IIpoBepsieMblii JJIEMEHT COJePIKAHUS

DBOIOIMOHHAs OHOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CunerenbctBa sBoitouuu. [lageoHTonmornyeckue: MoCiaeA0BATEIbHOCTh
MOSIBJICHUS] BUJIOB B TMAaJ€OHTOJIOIMYECKOW JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckne: cxoacTtBo u pasznuuue ¢GayH U (IOp MaTEPUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3IUyus SMOPUOHOB Pa3HBIX
BUJIOB  MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  T'OMOJIOTHYHEIE,

AQHAJIOTUYHBbIC, PYAUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKyJIIpHO-
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OMOXMMUYECKHUE: CXO0ACTBO MCXAaHU3MOB HAaACICACTBECHHOCTH H OCHOBHBIX

MeTab0IMUECKUX IyTEN Y BCEX OPraHu3MOB

OpomononHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. JIBIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUUBOCTD,

0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHUSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IMHKuIa BUAa U 3BOJIFOIIUA

JBmwxkymme cuibl (PakTopbl) SBOJIOUMU BUAOB B Hpupoae. MyTanmnoHHBII
nporecc U KOMOMHATHUBHAs U3MEHYMBOCTh. lonmynsiiMoHHbIE BOJIHBI U Apeid
redoB. M3omsanus u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBIsSoMMi GakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT HBoitonuu. [IpumMepsr
pUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(O3bl U UAMOAANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (HOpPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaxkposBomtorusi.  Dopmbl  dBOMOLMM:  QUIIETHYECKas, JAUBEpreHTHas,

KOHBEPIreHTHaAsA, rapajjicibHasd. H606paTI/IMOCTB 9BOJJIOIIMHA
Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

JloHay4yHBI€ MPENCTABICHUA O 3apOXKACHUM JKU3HU. HaydHble TrUnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMoreHe3 M MNaHcnepMusa. XHUMHYEcKas
IBOJIIOLMSL. ODKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ounonornyeckoil 3somtonuu. I'unoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX 3BOJIOIHA. cDOpMHpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPraHU3MOB

PazButue xu3nu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbel. [lameosoiickas spa W €€ TepUOABl: KEMOPHICKHUH,
OPAOBUKCKUMN, CUIYPUHCKHUM, JIEBOHCKUN, KaMEHHOYTOJIbHBIM, IIEPMCKHUM.
Me3so30lickas 3pa U €€ MepHuoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJECOreHOBBIM, HEOTCHOBBIH,
AHTPOIIOI€HOBBIA. XapaKTEpUCTHKA KIMMara M TEOJJOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
Yy pacTeHMil U KUBOTHBIX. [losiBIIeHHE, pacuBET M BBIMMPAHHUE TPYIIl KUBBIX

OpraHu3MoOB

Cucrema OpraHMYeCKOro MHpa Kak OTpakeHHe -HBooLMU. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
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DBOJIIOLMS YeJIOBEeKa. AHTPOMOJIOTUs KaK Hayka. Pa3BuTue mpeactaBieHUl O
MPOUCXOXKACHUM uejoBeKka. MeTonbl u3ydeHus aHTpornorenesa. CxoJcTBa u
pa3nuyus YelioBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxymiue cwibl (hakTopsl) aHTponoreHe3a. HacneactBeHHass N3MEHYHBOCTD U
€CTeCTBEeHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 XWU3HH, W3TOTOBJIICHHE OPYIAHI

TPY/la, MBILIJICHUE, PEYb

OcHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsmoxondmuii, YernoBek HeaHIepTadbCKuid, YenoBek
pa3yMHbIii. Haxo/lku MCKOIIaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUs, 00J1aCTh

pacnpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KHU3HU, OPYIAHS

Yenoeueckue packl. OCHOBHbIE 0OJIbILINE pachl: €BpPOIEOUIHas (eBpa3uiickast),
HErpo-aBCTpaJIONIHAsE  (9KBaTOpHalibHAasl),  MOHIOJIOMJIHAas  (a3MaTcKo-
amepuKaHckas). UepTsl NpUCHOCOOIEHHOCTH MPEICTaBUTENEH 4YeT0BEYECKUX
pac K YCIoBUSM cyuiecTBoBaHus. EnuHCTBO denoBedeckux pac. Kputuka

pacu3Ma
OpranusMsbl 1 OKpyXxKaromias cpeaa

DKoJorus Kak Hayka. 3a/ladydl U pa3fiesibl SKOJIOTMH. MeToabl 3KOJIOTMYECKUX
UCCIEOBaHUM.  DKoIorHyeckoe  MupoBo33peHue. Cpenbl  OOMTaHHS

OpraHnM3MoOB: BOJHAsA, HA3CMHO-BO3JyIIIHAsA, IOUYBCHHAs, BHYTPUOPraHU3MCHHAA

Okonoruueckue ¢akropbl. Knaccudukanus skojgorndeckux — (akToOpoB:
abuoTrnyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[Ipucnocobnenus OpraHu3MoB K JCHCTBUIO a0MOTHUECKHX (aKTOPOB.

buonornueckue puTMmsl

buotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, MApa3uTH3M, MYTyalu3M, KOMMEHCAlu3M (HaxJ1eOHHYEeCTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3Mm. 3HaueHHe OUOTUYECKUX

B3aUMOJCHCTBUM JJIsI CYLICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COOGH.[CCTBB.X

OKOJIOTUUECKHE XapPaKTCPUCTUKHU MOIyJIAIHnH. OcHOBHBIC IIOKa3aTcCIn
MMOomyJIauu: YHUCICHHOCTH, INIOTHOCTBH, POXIAEMOCTb, CMEPTHOCTH, IMPUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTHU MONYJISALUU U €€ PEeryIsius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI
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CoobmecTBOo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MIPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

Okojoruueckue cucrembl (3kocucteMbl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK JSHEPruud B
skocucteme. Tpoduyeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI. [IuIeBbIe enu u
cetu. OcCHOBHBIE TOKa3aTelid JKOCHCTEMbI: Ouomacca, MPOAYKIIHS.
DKOJIOTHYECKUE MUPAMUJIBI: MPOIYKIIMU, YUCIEHHOCTH, Onomacchl. CBOMCTBa

OKOCHCTEM: YCTOﬁqHBOCTB, caMoperyjanusa, pa3BuTuc. CYKL[GCCI/IH

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (aktop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

VYuenne B.M. Bepnanckoro o Ouocdepe. I'paHuipl, coctaB u CTPYKTypa
6uocdepsl. JXKupoe BemectBo U ero pyHkuu. OcobeHHOCTH OGHOChephl Kak
rio0anpHOM 3KocHcTeMbl. JlMHaAMHuUeckoe paBHOBECHE M OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emun. AHTpOTOTeHHbIE U3MEHEHHs B Onocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAILHOTO YIPAaBIEHUS TMPUPOAHBIMU pecypcaMH U HX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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