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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMsl M0 OMOJOTUN TEOPETUUYECKYIO OCHOBY JIJISl OTIPEEIICHHS] TIOX00B K (POPMUPOBAHUIO
coJiep>kaHus yueOHoro npeamMera «bruosorusy coctaBuiiu: KoHuentyaibHble nonoxeHuss @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, ColiepKaHusl, pe3yJIbTaTOB OOYUYEeHHS U TPeOOBaHUM K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB, MOJOXEHHUS 00 00IIUX HENSIX U MPUHIUIAX, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oomiero oopasosanus B Poccuiickoit @eaepaiiuu, a TakKe MOJ0XKEHUs 0 crenuduke OUoaoruu, e€ 3HaueHUH B
MO3HAHUU KUBOW MPUPOJIbI U 00ECTICYUECHUH CYIIIECTBOBAHUS YEJIOBEUECKOro o0mecTBa. CoriacHO Ha3BaHHBIM
MOJIOKEHUSIM, OTIPEJICIICHBl OCHOBHBIEC (DYHKIIMHM MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma 1o GmoJIoruu 1aéT MpeCTaBICHUE O LEJIX, 00 OOIIeH cTpaTeruu 00ydeHUs, BOCIIUTAHUS U PA3BUTHS
oOyJaronmxcs cpeicTBaMu yuaeOHoro mpenmMera «brosorusy, onpeaenser o0s3aTeaIbHOe TPEIMETHOE COIepIKaHue, eTro
CTPYKTYPY, PaclpeeieHue 1o pasesiaM i TeMaM, PeKOMEHIYeMYIO TIOCIIeIOBATEeIbHOCTh N3YUEHUs Y94eOHOTO MaTepraia
C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEIbHOTO MPOIEcca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

B nporpamme 1o 6M0I0THN TaK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IJITAHUPYEMbBIM JTMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM pPe3yJibTaTaM 00yueHUs B (POPMUPOBAHUU OCHOBHBIX BUJIOB YUECOHO-TT03HABATEIHHON
JeATEeTLHOCTH/Y4EOHBIX IEUCTBUI 00yUarOIIMXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIil ypOBEHB) peaii30BaH MPUHIHUIT TPEEMCTBEHHOCTH B U3YUEHHUU
ouonoruu, 6yarogaps yeMy B Hell IPOCMAaTPUBAETCS HANPABJIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBA3AHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS, LIECHHOCTHBIX OPUEHTALNI JINYHOCTH, SKOJOTMYECKOIO MBIIIUICHHUS,
MIPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIICHUEM K OKPY>KaroIIel npupoaHoit cpene. [loatomy
Hapsly ¢ U3YYEHHEM 001EeOMOIOTrHUYEeCKUX TEOPHi, a TAaKKe 3HAHUM O CTPOCHUHU KUBBIX CUCTEM Pa3HOTO paHra u
CYILIHOCTH OCHOBHBIX MPOTEKAIOIINUX B HUX MPOIECCOB B IPOrpPaMMe 10 OMOJIOTUU Y/EJIEHO BHUMAHUE HUCTIOIb30BAHUIO
MOJIYYEHHBIX 3HaHUW B MMOBCEIHEBHOM KU3HU ISl pEIICHUS TPUKIAAHBIX 33]1a4, B TOM YHUCIIE: MPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00JIeBaHUI Ye0BEKa, MEUKO-TEHETHUECKOTO KOHCYJIbTUPOBAHMS, 000OCHOBAHUS IKOJIOTMUECKU



EJIECO00PA3HOTO MOBEACHUS B OKPYXKAIOUIEH MPUPOAHON Cpe/ie, aHaIn3a BIMSHUS X03HCTBEHHON eI TEIbHOCTH
4eJIoBEeKa Ha COCTOSTHUE MPUPOJAHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAPaBIEHHOCTH
y4eOHOoro npeameta «bruonaorus» npoIuKToBaHO HEOOXOIUMOCTHIO O0ECTICYeHHS YCIOBUM ISl pEIICHUS] OJTHOM U3
aKTyaJIbHBIX 3a]1a4 IKOJBLHOTO OMOJOTHYECKOT0 00pa3oBaHus, KOTopas mpeanojaraet GopMupoBaHue y o0yqaronmuxcs
CIIOCOOHOCTH aJJalITUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buosniorust Ha ypoBHE cpeiHero 00111ero o0pa3oBaHus 3aHUMAET BaxkHOE MecTo. OHa obecrieunBaeT GopMUpPOBaAHUE Y
oOy4Jaronuxcs npeCcTaBiIeHU 0 HAyYHOU KapTUHE MUPA, pacIIupsieT U 00001aeT 3HaHUs O KUBOM npupojie, e
OTJIMYUTENBbHBIX MPU3HAKAX — YPOBHEBOUM OpraHU3aIluU U DBOJIIOIHMH, CO3/IaET YCIOBUSA JIsl: TIO3HAHUS 3aKOHOB JKUBOU
npupobl, GOpMUPOBaHUS PYHKIIMOHAIBHON IPaMOTHOCTH, HABBIKOB 37J0POBOT0 M 0€301MacHOT0 o0pa3a *KHU3HHU,
HKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOT'O OTHOIIICHHUS K KMBOU MPUPOJIE U YETIOBEKY.

Bosbioe 3HadeHne OMOJIOTHS MMEET TaKXKe JJIS PEIICHHS BOCTIMTATEIBHBIX W PAa3BUBAIOIINX 337a4 CPETHETO 00IIEero
oOpa3oBaHus, coruanu3anuu odydaronuxcs. M3yuenne 6uonornu odecrnedynuBaeT ycaoBus sl GOpMUPOBAHUS
WHTEJUICKTYabHBIX, KOMMYHUKAIITMOHHBIX U MHPOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOUN KYJIbTYpPbI, CHOCOOCTBYET
MHTErpaluyi OMOJIOTMUECKUX 3HAHUH C MPEJCTABICHUSIMU U3 IPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (U3UKU, XUMHUH U
reorpaduu. HazBanHbie MOJOXKEHUS O MPEHA3HAUYCHNN Y4eOHOTO TIpenMeTa « broorusy cocTaBuiM OCHOBY IS
OTIpEJICIICHHS TIOJIX0/I0OB K OTOOPY M CTPYKTYPUPOBAHHIO €r0 COACPKAHUS, IPEJICTABIEHHOTO B ITPOrpamMme Mo OUOJIOTHH.

OT60p conepxkanus yueoHoro npeamera «buonorus» Ha 6a30BOM YpPOBHE OCYIIESCTBIEH C MO3UILIMKI KYyJIbTYpOCOOOpPa3HOTO
MO/IX0/1a, B COOTBETCTBUU C KOTOPHIM O0YUYaIOIIHECs TOJDKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAUUMbIC JUTsl JOPMUPOBAHUS
oO0IIIeH KyIbTYpBhI, OTIPEICTSIONINE aJIeKBAaTHOE MTOBEJCHUE YEJIOBEKA B OKPYKAIOIICH MPUPOTHOMN Cpeie, BOCTPeOOBaHHbIE
B IIOBCETHEBHOM KU3HU U MPAKTHUECKON AesaTeabHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUN 3aHUMAIOT DJIEMEHTHI
COJIepKaHMsl, KOTOPbIE CIY>KaT OCHOBOM 7151 (HOPMUPOBaHUSI MIPEICTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHE MUpPa ¥ [ICHHOCTHBIX OPUEHTAIMSIX TUYHOCTH, CIOCOOCTBYIONTUX TyMaHU3AI[UH OMOJIOTHIECKOTO 00pa30BaHMSI.

CTpyKkTypupoBaHHe COAepKaHUsI yueOHOro MaTepHralia B mporpaMmme o OMOJIOTHH OCYIIECTBICHO C YUETOM
IPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOIBL, 0 €€ YPOBHEBOM OpraHU3aIllu U



HBOJIIOLIUU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOTO npeameTa «bronorush BelIeIeHbI CIeTYyIOIne
coJeprkaTenbHble TMHUU: «broaorus kak Hayka. MeToipl Hay4HOro no3HaHus», «Kierka kak Onosornyeckas cuctemay,
«Opranusm Kak 6Mojorudeckas cucreMay, «CucteMa 1 MHOroo0pasue OpraHu4eckoro Mupay, « IBOJIIOLNS KUBOM
IPUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTI.

Lenb nzydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHHE 00yUYaIOIUMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHU3alliy )KUBBIX CUCTEM PA3HOIO paHra U NpuoOpeTeHne yMEHHUI UCI0JIb30BaTh 3TH
3HAHMS 1J151 TPAMOTHBIX JEHCTBUN B OTHOLIEHUH OOBEKTOB KUBOW MPUPOJBI U PEIICHUS PA3IMYHbIX KU3HEHHBIX IPOOIIEM.

I[OCTI/I}KGHHG HCJIN U3YYCHHUA y‘{C6HOI‘O npcamMcTa «buonorus» Ha 6a30BOM YPOBHC oOecrneynBaeTcs PCIICHUCM
CICAYIOIIHNX 3aaaY:

OCBOCHHE 00YYaIOIUMHUCS CUCTEMbI 3HAHUM 0 OMOJIOTUYECKUX TEOPUAX, YUECHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE33aX,
paBuiax, CIyXaliux OCHOBOU Jiyist hOpMHUPOBaHUS MPEJCTaBICHUI O €CTEeCTBEHHO-HAYYHOU KapTHHE MUPA, O METO/1axX
HAy4YHOTO MMO3HAHUS, CTPOCHUH, MHOTO00Opa3ui U OCOOCHHOCTSX KUBBIX CHCTEM PA3HOTO YPOBHSI OPTaHU3AIUH,
BBIJIAIOIINXCSI OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUSAX B OMOJIOTHUY;

dbopmupoBaHue y 00y4aroIMXCcsl MO3HABATEIBHBIX, MHTEIJICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIecce aHalu3a
JTAHHBIX O MYTAX Pa3BUTHS B OMOJOTHH HAYYHBIX B3TJIAJIOB, UJIEH U MOJIXOI0B K U3YUYEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3aIuu;

CTaHOBJICHHE Y OOYYAIOIINXCS 00IIeH KyIbTYphl, PYHKITMOHAIBHON IPAaMOTHOCTH, PA3BUTHE YMEHHM OOBSICHATH U
OIICHMBATH SIBJICHUS OKPY’KAOIIIETO MUPA XKUBOK NPHUPO/IBI HA OCHOBAHWH 3HAHUH U OIIBITA, MOJYYEHHBIX MTPU U3yYECHUN
OMOJIOTHH;

dbopmupoBaHre y 00yUYaIOIMNUXCS YMEHUHN WLTIOCTPUPOBAThH 3HAYECHUE OMOJOTUYECKUX 3HAHUN B MPAKTHYECKON
JEATEIIbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHiA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MTO3HAHUS YEIOBEKOM KMBOM MPUPOIbI, HEOOXOJUMOCTH OE€pEXHOTO
OTHOILIEHUS K HEH, COOIIOIEHUS] STUUECKUX HOPM IMIPH MPOBEACHUN OMOTIOTHUECKUX HCCIEI0BAHUM;



OCO3HAHUE [IEHHOCTH OMOJIOTUYECKUX 3HAHUMN IS TOBBIIIEHUS] YPOBHSI 9KOJIOTHUECKON KYJIbTYPHI, IIsl POPMUPOBAHUS
HAay4HOT'O MUPOBO33PEHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHNUN U YMEHUI B TOBCEAHEBHOM JKU3HU IS OLIEHKHU MOCJIEICTBUI CBOEH I€ATEIbHOCTH
110 OTHOIICHHIO K OKPY’KaIoIIel cpeie, COOCTBEHHOMY 3/10pOBbI0, 00OCHOBAHHE U COOIOICHUE MEP MPOPHUIAKTUKH
3a00JIeBaHU.

B cucreme CPCOHCTO 06H16F0 O6paBOBaHI/IH «BI/IOJIOFI/IH», Hn3ydacMasa Ha 0a3oBOM YPOBHC, ABJIACTCA 00s13aTeNbLHBIM
yqe6HBIM npeaMEcTOM, BXOAJAIIUM B COCTAB HpeHMeTHOﬁ obacTu ((ECTCCTBCHHO-HaquBIe MpCAMCTBD?.

MECTO YYEBHOI'O ITIPEJIMETA «bHOJIOT'US1» B YHEBHOM IIVIAHE

B cucteme cpeanero ob6miero oopazoBanus «buonorusy, nzydyaemas Ha 6a30BOM YPOBHE, SIBJISIETCSI 00s13aT€IbHBIM
y4eOHBIM MPEIMETOM, BXOJIAIIUM B COCTaB MPEAMETHOM 00pa3oBarenbHOM 001acTu «EcTecTBeHHbIE HAYKWY . Jl7s
U3y4eHus: OMOJ0TuK Ha 0a30BOM YPOBHE CpeIHEro oo1iero oopazoBanus oTBoauTcs 68 yacos: B 10 kmacce — 34 yaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 gac B Hexenmo). B coorBerctBrm ¢ ®OIT COO B KOV «cpeanss mikosa
No3(ouHo-3a04yHas )»Ha u3ydeHue npeamera ouosorus B 10 kimacce orBoautes 17 gacos ,B 11 kmacce orBoauTcs 17 gacos.
B 12 xmacce orBoautes 34 gaca. [IpeaycMoTpeHHBIM pHU 3TOM pe3epB CBOOOIHOTO YISOHOTO BPEMEHH PEKOMEHTyETCS
MCIIOJIb30BaTh JJIsl TOBTOPEHUS U 3aKPEIUIEHUS MaTepHaa.

®OPMbI YUETA PABOUYEM NPOI'PAMMBI BOCITUTAHUSI

Peanmaunﬂ IMKOJBbHBIMH II€JAroraMy BOCIIMTATCIIbHOI'O ITOTCHO X AJIA YPOKa NpEAIIOoaaracTt CJICAyromee:

Peanuzanusa JleATeIbHOCTh YYUTENS C YUETOM MPOrpaMMbl BOCITUTAHUS
/11 | BOCOUTATEILHOTO
MOTEHIIHAJIA YPOKa

1 YCTaHOBJICHHE A) )XKMBO THAJOT, TPUBJICUCHNE BHUMAHUS 00YYAIOMIUXCS K 00CYKIaeMOM




JOBEPUTEIIbHBIX OTHOIICHUN
MEX]ly YUUTEIIEM U €T0
YUYEHUKAMH,
CIOCOOCTBYIOLIUX
MO3UTUBHOMY BOCTIPUSITHIO
yYaIUMHCS TpeOOBAaHUM U
pochb0 yuuTens

Ha ypoKe HH(OpMalMY, aKTUBU3ALIMIO UX MI03HABATENIBHOM JIEATEIbHOCTH
Yyepes3 UCI0JIb30BAHNE 3aHUMATENbHBIX 3JIEMEHTOB, HCTOPUIN U3 KU3ZHU
COBPEMEHHUKOB;

b) no6poxenarenpHas atMmocdepa Bo BpeMs ypoka (COTPYIHUIECTRO,
MOOUIPEHNE, T0BEpHe, TOPYyUEHUE BAXKHOTO JIeJIa, SMIIATHUs, CO3/IaHue
CUTYALIMH YCIIEeXa; KaXKIblil YUEHUK JOJIKEH ObITh YBEPEH, UTO JIF000E
MHEHUE, aXke OMMO0YHOE UM HAUBHOE, HE OYyIEeT MOABEPTaThCs
HacMeIllKaM, OCKOPOJIEHUSM WM YHU3UTEIbHBIM KOMMEHTAPUSAM YUUTENs);
B) Hebobine, HO pUBIIEKAaTEIbHbIE AJI1 00yUYaIOLIUXCsl TPAAULIUU WIN
pUTYyasbl, KOTOpPblE HACTPAUBAIM Obl HIKOJILHUKOB HA TO3UTUBHBIN J1a/,
CHUMAJIU NICUXOJIOTMYECKOE HANIPSKEHHUE, TO3BOJISIIN JIETKO BKIIOUUTHCS B
ypOoK («AdopHu3Mbl THS, CHHKBEIH U JIp).

OpraHHU3alHH
KOHCTPYKTHUBHOI'O THAJIOTa
Ha ypoKe

A) 3a1aBaTh BOMPOCHI HA TOHUMAHKUE U YTOYHEHUE CKAa3aHHOTO; CTapaThCs
MBICJICHHO YJIEPKUBATh JIOTUKY FOBOPSIIETO; CTAPAThCS OBITh B KOHTAKTE C
TOBOPSILNM;

b) crapaThcs BbIIETATD TJIABHOE, CYIIECTBEHHOE B PEYH TOBOPSIIIIETO;

B) opranuzainusi KOHCTpYKTUBHOM KPUTHKHU

noOyxkAeH1e 00yUYaroInuXCs
coOJII0/1aTh HA YPOKeE
OOIIETTPUHATHIE HOPMBI
MOBEJICHHS, TIPaBUIIA
OOLIEHHSI CO BCEMU
YYaCTHHKAMH
o0Opa3oBaTenpHOro Mpolecca,
HPUHIUIBI y4eOHON

A) 3HAaKOMCTBO U B TIocreayromiem coomoaenne «lIpaBui BHYTpeHHETO
pacropsiika 00yJaronxcs», B3AUMOKOHTPOIb U CAMOKOHTPOJIb
00yYaroIIMXCs

b) onienuBaTh HYy>XKHO TOJIBKO MOCTYTOK, @ HE CAMOTO YYCHHUKA

B) ucnonr3oBath Ha CBOEM ypoke apopu3Mbl, KpbUIaThie (Ppasbl, TUTATHI U

ap.




MUCIUIIINHGBI U

caMOOpraHu3aluu
pacuipeHue A) paznooOpa3zue HopM AESITEIIbHOCTH Ha YPOKaX: BCEBO3MOXKHBIX UTD,
00pa3oBaTeNbHOTO Oecen, TMCKYCCHUl, BAKTOPUH, TPYIIIOBON pa- O0THI, MPOSKTUPOBAHMUS,

MIPOCTPAHCTBA MIPEAMETA,
BOCIUTAHUE JIIOOBU K

AJIEMEHTOB Te€ATPAIU3aLMHU, aHAIN3a TPOOIEMHBIX CUTYalllii U T.A., U T.I1.
b) criennanbHo pa3paboTaHHBIE 3aHATHS - YPOKH, BUPTYyaIbHbIEC 3aHATHUS-

IPEKpacHOMY, K IPUPOJIE, K | IKCKYPCUHU

POAHOMY TOPOY

UCIIOJIb30BaHUE A) nemoHcTpanus 00y4aronmMcs MpPUMEPOB OTBETCTBEHHOTO,
BOCITUTATEIBHBIX TPKIAHCKOTO MTOBECHUS, TIPOSBIICHHSI YETIOBEKOIIOOUS 1

BO3MOKHOCTEHN COJIEPKAHUS
y4eOHOTO TIpeaMETa;
IIEPEBOJI COAEPIKAHUS C
YPOBHsI 3HAHUI HA YPOBEHb
JUYHOCTHBIX CMBICIIOB,
BOCIIPUSITUE LIEHHOCTEMN

n00pOCepACYHOCTH;

b) moa6op cooTBETCTBYIONIUX TEKCTOB JJI YTEHUSI, 33724 JJIsSI pELICHUSI,
pOOJIEMHBIX CUTYaIIUN JJIs1 00CYXKIEHUSI B KJIacCe, aHAJIU3 TTOCTYTKOB
JFOJIEH, UCTOPUH Cy/1e0, KOMMEHTAPHUH K TIPOUCXOJIAIIAM B MUPE COOBITHSIM,
UCTOPUYECKAsI CTIPaBKa,lPOBE/ICHNE Y POKOB MY>KECTBA

B) B pamkax n3ydaemoil Ha ypoKe TeMbl, HAUTH BO3MOXHOCTb TOTOBOPUTH O
YeJIOBEUHOCTH, SKOJIOTUH, TTATPUOTU3ME, TpyAoato0uu(Bomnpock! coxpaHeHus
UCTOPUYECKON TTaMsATH, BOTpOCHl OMMaCHOCTH HEYMEPEHHOTO MOTPEOICHUS,
Bomnpockl ryMaHHOTO OTHOIIEHUS K )KUBOTHBIM, Bomrpochl pasnensHoro coopa
Mycopa, Bonpockl 6e301macHOCTH B IU(DPOBOM MUPE)

I') mpuBneYr BHUMaHNE YUCHUKOB K JTJUYHOCTSIM U3BECTHBIX JIFOJIEH,
U3y4aeMbIM Ha TOM WJIM HHOM YPOKE — K UX XapakTepam, MOCTyIKaM,
NEPUNETHSAM UX cyAe0. DTO MOTYT OBITh yUEHbIE, N300peTaTeNu, MICaTelH,
XYJO)KHUKH, GUI0CO(DBI, TOTKOBOIIIBI, TPABUTEIHN, OOIIIECTBEHHBIC
JeSTENN.TEPOU JTUTEPATYPHBIX MPOU3BEACHUIA.




J1) paccka3aTh yUeHHUKaM O COBPEMEHHBIX JOCTHXKEHUSIX OTEUECTBEHHOM
Hayku. ([lenp 3Hanuii 1 centsa6ps, enp poccuiickoit Hayku 8 deBpaiis, JleHb
OuoJora, KOTOPbI OTMEUAIOT KXIYI0 YETBEPTYIO CyO0O0TY ampels,
BcemupHsblil 1eHb UCTOpUKA 28 MapTa, BCEMUPHBII IeHb MaTeMaTHKu 14
MapTa M T.I1.) ¥ HPaBCTBEHHBIX aCIEKTaX HAYYHBIX OTKPBITHI, KOTOPbIE OHU
M3Yy4aroT Ha YPOKE

oOydyeHrne KOMaHJTHOM
paboTe 1 B3aUMOJICHCTBHIO C
JIPYTUMU 00yYarOIIMMHUCH,

A) mpuMeHEeHHUE Ha YpOKe TpynnoBoi popmbl paboThI WM pabOTHI B Mapax,
MOCTAaHOBKA OOIIEH 1eNH, JUTsl TOCTHKEHHUST KOTOPOM Ka) bl JOJIKEH BHECTU
WHIVMBUyaJIbHBIN BKIIAJ, paclpeiesieHue poJied, peduieKcus BKIaaa Kaxa0ro
B OOIIIMI pe3yJIbTaT;

b) MUHU-TIPOEKT 10 OnpeiesICHHON TeMe, pojieBas Urpa, ooydaroiast
CIOJKETHAas urpa, MpoOJIEMHbIE BOIIPOCHI U MTPAKTUKO-OPUEHTUPOBAHHBIE
3a/71a4M, HAyYHbIE TEKCTHI U JIp.

B) HacToJIbHBIE UTPBI; UTPHI-KOHKYPCHI; UTPHI-BUKTOPUHBI

MOJI/IEP’KKa MOTHBAIUU K
MOJIYYCHUIO 3HAHUH,
HaJTaXKUBaHUE TTO3UTUBHBIX
MEXJITMIHOCTHBIX OTHOIICHUIN
B KJIacCE, YCTAaHOBJICHUE
n00poxKenaTeIbHON
aTMocdepsl BO BpeMsi ypoKa

A) TipueMbl HacTpOs U MOAAECPKKU UHTEpPECa YUCHUKOB B IIPOLIECCE YPOKa
(ympakHeHHsI Ha BHUMaHUE U Jp)., CMEHa BUOB JICITEIbHOCTH

b) mpoBenenune yueOHbIX (OTMMIUAIBI, 3aHUMATEIIbHBIC YPOKU U
NATUMUHYTKH, YPOK - IEJIOBasi UTPa, YPOK — MYTEIIECTBUE, YPOK MacTep-
KJIACC, YPOK-UCCIEI0OBAHNE U Jp.) U yUeOHO-pa3BIEKATEIbHBIX MEPONIPUATUI
(konkypc-urpa «IIpenMeTHbIi KpoccBOpI», TypHUP «CBOS UTpay,
BUKTOPHHBI, TUTEPATypHAsT KOMIIO3UIIKS, KOHKYPC T'a3€T U PUCYHKOB H JIp.),

[IpuoOperenune  coruanbHO

3Ha4UMOro OIIbITA
COTPYAHUYECTBA U B3aUMHOMN

IIOMOIIIH

A) opranmu3zanus medcTBa MOTUBUPOBAHHBIX U SPYIUPOBAHHBIX yUAITUXCS
HaJl UX HEYCNEBAIOIINMU OJHOKJIACCHUKAMMU:

- OPraHU30BaTh TPYIITY OTCTAIOIIUX, KOTOPHIE XOTEIH Obl TOBBICUTH YPOBEHB
CBOUX 3HAHUH U MPEJIOKUTh HauboJiee 0OJAPEHHBIM YUYE€HUKaM MPOBOAUTH




3aHATHUS ISl HUX
- BpeMsl OT BPEMEHHU IPOCHUTh TaKUX IIKOJIBHUKOB IIPUHUMATh y4acTHE B
COCTaBJICHUH MPOBEPOYHBIX 3aJJaHUM JIJIs1 BCETO Kilacca

- 1aTh KM BO3MOYXHOCTb TIPOBECTH KOHCYJIBTAINN TIEPe]] KOHTPOJILHOM
paboToii U T.1I.

— HaXOJUTh JUUIS TAKMX YIEHUKOB MHTCPECHBIN JOITOJIHUTEIBHBINA MaTepUall,
KOTOPBIC MOTJIH ObI 0Ka3aThCsl IMTOJIC3HBIMU JIJIS YIITYOJICHHOTO M3yUYCHUS
npeaMeTa

b) criocoOHBIM yueHHKaM MOKHO MPEJIOKUTD B3SITh Ha Ce0S OJTHY U3
CJICTYIOIINX POJICH: aCCUCTEHT, JJA0OPAHT, KOHCYJIBTAHT | JIp.

9 ucrnonp3oBanue KT n MIPOTPaMMBI-TPEHAKEPHI, TECTHI, 3aYEThI B AJICKTPOHHBIX TPUIIOKCHHSIX,
JTUCTAHITUOHHBIX MYJIBTEMEINIHBIC TTPE3CHTAIlNN, HAyYHO-TIOMYJISIpHBIC TTepeaadn, (GUIbMBI,
00pa3oBaTeIbHbBIX BUJICO JICKIIUHU
TEXHOJIOTHI 00yUYeHus,
00ecreuynBaroIIMX
COBPEMEHHbBIC aKTHBHOCTH
00yJaroIMXCs

10 WHUIIMAPOBAHUE U peanu3anys YICHHKaM1 WHIUBUTYATBHBIX W TPYIIIIOBBIX HCCIEI0BATEIBCKUX

MOJIIEPIKKA
HCCIIe0BaTEILCKON
JIeSATEIbHOCTH HIKOJBHUKOB

IPOEKTOB(BO3MOXKHOCTH TPHOOPECTH HABBIK CAMOCTOSTEIIEHOTO PEIICHHUS
TEOPETUYECKON MTPOOIEMBbI, HABBIK T€HEPUPOBAHUS U O(HOPMIICHHUS
COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHLHOTO OTHOIICHUS K UY>KUM HUJIESM,
0o(OpMIICHHBIM B paboTax APYTUX UCCIEAOBATENCH, HABBIK MTyOJIUYHOTO
BBICTYIUICHUS TIEpe] ayAUTOPUEH, apryMEHTUPOBAHMS M OTCTaWBAaHUS CBOCH
TOYKHU 3PEHUS)




COAEPKAHUE OBYUYEHUSA
10 KUIACC
Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOILECTBEHHBIMU, TEXHUYECKUMH U JPYTUMU €CTECTBEHHBIMU HayKaMH,
¢dunocodueit, STUKOM, IcTEeTUKON U TipaBoM. Ponb Ouonoruu B popMuUpoBaHUN COBPEMEHHON HAYYHOW KapTHUHBI MUPA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo/bl MO3HAHUS KUBOM PUPO/ILI (HAOII0ACHUE, IKCIIEPUMEHT, ONMCaHUe, U3MEPEHUE, KilacCupUKaIus,
MOJICTUPOBaHUE, CTaTUCTUUECKass 00paboTKa JaHHBIX).

JlemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[TpakTuueckas padorta Ne 1. «Mcnonb30BaHUE pa3IMUHBIX METOAOB MIPU U3YYEHUU OMOTOTUYECKUX OOBEKTOBY.
Tema 2. 7)KuBble cucTeMbl U MX OPraHU3AIUS.

JKusbie cucteMbl (OMOCUCTEMBI) KaK IPeAMET u3yueHus onosoruu. OTINYne )KUBBIX CUCTEM OT HEOPTaHUUYECKOU
MIPUPOJBI.

CpoiicTBa OMOCUCTEM U X pa3HOoOpasue. Y pOBHU OpraHU3alliyd OMOCUCTEM: MOJIEKYJISIPHBIN, KJIIETOUHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, TOIMYJISIITUOHHO-BHIOBOM, 9KOCHUCTEMHBIN (OMOTEOIeHOTUYECKHI ), OMoCc(epHBIi.

JleMoHCTpaum:



Tabmuibl u cxembl: «OCHOBHBIC TTPU3HAKY KH3HIN», « Y POBHU OPTaHU3AIUN KUBOUW TPUPOIBI.
O6opynosanue: Mmojaenb MoJiekyisl JJHK.
Tema 3. XumMuuyeCcKuil COCTAB U CTPOEHUE KJIETKH.

XHUMMYECKHUHN COCTaB KJICTKHA. XMMHUUYCCKHUE DIIEMEHTHI: MAaKpO3JCMCHTBI, MUKPO3JICMCHTEI. BOI[a N MUHCPAJIbHBIC
BCIICCTBA.

qDYHKHI/II/I BOJbI 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HOII,Z[Cp)KaHI/IG OCMOTHYECKOro OajaHca.

benku. CoctaB u ctpoeHue 0eaKoB. AMHUHOKUCIOTEI — MOHOMEPHI OenkoB. He3ameHnMble 1 3aMEeHUMble aMUHOKHUCIIOTHI.
AMMHOKHCIIOTHBIM COCTaB. Y POBHH CTPYKTYpPbI OEJIKOBOW MOJIEKYJIbI (IIEpBUYHASL, BTOPUYHAS, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XMMHUYECKHE CBOMCTBa OenkoB. bruonornueckue GpyHkimm OEIKOB.

depMeHTBI — Onosiornueckue karaauzaropbl. CTpoeHre pepMeHTa: akTUBHBIN LIEHTP, CyOCcTpaTHAas CIEHU(PUIHOCTb.
Kodepmentsl. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCAaXapuIbl (TI0K03a, pud03a U Ae30KCUpr003a), 1rucaxapu/ibl (caxaposa, JJakTo3a) U MoJIMcaxapu/ibl
(kpaxmai, TIIMKOTeH, 11eJUTI0103a). bruomornueckue pyHKIUU yriIeBOJOB.

Jlunuaet: Tpurauuepuabl, hochomunusl, crepouasl. [ uapodunbHo-ruapododHbie cBOcTBA. bronorndyeckue GyHKINH
munuaoB. CpaBHEHUE YTIIEBOIOB, OCJIKOB U JIUMIUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneotuasl — MoHOMepbI HyKiIeMHOBBIX kKucioT. Ctpoenue u ¢pynkiuu JJHK.
Crpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[{uTonorus — Hayka o kjeTke. Kierounast Teopusi — npumep B3auMOJeHCTBUS Uiel U ()aKTOB B HAYYHOM MO3HAHUHU.
Metonsl n3ydeHus: KIETKU.

Krerka kak nenoctHas xuBasi cuctema. OO11re NpU3HaKU KIETOK: 3aMKHYyTasi HapyxHasi MeMOpana, mojekysnbl JJTHK kak
IeHETUYECKUH anmapar, CuCTeMa CUHTEe3a Oelka.



Tunel KIETOK: 3yKapuoTHYECKask U IpokapuoTuieckas. OcOOEHHOCTU CTPOECHHUS MPOKAPUOTHUYECKON KileTKH. Kierounas
cTeHka Oakrepuil. CTpoeHHe 3yKapuOTHIECKON KIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, dKUBOTHON U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOUYHAsl CTEHKA, TIIMKOKAIMKC, UX QyHKIMH. [InazmaTndeckas memOpana, eé
cBoiicTBa u ¢pyHkuuu. [{uromiasma u e€ opranounpl. OqHomeMOpanHble oprasou bl kietku: J1IC, anmapat I'onbxw,
In30COMBI. [10IyaBTOHOMHBIE OpPraHOUABI KJIIETKU: MUTOXOHIPUH, TUIACTHIBL. [IpONCXOXkAECHME MUTOXOHAPUI U TUTACTH.
Bunp! minactun. HemeMOpaHHble OpraHOUIbI KJIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIECHTPUOJIH, PECHUYKH, KTy THKH.
@yHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

Anpo — perynasTopHblil eHTp KieTku. CTpoeHue saapa: saepHas 000J04Ka, KapHoIIa3Ma, XpOMAaTUH, SAPBIIIKO.
XPpOMOCOMBI.

TpaHCIIOPT BEIECTB B KJIETKE.
JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®panknul, K. M. bap.

Junarpammel: «Pacnpenenenrne XMMAYECKHUX 3JIEMEHTOB B HEXKUBOM ITPUPOAE», «Pacnpenenenne XuMUYECKUX SJIEMEHTOB B
YKUBOU IIPUPOIE.

Tabnunps! u cxeMmsl: «Ileproauueckas Tabnnna XMMHUYECKUX 3JIEMEHTOBY», « CTpOE€HHE MOJIEKYJIbI BOJBD, «brocunTe3
oenka», «CtpoeHue MoJekyinl 0enka», «Ctpoenue pepmenTtay, «Hykinennossle kuciaotel. JJHK», «CtpoeHne Mosnexyiibl
AT®», «CtpoeHne 3yKapuOTHUYECKOUN KIETKN», «CTpOEHHE JKUBOTHOM KIETKN», «CTpOEHNE PACTUTEIBHOU KIETKW,
«CTpoeHne MPOKapUOTUYECKON KIIETKW», «CTPOCHHUE Apa KIETKN», « Y TIIEBOIABIY, «JIumuab.

O6opynoBaHuE: CBETOBOM MUKPOCKOII, 000pY0BaHUE AJIs TPOBEACHUS HAOIIOIEHUIA, U3BMEPEHU, IKCTIEPUMEHTOB,
MUKPOIPEnapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIBHBIX KIETOK.

JlabopaTtopHble M NpakTHYecKHe padoThI:



JlabopartopHas padota Ne 1. «M3y4yeHne KaTaTuTHUIECKOM aKTUBHOCTH (JepMEHTOB (Ha MPUMEPE aMUIIa3bl U KaTanas3bl).

JlabopaTtopHas pabota Ne 2. «3ydeHne cTpoeHHs KIETOK paCTeHU, dKUBOTHBIX U OAKTEPHIL 1O MUKPOCKOTIOM Ha
rOTOBBIX MUKpOIIpEnaparax u uX OMUCaAHUE).

Tema 4. ’KuzneneTeJJbHOCTL KJIETKH.

OOMeH BenecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKUI OOMEH) M TUCCUMMITALINS (SHEPTeTUYECKU 0OMEH) —
JIBE CTOPOHBI €IMHOTO Tpoliecca MeTadou3mMa. Polib 3aKOHOB COXpaHEHHS BEIIECTB U PHEPTUU B TOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BenlecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Ponb (hepMeHTOB B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUN
B KJIETKE.

dotocunTte3. CBeToBast U TeMHOBas asbl porocuuTeda. Peakiuu gorocunresa. IphexkTUBHOCTH (POTOCUHTE3a. 3HAUCHUE
dboTocuHTE3a A5 KU3HU Ha 3emuie. BiusiHue ycinoBuil cpeqibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIIEHUS €r0
IPOAYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3UPYIOIINE OaKTepruu. 3HaUeHNE XEMOCHHTE3a ISl )KM3HA Ha 3eMIIe.

DHepreTrueckuii oOMeH B KiieTke. Paciernyienrue BemecTs, BbIICICHUE U aKKyMYJIUPOBaHUE SHEPTUH B KIIETKE. DTarlbl
sHepreTuyeckoro oomena. ['mxonus. bpoxenue u ero Buasl. Kucinopoanoe okucienue, il KJICTOYHOE JIbIXaHHE.
OxucnutensHoe dochopunupoanue. IPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

Peakuun matpuunoro cuntesa. ['enernueckas nndopmanus u [JJHK. Peanuzamus renernueckoit nHGoOpMaluu B KIETKE.
['enetnueckuii koa u ero cBoiicta. Tpanckpunuus — maTpuunbiii cuHTe3 PHK. Tpancasiuus — Ouocunrtes Oenka. Jtarbl
TpaHcsuuu. KoaupoBanue aMuHOKUCTOT. Posib ppubocom B GmocuHTe3e Oerka.

Hexkinerounsie hopmbl xku3au — BUpychl. ictopus otkpeitust BupycoB (L. Y. BanoBckuit). OCOOEHHOCTH CTPOSHUS U
YKU3HEHHOTO IUKJIa BUPYCOB. baktepuodaru. bonesnu pacrenuii, ®KUBOTHBIX U Y€JIOBEKA, BRI3bIBAEMbBIC BUpycamMu. Bupyc



ummyHoaeduiuTa yenoeka (BUY) — Bo3Oyaurens CI1Mla. OGpaTHas TpaHCKPUIIIHS, peBepTa3a U HHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUA.

JleMoHCcTpauu:
[Toptpetsl: H. K. Konbiios, /. N. UBanosckuii, K. A. Tumupszes.

Tabmunp! u cxeMbl: « TUnbl nTUTaHUS», «MeTadboau3M», «MHUTOXOHAPUI», « IHEPTETUUECKUI 00MEH», «XII0pOILIacTy,
«®otocuntesn, «Ctpoenue JJHK», «Ctpoenne n ¢pyHkiumonupoBanue rena», «Cunre3 0enkay, «I eHeTu4ecKuil Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxu3HeHHbI nukia Bupyca CIIM/a, 6akrepuodara», «Permmkanus JJHK.

O6opynoBanue: moaenu-anmmkanuu «Y npoenue JJHK u tpanckpunuusy», «buocunres 6enka», « CTpoeHUE KICTKNY,
mMozenb cTpykTypsl JIHK.

11 KVIACC
Tema 5. PazmMHOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHnbIit IUKII, UK AKU3HEHHBIN UK KieTku. UaTepdaza u muto3s. [Ipoiieccel, nmpoTekaroiiye B HHTEpdase.
Pernmukanms — peakuus marpudHoro cuate3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBINA HA0Op — KAPUOTHIIL.
JIMTUIOUTHBIN U TarIOuIHBIN XpOMOCOMHBIE HA0OPHI. XpoMatuibl. [{uTosorunyeckrne 0OCHOBBI pa3MHOKEHUS U
VH/IMBU1yaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue kinetku — Muto3. Ctaguu Mutosa. [Ipoueccsl, MPOUCXOIAIINE HA Pa3HBIX CTAIUSIX MUTO3a. bruomornueckui
CMBICJI MUTO3a.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

cDOpMBI Pa3SMHOKCHUA OPraHu3MOB: OecIoJI0€ U MOJIOBOE. BI/IJIBI OecIoJIoro PAa3SMHOXKCHUS: JCTICHUC HAJIBOC, IOYKOBAHUC
OJHO- U MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BCTCTATHUBHOC PAa3MHOXKCHHC. HCKYCCTBGHHoe KIIOHUPOBAHHUEC OPraHU3MOB,
€ro 3HAYCHHUC I CCIICKINU.



[TonoBoe Pa3MHOKCHHUC, €TO OTIINYUA OT Oecronoro.

Meiio3. Ctanuu meriosa. [Tponeccsl, mpoucxoadime Ha ctaausax Meios3a. [ToBenenne xpomocom B Meiiose. Kpoccunronep.
buonornueckuii cMbICI M 3HaUCHHE MeH03a.

["ameTorenes — npornecc 00pa30BaHUs MOJOBBIX KIETOK Y dKUBOTHBIX. [10JI0BbIE jKelie3bl: CEMEHHUKHU U STUYHUKU.
OOpa3zoBaHue U pa3BUTHUE TOJOBBIX KIETOK — FaMeT (CIIepMaTO30M/1, SIUIIEKIIETKA) — CIEPMATOreHe3 U OBOTEHE3.
Oco0eHHOCTH CTPOCHUS AUIIEKIETOK U criepMaTto3onioB. OmnogoTBopeHue. [lapreHorenes.

NuauBrayanbHOE pa3BUTHE (OHTOreHe3). OMOPHUOHAIBHOE pa3BUTHE (AMOPUOTEeHE3). DTanbl SMOPUOHAIBHOTO PA3BUTHS Y
MO3BOHOYHBIX )KUBOTHBIX: Ip0oOJIEHUE, racTpyJisilus, opranoreses. [locramOpuonanbHoe pazputue. Tunel
NOCTA3MOPHUOHAIBHOTO PA3BUTHSL: IPSIMOE, HEMIPSAMOE (JIMYMHOUYHOE). BinsiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, ()AKTOPHI,
CHOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOCTBA.

Pocrt u pa3Butue pactenuil. OHTOreHe3 HBETKOBOIO PACTEHHS: CTPOCHUE CEMEHH, CTAIMM PA3BUTHSI.
JlemoHcTpanum:

Tabnuibl 1 cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOMHOE OTIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUII,
«BereratuBHOE pa3MHOKEHHUE pacTCHUI, «JleneHune KieTku 6akTepuiny, « CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHE
XpoMocoMbDy, «Knerounsiii ukm», «Pemnukanusa JJTHK», «Mwuto3», «Meno3y, «IIpsiMoe u HenpsiMoe pa3BUTHEY,
«l"ameTroreHes3 y MIEKONMUTAIOIINX U YEIIOBEKa», « OCHOBHBIEC CTAAUU OHTOTEHE3A).

O6opynoBaHue: MUKPOCKOI, MUKporpenaparsl «CrnepMaTo301 1kl MIIEKOTIUTAIOIIET0», «AUIIeKIeTKa MICKOIUTAIOLIETO»,
«KaprokunHes B KJIETKaX KOPEIIKa JIyKa», MarHUTHasI MOJIeNib-aniinkanus «Jlenenue kinetkun», moaens [AHK, Mmonens
MeTadazHo XPOMOCOMBI.

JlabopaTopHbie H MpaKTHYECKHE PA0OTHI:

JlabopaTtophas pabota Ne 3. «Habmroienre MuTO3a B KJIETKaX KOHUYMKA KOPEITKA JTyKa Ha TOTOBBIX MUKPOTIPETapaTax».



JlaGoparopHas padoTa Ne 4. «3yueHre cTpoeHUs MOJOBBIX KIETOK HA TOTOBBIX MUKPOIIPENapaTaxy.
Tema 6. HacsieAcTBEHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB.

[IpeameT u 3apaun reHeTUKU. VicTopus pa3BUTHS TEHETUKHU. POJIb TUTONIOTHH U SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHUKHU.
Bxnaa poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKU. METO bl TeHETUKU (TUOPUI0JIOTUYECKHM,
UTOT€HETUYECKUM, MOJIEKYJIIpHO-TeHeTUYeCKHil). OCHOBHBIE TeHETUUECKHE MOHATHA. [ eHeTnuecKkasi CHMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTH HacCeOBaHUs IPU3HAKOB, ycTaHOBJIEHHBIE ['. Menaenem. MOHOTHOpHUIHOE CKpENIMBaHNE. 3aKOH
eauHoo0pa3usi rTHOpUIOB MepBoro nokoiaeHus. [IpaBmio qomMmuHUpoBaHUs. 3aKOH pacIIeIIEHUs MPU3HAKOB. [ umnoresa
YUCTOTHI rameT. [losiHOe U HenoTHOE TOMUHUPOBAHUE.

JluruOpuiHOE CKpelrBaHue. 3aKOH HE3aBHCHMOT'O HaCJIeIOBaHUS MMPU3HAKOB. [ [MTOreHETHYECKHE OCHOBBI JUTHOPHTHOTO
CKpeIIMBaHus. AHAIU3HPYIOIIee CKpelnuBanue. Vcmoap30BaHne aHATTM3UPYIONICTO CKPEITUBAHMS JIJISL OTIPEICIICHUS
TEHOTHIIA OCOOH.

CuerienHoe HaclieqoBanue npu3HakoB. Padora T. MopraHna 1o ciierieHHOMY HaclieJoBaHuIo reHoB. Hapyrienue
CLCIUICHUS T€HOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHUSI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['enerrka nosia. XpoMOCOMHOE OIpeiesieHre Mo1a. AyTOCOMBI U MOJIOBbIE XpPOMOCOMBI. ['OMOramMeTHbIE U
reTeporaMeTHble Opranu3Mel. HacnenoBanue npu3HakoB, CHEIJIEHHBIX C TOJIOM.

N3meHunBOCTh. BUIBI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs!. POJIb Cpeibl B HEHACIIEICTBEHHOU
M3MEHYUBOCTU. XapaKTEPUCTHKA MOAU(DUKAIIMOHHON N3MEHYUBOCTU. BapuanimoHHbIi psii 1 BapualliOHHAs KpUBasl.
Hopwma peaknuu nipusHaka. KonmuecTBEHHbBIE U KAYECTBEHHBIE MIPU3HAKU U UX HOpMa peakunu. CBoicTBa
MOU(DUKAITMOHHONW W3MEHUYHNBOCTH.



HacnencrBenHas, i reHOTUIUYECKasi, ©3MEHYMBOCTh. KoMOMHATHBHAs K3MEHYMBOCTh. Mei103 U 10JI0BOM Mponece —
OCHOBa KOMOMHATUBHON M3MEHYMBOCTH. MyTalluOHHAs M3MEHYMBOCTh. Kitaccudukanys MmyTaiuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpuIMHbEI MyTaruii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B
HacieacTBeHHoM n3MeHunBocty H. M. BaBunogsa.

BHGHHCpHaH HaCJICACTBCHHOCTb U HBMCHUYHUBOCTD.

['enetuka yenoseka. Kapuorumn uyenoBeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: T€HEAIOTUYECKUH, OJIM3HEIIOBBIN,
LUTOT€HETUYECKHUM, OMOXUMHUYECKUI, MOJIEKYJISIpHO-TeHETHUYEeCKU. COBpEMEHHOE OIpeIe/IEHNE TeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM uncie ¢ nomoisko [1[[P-anann3a. Hacneacreenusie
3a00JIeBaHMS YEJIOBEKA: T€HHbIC 00JI€3HU, 00JIE3HU C HACIIEICTBEHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HMU.
ComMarndeckue U renepatuBHbie MyTaruu. CTBOJIOBBIC KJIETKU. [IpUHIMIIBI 370pOBOTO 00pa3a KU3HHU, TUATHOCTHKH,
npodUIAKTHKY U JISYSHUS TeHETHUECKUX OoJie3Hel. MenKo-reHeTHUeCKOe KOHCYIbTHPOBaHUE. 3HAUYEHNE MEIUITMHCKOM
TCHETHUKH B IIPEIOTBPAICHUN 1 JICUCHUN TCHETHYECKUX 3a00JIeBaHUM YeIOBeKa.

JlemoHcTpanum:
[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecorckuii, H. 1. BaBuiios.

Tabnuiel 1 cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsI OCHOBAY, «3aKOH PaCIICIIJICHUS U €T0
[UTOT€HETUYECKasi OCHOBaY», «3aKOH UUCTOTHI TaMeT», «lurubpuaHoe ckpemniuBanuey, «l{utosornueckue 0CHOBBI
JTUTHOPUIHOTO CKpeluBaHus», «Meho3y, «B3auMoaeicTBie alljieIbHBIX TeHOBY, «I €HETHYECKHE KapThl paCTCHUH,
YKUBOTHBIX U YeJIOBeKa», «I eHeTrka mnojay, «3aKOHOMEPHOCTH HACJIEOBaHUs, CIEIUICHHOTO ¢ MoJioM», «KapuoTursl
YEJIOBEKa U )KUBOTHBIX», «BUIbI U3MEHINBOCTHY, «MoaudukamonHas ”3MEHUYNBOCThY, «HaciaenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoJeIH-anmuIMKaul « MoOHOTHOPHIHOE CKpeluBanuey, «HemonHoe nomuHupoBanuey, «urudbpuanoe
ckpernuBanuey, «Ilepexkpéct xpomocom», MUKpOCKOT U MUKporipenapar «Jlpozodunay (Hopma, MmyTtanuu GopMbI KPHLILEB
W OKpacku Tena), repoapuii «I'opox moCeBHONY.



JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTMOPUHOTO U IUTUOPUTHOTO CKPEIIUBaHUA Y AP030(dUIIbl Ha
TOTOBBIX MUKpOIIpENapaTax.

JlabopaTtopHas pabota Ne 6. «3ydenre MoauduKamoOHHOW U3MEHYUBOCTH, TOCTPOSCHUE BAPUALTMOHHOTO psJia U
BapUALMOHHON KPUBOWY.

JlabopaTtopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uiibl Ha TOTOBBIX MUKpOIIperapaTaxy.
[TpakTuueckas padota Ne 2. «CocTaBieHue U aHAJIN3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa U IPOLECC. 3apOkKIAEHUE celleKIuU 1 nomectukanusa. Yuenne H. M. Basuiiosa o nenrpax
MPOUCXO0XKJICHNUA U MHOTO00pa3us KyJIbTYPHBIX pacTeHHi. LIeHTpbl MpOMCXOXKACHUS TOMAIIHUX )KUBOTHBIX. COpT,
IIOpOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbIN U UHANBUAYATbHBII OTOOPHI B CENEKIIUU PACTEHHUI U )KUBOTHBIX. OLleHKa
aKcTephepa. bam3kopoacTBeHHOE cKpeluBanue — HHOpuauHT. Ynuctas nuHus. CKpelnuBaHue YUCTBIX JUHUM. ['eTeposuc,
nu TubpuiHas cuna. HepoacrBeHHoe ckpenuBanue — aytopuauar. Otaanéunas ruopuau3anus u e€ yCrexu.
HckyccTBEHHBIN MyTareHes3 v MOJyYEHHUE TTOJUTIIONI0B. JJOCTHIKEHUS CEJIEKIIUA PACTCHUHN, J)KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTrexHoorus Kak 0Tpacib NpOU3BOACTBA. | eHHas nHxkeHepus. Jtarbl co3aanus pekomOunantaoi JJHK u
TPAHCTE€HHBIX OpraHn3MoB. Kiierounas naxxenepus. Kierounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KiionupoBanue BbICOKOMPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U ATUUECKHUE MPOOJIEMBI.
I'MO — reneTruecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:



[Toptpetsr: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.

Tabnuib! 1 cxembl: kKapTa «LIeHTpbI IPOUCXOXKIECHUS U MHOTO00pa3usl KyJIbTYPHBIX pacTeHuin», «[lopoibl noManHux
KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OTnanénnas rudpuauzanus», «Padbotel akagemuka M. @. iBaHoBay,
«ITomunnouaus», «O0BEKTH OMOTEXHOJIOTUNY, «KileTouHbIe KYIBTYphI U KJIOHHUpOBaHUEe», « KOHCTpyHrpoBaHue 1 nepeHoc
T'€HOB, XPOMOCOM.

OOopynoBaHue: MYJISKH IJIOA0B U KOPHEIUIOA0B AUKUX (POPM U KYJIbTYPHBIX COPTOB pacTeHUl, repoapuii
«CenbCKOX035IICTBEHHBIE PACTEHUS.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOBI U IOCTUKEHUSI CEICKIIUU PACTEHUH U )KMBOTHBIX (HA CEJIEKIIMOHHYIO CTAHITHUIO,
MJIEMEHHYIO (hepMy, COPTOUCIIBITATENIbHBINA YYaCTOK, B TEIIMYHOE XO35UCTBO, TA00PATOPUIO arpOYHUBEPCUTETA UITH
HAay4YHOTO IIEHTPA)».

12 KJIACC

Tema 1. DBOJIIOIIMOHHAA OMOJIOTHA.

[IpeanochbuTKu BOZHUKHOBEHUS YBOJIFOITMOHHON TEOPUU. DBOJIOINIMOHHAS TeOpHst U €€ MecTo B Onosoruu. Brusaue
HBOJTFOIMOHHON TEOPUM Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuaerenbcTBa 3BOMIONMU. [TaneoHTonOrHYeCKre: MOCIEI0BATENBLHOCTD MOSBICHHS BUAOB B MAJIEOHTOJIOTUYECKON
JIETONHCH, TiepexoHbie PopMbl. buoreorpaduueckue: cXoACTBO U paznuyue GpayH U (prop MaTepuKoB U OCTPOBOB.



OMOpHoNIOrHUecKre: CXOACTBA U pa3Inyuns YMOPHOHOB Pa3HBIX BUI0B MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHYECKHUE:
rOMOJIOTUYHbBIE, aHAJIOTUYHBIE, PyIUMEHTAaPHbBIE OPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHE: CXOJCTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKUX ITyTEH Y BCEX OPraHU3MOB.

OposonmonHas teopus Y. lapeuna. [Ipeanocslikn BO3HUKHOBEHHUS JapBUHU3MA. JIBUKYIIIME CUIIBI 3BOJIIOIIUU BUJIOB 110
JapBuny (M30bITOUHOE PAa3MHOXKEHHE MPU OTPAHUYECHHOCTH PECYPCOB, HEoMpeaeaEHHass K3BMEHUYMBOCTh, O0pKOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.
MuxkposBosrorus. [lomynsus kak eAMHUIA BUAAQ U SBOJIIOLUU.

JIBrkymne cuitbl ((pakTopbl) 3BOJTIOLMH BUIOB B MpUpoe. MyTallMOHHBIN NpOUEcC 1 KOMOMHATUBHAS N3MEHYHBOCTb.
[TonynsiuroHHBIE BOJHBI U Apeiid reHoB. N3oasauusa 1 Murpanms.

EcTtecTBeHHBII 0TOOp — HanpaBIIAIOMIMN (akTop 3BOTOUUNA. POPMBI €ECTECTBEHHOTO 0TOOpA.

[Tpucnoco61eHHOCTh OPTaHU3MOB KakK pe3yibTaT 3BoJitonuu. [IpuMepsl npucnocobaeHuit y opranu3zmMoB. ApoMopdo3sl 1
UJIN0A Il TAllUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BU1000pa30BaHus: reorpaduueckoe, SKOJI0rHIeCKOe.

Maxkpooasosorusi. @opmel 3BosONIMK: (PriieTUYECKasi, TMBEpreHTHAs, KOHBEPreHTHasl, mapasuienbHas. HeoopatumocTts
ABOJIIOLIUH.

[IpoucxoxieHrne OT HeclelMaIu3upoOBaHHbIX MpeakoB. [Iporpeccupyromias cnennanu3anus. AJanTUBHAS paaraliusl.
JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H.
CeBeplOB.



Tabmus! u cxeMbl: «Pa3BuTHE OpraHNYEecKOro Mupa Ha 3eMie», «3apObIIIN MTO3BOHOYHBIX KHUBOTHBIXY,
«Apxeontepukcy», «P@opMel 00prOBI 3a cylecTBOBaHUE», «EcTecTBEHHBIN 0TOOP», « MHOroo0Opa3ue COpToB pacTeHUI»,
«MHoroo0Opa3sue nopoJ )KuBOTHbIX», «llonmynsauuny», «MyTallmoHHas U3MEHUYUBOCTBY», K ApOMOP(O3bI»,
«Uomoanantanumn», «O01mas qereepanus», «IBuxyie cuisl sBosionuny», «Kapra-cxema mapupyra myremectsus Y.
Hapsunay, «bopn0a 3a cymiectBoBanue», «IIpucmnoco0ieHHOCTs Opranu3MoBy, «I'eorpadudeckoe BUI000pa3oBaHUEY,
«DKOJIOTMUECKO€e BUI000pa30BaHUE.

OO0opynoBaHue: KOJUIEKINS HACEKOMBIX C pa3JIMYHBIMU THUIIAMHU OKPACKHU, HA0OP IUIOA0B U ceMsIH, Kojutekuus «lIprumepbl
3aIUTHBIX PUCTOCOOTIEHUH Y )KUBOTHBIX», MOJENb « OCHOBHBIE HAIIPABJICHHSI 3BOJIOLHUN», 00BEMHAsA MoAeNb «CTpoeHue
TOJIOBHOT'O MO3T'a I03BOHOYHBIX».

buoreorpaduyeckas kapra Mupa, KoJueKius «DopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHUI», MOJIEITh
anmunkanus «llepekpéct xpomMmocomy, BlaxHbIe npenapaTsl «Pa3BuTue HacCEKOMOT0», «Pa3BUTHE JISATYIIKNY,
Mukponpenapar «JIpo3zodpunay (Hopma, MyTaruu GOpMbl KPUIHEB U OKPACKH TeEJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHe PpadoThI:

JlabopaTtopnas pabota Ne 1. «CpaBHeHre BUI0B 110 MOPHOIOTHIECKOMY KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTA OPTaHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4HbI€ MPEICTABICHUS O 3aPOKICHUM XU3HHU. HayuHble THIIOTE3b BOSHUKHOBEHUS KU3HU Ha 3emJie: aOMOTeHes3 U
MaHcrnepMusi. XMMHUUECKast BOJIIOIHUS. AOUOTE€HHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUUECKHUX.
DKCIEepUMEHTAIBHOE TOATBEPXKICHUE XMMUYECKOM IBOJIIOIMU. HauanbHbIe ATarbl OMOJIOrM4ecKoi 3BOJIONMH. ['unoresa
PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE MPOTOKJIETKH. [IepBbIe KIETKH U UX IBOJIIOIIHS.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.



PazButue xxu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxeii. Apxerickas u npoTtepo3oiickas 3pbl. [laneo3olickas spa u eé
NepUOAbl: KEMOPUNCKUHN, OPJIOBUKCKHUH, CHITYPUUCKUI, J€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o30HCcKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUN, METTOBOM.
Kalino3oiickas spa U €€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPONOTEHOBBIH.

XapaKTCpI/ICTI/IKa KIIMMaTa U ICOJOTUYCCKUX IIPOUCCCOB. OCHOBHBIC ATaIbI 9BOJJIIOIOHUHU PACTUTCIIBHOT'O U JKUBOTHOI'O MHPA.
ApOMOp(bO?;I)I y paCTeHI/Iﬁ H ) KXUBOTHBIX. HOSIBJIGHI/IG, pacuBCT U BBIMUPAHHUC I'PYIIII JKUBBIX OPIaHHU3MOB.

Cucrema OPTraHMYCCKOro Mrupa Kak OTpaKCHHEC 3BOJIIOLNH. OCHOBHBIE CUCTEMaTHUYECKUE I'pyHnIibl OPpTraHu3MOB.

OBOJIOLHUS YeT0BeKa. AHTPOIIOJNIOrUs Kak HayKa. Pa3BuTHe npeacTaBiIeHUil O MPOUCX0XKICHUH YeloBeKa. MeTo bl
U3y4eHUs aHTpororenesa. CXoJCTBa U pa3ianyiMsl YeJOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JIBrkymme cuiiel ((pakTopel) aHTponioreHesa. HacneacTBeHHas KI3MEHYMBOCTh M €CTECTBEHHBINM 0TOOP. OOLIECTBEHHBIN
o0Opa3 *U3HH, U3TOTOBIIEHUE OPYIUI TPYAa, MBIIIICHUE, PEYb.

OCHOBHBIE CTAIMU ¥ BETBU 3BOJIIOLIMY YEJIOBEKA: AaBCTPAIONUTEKH, HemoBek yMenblid, UenoBek npamoxoadiui, YenoBek
HeaHJiepTanbckuil, YenoBek pasymubiid. Haxoku nckomaeMbIx OCTaTKOB, BpEMsI CYIIIECTBOBaHUSA, 00J1aCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

UYenoeueckue packl. OCHOBHBIE OOJIBIITNE PACHl: €BPONICOUTHAS (€Bpa3uiicKas), HeTPO-aBCTPATONIHAS (9KBATOpUATIbHAS),
MOHTOJIOHU THAS (a3MaTCKO-aMepUKaHCKast). YepThl MPUCTIOCOOICHHOCTH MIPEACTABUTENICH YEIOBEUECKUX Pac K yCIOBUIM
cyiiecTBoBaHMs. ENMHCTBO YenoBeueckux pac. Kputuka pacusma.

JdeMoHCcTpanuu:
[Toptpetsr: @. Pequ, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuiel u cxembl: «Bo3HukHoBeHre CoTHEYHOM cUCTEMBIY, «PazBuTHe opraHnueckoro Mupay, «PacturenpHas KJIeTKay,
«KuBoTHas kieTka», «IIpokapuoTudeckas kietkay, « COBpeMeHHasi CUCTEMa OpTaHU4YecKoro Mupa», «CpaBHeHHE



AHATOMHUYCCKUX YCPT CTPOCHHUA YCIIOBCKA U I-I€JIOB€KOO6p213HI:IX 0663I>$IH)), «OCHOBHBIC MECTa ITaJICOHTOJIOTrMUECKNUX
HaXOJOK IIPCAKOB COBPCMCHHOT'O YCJIOBCKA, <<I[peBHeﬁmHe JIFO AN, ((I[pGBHI/IC JI0OH», «HepBBIG COBPCMCHHBIC JIFOOU),
«Yenoseueckue PacbD.

Oo6opynosanue: Mysku «IIpoucxoxaeHue yenoBeka» (0I0CThI aBCTPAIONUTEKA, MUTEKAHTPOIIA, HEaHIepTaJIbLa,
KPOMaHBOHIIA), CJICTIKU WJIM N300paKeHUSI KAMEHHBIX OpYAUi epBOOBITHOTO YelloBeKa (KaMHU-YOMIEepHl, pyOuia,
cKkpebi1a), TeoXpoHoJIorHYecKas Tabauua, KoueKus «PopmMbl COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[TpakTrueckas padota Ne 1. «I3yueHne NCKOMaeMbIX OCTATKOB PACTEHUMN U KUBOTHBIX B KOJUICKIIUSIX).
OKcKypeHs «IBOIIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN WIH KpaeBeAUYECKUI My3€eil).
Tema 3. Oprann3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTUs KaK HayKa. 3a1a4uu ¥ pa3/ielibl SKOJIOTUH. METOAbI SKOJTOTHYECKUX UCCIECTOBAHUN. DKOJIOTHYECKOE
MHPOBO33PEHHUE COBPEMEHHOTO YeJIOBEKA.

CpeI[BI oOuTaHUS OpraHu3MoOB: BOJHAsA, HA3CMHO-BO3AYyIIIHAA, IIOYBCHHAA, BHYTPHUOPIraHU3MCHHAI.

Okonoruueckue Gakropsl. Kinaccudukarius 3K010oruaeckux paxkTopoB: abMOTHUECKHE, OMOTUYECKUE U aHTPOIIOTCHHBIE.
JlelicTBrE SKOJIOTHYECKUX (DAaKTOPOB HA OPTaHU3MBI.

AOGuoTtnueckue (hakToOphl: CBET, TEMIIEpaTypa, BIaxxHoCTh. DoTonepuoansm. [Iprcnocobiennst opranu3mMoB K JEHCTBUIO
abnotnyeckux (HakTopoB. bruonorudeckue puTMel.

buotnueckue paxropel. Buapl 6noTHuecKMX B3aUMOACHCTBUIN: KOHKYPEHIUS, XUIIIHUYECTBO, CUMOMO3 U €r0 POPMBI.
[Tapa3zutusm, Koomnepamus, MyTyainu3M, KOMMEHCAIU3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHre OMOTUYECKUX B3aMMOACHCTBUM AJI CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.



DKOIOTHYECKUE XApPaKTCPUCTUKU ITOITYJIALINUA. OcCHOBHBIC ITOKa3aTeIHn momyJsinuu: 4YnuCJIICHHOCTD, IINIOTHOCTD,
POXKIACMOCTb, CMCPTHOCTD, IIPUPOCT, MUTpALTUL. I[I/IHaMI/IKa YHUCJICHHOCTH IIOITYJIIOUH U e€ peryisinu.

JdeMoHCTpanuu:
[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Ta6J'II/IHBI N CXCMBI: KapTa ((HpHpOI[HBIG 30HbI 3GMJII/I)), «CpeI[I)I oOuTaHUA OpraHu3MoOB», «CDOTOHepI/IOI[I/ISM»,
((HOHYJI}IIIHI/I)), <<3aKOHOM€pHOCTI/I POCTa YUCJIICHHOCTHU IIOIIYJIAITNH I/IH(bySOpI/II/I-TY(i)eJIBKI/I», «HHIHCBI)IG OCIIND.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopartopHas padota Ne 3. «Mopdosioruyeckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaHUSD.
JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktrueckas padora Ne 2. «Ilocy€T MIOTHOCTH MOMYJIALMI pa3HbIX BUIOB PACTEHUI.

Tema 4. CooOmiecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

Coo06111ecTBO OpraHu3MoB — OMo1eH03. CTPYKTYphl OMOIIEHO3a: BUI0Bas, TPOCTPAHCTBEHHAsI, Tpoduueckas (muiienas).
Bunpi-nomuaanTel. CBsi3U B OMOLIEHO3E.

DKoJIorHuecKre cuctemsl (3kocucteMsl). [lonsiTue 00 sxocucteme u 6uoreoneHoze. PyHKIMOHATBHBIE KOMIIOHEHTHI
HKOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTHI, peyLIeHThl. KpyroBOpOT BEIIECTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH S3KocucTeMbl. [IuiieBbie nenu u cet. OCHOBHBIE TIOKa3aTeNId HIKOCUCTEMBI: Onomacca,
OPOAYKIHMSL. DKOJOTUYECKUE MUPAMUAbL: TPOAYKIINU, YUCIEHHOCTH, OrnomMacchl. CBOMCTBA 3KOCUCTEM: YCTONUHUBOCTD,
camoperyJanus, pazsutue. CyKieccus.

ITpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMA XBOMHOTO WM IIUPOKOJIUCTBEHHOIO JIECa.

AHTPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POO3KOCcHCTEMBI. bruosornueckoe u X03sUCTBEHHOE 3HAUCHHE
arpod’KOCUCTEM U YPOOIKOCHUCTEM.



buopasnoobpazue kak GakTop ycToiunBocTH 3kocucteM. CoxpaHeHne OMOIOrHuecKOoro pasHooOpasus Ha 3emIie.

Yuenne B. U. Bepranckoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6mnochepst. JKuBoe BemecTBo u ero GyHKIUH.
Ocobennoctu 6uocdepsl Kak rio0aabHOM SKocucTeMbl. JJMHaMHUeckoe paBHOBecHE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoThl BeniecTB 1 OMOre0OXMMUYECKHUE IUKIIBI JJIEMEHTOB (Yriaepo/ia, a3oTa). 30HaIbHOCTh 6rochepbl. OCHOBHbBIE
OMOMBI CYIIIH.

UYenoseuecTBo B OnMocdepe 3emin. AHTpONIOreHHbIE M3MEeHEeHUsI B Ouocdepe. ['1odanpHbIe 9KOJIOTUYECKHE MPOOIEMBI.

CocymiecTBOBaHUE TPUPOJIBI U YesioBeuecTBa. CoxpaHeHrne OMopa3zHO00Opa3rs Kak OCHOBA YCTOMUHMBOCTH OMOCPEPHI.
OcHOBa paMOHATILHOTO YIPABICHUS MMPUPOTHBIMHI PECYPCaMH M UX UCIOJIb30BaHUE. JJOCTHKEHUS OMOJIOTHH B OXpaHa
TIPUPOJIBI.

JlemoHncTpanum:
[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Ta6nuiel u cxemsl: «Ilumessie enny», «bruoneHo3: cocTaB u CTPYKTypa», «lIpupoansie coodiecTBay, «Llenu nutanus,
«Ikonorudeckas nupamuaay, «buocdepa u yenoBex», « IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa
XBOMHOTO Jieca», «broleHo3 BogoéMay, « ArpoleHo3», «[I[puMepHble aHTPONIOT€HHbIE BO3CHCTBUS HA IPUPOIY,
«BaxHeie HICTOYHUKY 3arpsi3HEHUS BO3/yXa U TPYHTOBBIX Bo/», «[louBa — BaxHelIIast coctapistonias oOuochepsny,
«®DakTophl Aerpanauuu nousy, «IlapaukoBelil 3gpdekt», «DakTopbl paIuoaKTUBHOTO 3arpsi3HeHus ouochepnn», «O0mas
CTpyKTypa ouochepsi», «Pactpoctpanenue xu3Hu B ouocheper», «O30H0BBIN dKkpaH ouocheps», «KpyroBopot yrieposa
B Ouocdepe», «KpyroBopoT azoTa B IpUpPOILH.

O6opynoBanue: MoeNb-anmMKaus « Tunuuneie OMOLEeH03bI», TepOapuil «PacTurenbHbie cO00IIECTBAY, KOJIIEKIIUU
«buorneno3», «Bpenurenu BaXXHEHIITUX CENbCKOX03IMCTBEHHBIX KYJIbTYp», TepOapyu U KOJIJIEKIIUU PACTEHUN U
JKUBOTHBIX, IPUHAIJICIKAIIME K Pa3HBIM 3KOJIOTHYECKUM IpynnaM oJHOro Buaa, Kpacnas kaura Poccuiickont @enepannu,
N300pKEHUS OXPAHSIEMBIX BUJIOB PACTCHHUIA U KUBOTHBIX.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 BMOJIOT'N HA BA30OBOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornacao ®I'OC COOQO, ycTaHaBianBaloTCs TpEOOBaHUS K PE3YJIbTaTaM OCBOCHHUS 00YYaIOIUMUCS TPOrPaMM CPEIHETO
oO1ero o0pa3oBaHus: IMYHOCTHBIM, METANIPEAMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MpeaMeTa « BHOIorus» BbIAEIEHBI CIEIYIONINE COCTABIISIONINE:
OCO3HAaHHE 00YYaIOIUMHUCS POCCUNUCKON TPaKIaHCKOM UACHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOATENLHOCTH M CAMOOIPEIENIEHUI0, HaTMYle MOTHUBALIMKU K OOYYEHHIO OMOJIOTHH, LIEJIeHANPABICHHOE PA3BUTHE
BHYTPEHHUX YOEKIACHUN JTMUYHOCTH HA OCHOBE KJIFOYEBBIX LICHHOCTEW U MCTOPUUECKUX TPAIUINI pa3BUTHS
OMOJIOrMYECKOr0 3HaHUs1, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOJCTBOBATHCS B CBOEH AESITEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, MIPUCYIIIMMH CUCTEME OMOJIOTMYECKOTO 00pa30BaHUsI, HATMYUE SKOJIOTHYECKOTO
IPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS TIpeaMeTa « bBUOJIOTHS TIOCTUTAIOTCS B €IMHCTBE YUeOHOM U BOCIIUTATEIHLHOM
JESITETLHOCTH B COOTBETCTBUU C TPATULIMOHHBIMHA POCCUMCKUMHU COIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MpaBUIaMU U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT IIpoiieccaM
CaMOIIO3HAHMS, CAMOBOCIIMTAHUS M CAMOPA3BUTHSA, PA3BUTHSI BHYTPEHHEN NO3UIMU JUYHOCTH, MATPUOTU3MA, YBAKEHUS K
3aKOHY W TIPABOTIOPSIKY, UETIOBEKY Tpya U CTapIIeMy MOKOJEHUI0, B3aUMHOTO YBaXKCHUS, OEPEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HaCJIEIUIO U TPAJULMAM MHOIOHAIMOHAIBLHOIO Hapoaa Poccuiickoit @enepannu, Ipupoae U OKPYkKarOIIEN
cpene.



JIM4HOCTHBIE pe3ybTaThl OCBOEHUA y4eOHOro npeaMeTa « buoaorus» A0KHBI OTPaKaTh TOTOBHOCTh U CLIOCOOHOCTH
00y4JaronMxcst pyKoBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTH, CHCTEMON 1IEHHOCTHBIX
OpUEHTALM/, TO3UTUBHBIX BHYTPEHHUX YOCKACHHUM, COOTBETCTBYIONIUX TPAIUIIMOHHBIM [IEHHOCTSIM POCCUMCKOTO
OOIIECTBA, PACIIUPEHUE )KU3HEHHOTO OIbITA U OMbITA JACSITEIBHOCTH B MPOIIECCE peaTn3aliid OCHOBHBIX HAIIPABJICHUM
BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) IpakaIaHCKOro BOCIMUTAHUA:

c(hOpPMHPOBAHHOCTH TPAXKTAHCKOHN TO3UITUH 00YJAFOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO WICHA POCCHICKOTO
00IIIeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IPAB U 00s13aHHOCTEH, YBAKEHHE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH MPU CO3AAHUH YUEOHBIX MPOEKTOB, PEIIEHUH YUEOHbBIX U
NO3HABaTEJIbHBIX 33/]1a4, BHIIOJTHEHUH OMOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIATh COOCTBEHHYIO TO3UITUIO 110 OTHOIIEHUIO K SIBJICHHUSM COBPEMEHHOW KU3HU U OOBIACHSTH €€;

YMCHHUC YUUTBIBATH B CBOUX HCﬁCTBHﬂX H€O6XOI[I/IMOCTI> KOHCTPYKTHUBHOTI'O BBaHMOHGﬁCTBHH HIOI[Gﬁ C pa3HbIMH
Y6C)K,Z[GHI/IHMI/I, KYJIbTYPHBIMHU OCHHOCTAMU U COUAJIBHBIM ITOJIOKCHHUCM

TOTOBHOCTh K COTPYAHHUYECTBY B IPOIIECCE COBMECTHOTO BBIITOJIHCHHS YUCOHBIX, IIO3HABATEIBHBIX U UCCIICIOBATEIBCKUX
3aJ1a4, YBaKUTEILHOIO OTHOIICHHS K MHCHHIO OIIIIOHEHTOB MPH 00CYKIACHHH CITOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJICPIKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESATEIIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:



c(OpMUPOBAHHOCTh POCCUNCKOM TPaXKTaHCKON HIEHTUYHOCTH, MaTPHOTU3MA, YBAKEHHUS K CBOEMY HapOy, YyBCTBa
OTBETCTBEHHOCTH niepe PoauHOM, ropaocTu 3a CBOM Kpaii, cBOr0 PoauHy, CBOH S3bIK U KYJIbTYPY, IIPOIILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIIEIUIO U MMaMITHUKAM MIPUPOJIbI, JOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTHUSIX, TPY/JIE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUUCKHUX YYEHBIX B CTAHOBIICHUE U PA3BUTHE OMOJIOTUH, TOHUMAHUS 3HAUYCHHUS
OHMOJIOTMHY B MO3HAHUH 3aKOHOB IPHUPO/IbI, B )KU3HU YEJIOBEKA M COBPEMEHHOIO 00IIECTBA;

ujenHast yoe:K 1IEHHOCTh, TOTOBHOCTD K CITY>KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyAbOY;
3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLOCHMBATb CUTyalluI0O U IPUHHUMATb OCO3HAHHLIC PCIICHHA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 ICHHOCTH,

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEIISIM, CO3/ITaHUIO CEMBU HA OCHOBE OCO3HAHHOTO MPUHSATHS LEHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBHUM C TpaauLHUsIMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAsl SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPYa,
OOIIECTBEHHBIX OTHOIIICHHM;

IIOHNMMAaHHEC SMOIIMOHAJIBHOI'O BOB,Z[CﬁCTBPIH JKUBOM IMpUpoabI U eé IOECHHOCTH,



TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE MPOSBIISTH KaUeCTBA TBOPUECKON JTUYHOCTH;
5) pusznyeckoro Bocnutanusi, GopMIUpPoOBaHUA KYJIbTYPbI 310POBbSl U SIMOIUOHAJIBHOIO 0JIATONOJTYYMSA:

MOHUMAaHUE U peanu3alius 3JJ0pOBOro 1 6e30macHoro oopasa Ku3HU (30pOBOE MUTAaHUE, COOIOACHUE TUTUEHUYECKUX
npaBui U HOPM, cOaTaHCUPOBAHHBINA PEXXHUM 3aHATUN U OTJIbIXA, PETYIsIpHAs pu3nUecKasi akTUBHOCTD), OEpExKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHME IIEHHOCTH MTPaBUJI HHIUBUIYAJIBHOTO M KOJUICKTUBHOTO O€30I1aCHOTO MOBEACHUS B CUTYAITUSAX, YTPOKAFOIITUX
3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MOCIEICTBUN U HEMPUSATHS BPEIHBIX TPUBLIYEK (YIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUs);
6) Tpy10BOI0 BOCIIMTAHMSL:
TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTH K aKTUBHOM ACATCIBHOCTHU TEXHOJOTMYSCKON U COI_II/IaJ'IBHOI\/'I HaIpaBJICHHOCTH, CITOCOOHOCTD WHUOHUUPOBATD,
IIaHUPOBATb U CAMOCTOATCIIbHO BBIIIOJIHATD TAKYIO ACATCIbHOCTD,

WHTEPEC K Pa3IMUHbIM chepam mpodecCHOHaNBHOM NeITeIbHOCTH, YMEHHUE COBEPIIaTh OCO3ZHAHHBIN BBIOOD OyayIei
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO Ha IPOTSHKECHUN BCEH JKM3HH,
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA
HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHNUE K MPUPOJIC KaK UCTOUYHUKY KU3HH Ha 3eMJIe, OCHOBE €€ CYyIeCTBOBAHMUS,

MOBBILICHHE YPOBHS IKOJIOTUYECKON KYJIbTYPBhI: IPHUOOPETEHUE OIBITA IJIAHUPOBAHUSI TIOCTYIIKOB U OLIEHKH UX
BO3MOKHBIX MOCIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HAHHE III00aJIEHOTO XapaKTepa 9KOJIOTHUICCKUX HpO6JI€M u HYTeﬁ X PCHICHMUA,



CIOCOOHOCTH MCTIONIB30BATh MPHOOPETAEMBbIE MIPU U3YUYECHUH OMOJIOTUN 3HAHUS U YMEHUS TIPU PELICHUH mpolem,
CBSI3aHHBIX C PAIIMOHAJIBLHBIM MPUPOJIONOJIb30BaHUEM (COOIIOICHUE TIPABIII OBE/ICHUS B PUPO/IE, HAIIPABJICHHBIX HA
COXpaHEHHUE PaBHOBECHS B YKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OMOChEpHI);

aKTUBHOE HETMIPUSATUE ACUCTBUMN, MPUHOCAUIUX BPE]l OKPYKAIOIIEH MPUPOTHON cpelie, YMEHHE MPOTHO3UPOBAThH
HEOJIAronpUsITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATh UX;

HaJIM4IUC PA3BUTOIO SKOJOTMICCKOI'0O MBIIIJICHUA, 9KOJIOTHYECKOM KYJIbTYPBbI, OIIbITa ACATCIbHOCTH 9KOJIOTHYECKOM
HanpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBAThHCA HMU B HO3HaBaTeHBHOi/'I, KOMMyHHKaTHBHOfI u COHH&HBHOﬁ ITPAaKTHKC,
TOTOBHOCTH K YUAaCTHIO B Hp&KTPI‘-ICCKOﬁ ACATCIIbPHOCTHU AKOJIOTHYECKOM HaIIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHOM
IPAKTUKH, OCHOBAaHHOI'O Ha JIMaJIore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOU KYJIBTYPhI KaK CPEACTBA B3aUMOJICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS
MUpa;

NOHMMaHUE CHEeU(PUKN OMOIOTHH KaK HayKH, OCO3HAaHUA €€ posid B (GOPMHUPOBAHUH PAIIIOHATIBHOIO HAyYHOTO
MBILUICHUS], CO3JAHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKPY’KaIOIEM MUPE KaK O €AMHCTBE MPUPO/IbI, YEIOBEKa U
oOLIECTBa, B TO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U pelIeHUH Npo0OJieM COXpaHEHUs MPUPOJTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTHU OMOJIOTUU AJI1 COBPEMEHHOM IIUBUIIN3ALUN: 00€CTIeUeHHs] HOBOTO YPOBHSI pa3BUTHS
MEJUIMHBI, CO3/IaHME MEPCIEKTUBHBIX OMOTEXHOJOTHIA, CTIOCOOHBIX pelIaTh peCypCHbIE TPOOIEMbI PA3BUTHS
4eJIOBEUECTBA, MOUCKA MyTEeH BBIX0/1A U3 II100aTbHBIX SKOJOTHYECKUX MPOo0sIeM U 0OecrieueHus epexo/ia K yCTOMUNBOMY
Pa3BUTHIO, PALIMOHAILHOMY MCIIOJIB30BaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;



3aMHTEPECOBAHHOCTH B TIOJIYYCHUH OWOJIOTHYECKUX 3HAHUH B IEJISX MOBBIIICHUS OOIIEH KyJIbTYPhI, €CTECTBEHHO-HAYIHON
I'PaMOTHOCTH, KaK COCTaBHOM YacTH (JYHKIIMOHAJIBLHON TPaMOTHOCTH 00yJaronuxcs, GopMupyeMoi pu H3y4eHUH
OHOJIOTHH,

IMOHUMAHHUC CYINHOCTHU MCTOJOB ITIO3HAHUA, UCIIOJIb3YCMBIX B CCTCCTBCHHLBIX HAYKaAX, CITOCOOHOCTH MCIIOJIb30BATh
IMOJIY4aCMBbIC 3HAHUWA IJI1 aHAJIN3a U 00BSICHECHMS SIBJICHUH OKPYZKAaromiero Mupa U Impoucxoasaiux B HEM H3M€HGHI’Iﬁ,
YMCHHUC ACJIATh 000CHOBaHHBIC 3aKJIFOYCHHS Ha OCHOBE Hay4YHBIX (baKTOB N UMCIOIUXCA AAHHBIX C IEJIbIO ITOJTYUCHUA
JAOCTOBCPHBIX BbIBOJ OB,

CIIOCOOHOCTH CAMOCTOSITEIBHO HCIIOIb30BaTh OMOJIOTMYECKUE 3HAHUA JIsl pEeIIEHUs TPOOJIEM B PEAIbHBIX JKU3HEHHBIX
CUTYaLHSIX;

OCO3HAaHHNC OICHHOCTHU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTBb OCYIICCTBIIATH IIPOCKTHYIO U UCCIICAOBATCIIBCKYIO
ACATCIIbHOCTD HHAWUBHUAYAJIBHO U B I'PYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJyUYE€HUIO HOBBIX
3HAHHM 110 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMHU TOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YUeOHOTO npeaMera «bruosiorush BKIYAIOT: 3HAaYUMble U1 POPMUPOBAHUS
MHUPOBO33pEHUSI 00YHaIOUIUXCSl MEXIUCHUILTMHAPHBIE (MEXKIIPEIMETHbIE) OOIIIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
L[EJIOCTHOCTh HAyYHON KapTUHBI MUpa U ceU(UKY METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax
(BemiecTBo, SHEPTHUsl, ABJICHHE, MTPOLIECC, CUCTEMA, HAYUHbIN (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOJI0IEHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTUX), YHUBEpCaIbHbIe yueOHbIe 1eCcTBUS (TT03HABATENIbHBIE,
KOMMYHHUKaTHBHbBIE, PETYJISTUBHBIE), 0OecrneunBaomue GopMrupoBanre (HyHKIIMOHATLHOW PaMOTHOCTH U COITMAIbHOM



KOMITETCHIIUH 00YJaIONuXCsl, CIOCOOHOCTh 00YYaIONMUXCsl MCIIOJIB30BAaTh OCBOCHHBIE MEXTUCIUTUIMHAPHEIE,
MHPOBO33pEHUYCCKHEC 3HAHKS M YHUBEPCATbHBIC YICOHBIC ACHCTBUS B IO3HABATCIIBHON U COIIMAIBHOMN TTPAKTHKE.

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS POrPaMMBbI CPETHETO OOIIETro 00pa30BaHus JOJKHBI OTPAXKATh:
OgByaieHUue YHMBEPCAJIbLHBIMH Y4eOHbIMH O3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a3oBbIe JJOTHYeCKHE TEHCTBHUS:

CaMOCTOATENHEHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh P OCBOCHUHU 3HAHUH MPUEMBI IOTHYECKOTO MBIIIJICHUS (aHaIN3a, CHHTE3a, CPABHEHMSI, KJIAaCCU(UKALIUY,
000011IeHUsT ), PACKPBIBATH CMBICT OMOJOTUYECKUX MOHITHI (BBIAEIATh UX XapaKTEpHbIE TPU3HAKH, YCTAHABINBAThH CBSI3U C
JPYTUMU TOHATUSAMU);

OIpCACIIATh HCIIU ACATCIbHOCTH, 3adaBasi ImapaMeTPbl 1 KPUTCPHUU NX HOCTUIKCHUS, COOTHOCUTD PC3YJIbTAThI
ACATCIBHOCTH C ITOCTABJICHHBIMU LICIISIMU,

UCI0JIb30BaTh OMOJOTMYECKHUE MOHATUSA JUIsl O0BSICHEHUS (DAKTOB U SIBJICHUI KMBOW MPUPO/IBI;

CTPOUTDH JIOTHYCCKUC PACCYKIACHHUA (I/IHILYKTHBHI)IC, ACAYKTHBHBIC, I10 aHaJ'IOFI/II/I), BbIABJIATh 3dKOHOMCPHOCTH U
IMPOTUBOPCUYHUA B PpaCCMATPHUBACMBIX ABJICHUAX, (i)OpMy.]'II/IpOBaTB BBIBOJBI 1 3aKJIIOYCHUA,

MIPUMEHATH CXEMHO-MOJICJIBHBIE CPEICTBA IS ITPEICTABICHHS CYIIECTBEHHBIX CBSI3€M M OTHOLICHUM B N3Y4YaE€MbIX
OMONIOTNYeCKUX 00BEKTAX, a TAKKE MPOTUBOPEUHIA PA3HOTO POJIA, BHISIBICHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThIBaTh TUIAH PELICHUS MPOOJIeMbl C YUETOM aHAIN3a UMEIOLIUXCSl MATEPUATIbHBIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB IEJISIM, OIEHUBATh PUCKH MOCIEICTBUI
JIeSITCIIbHOCTH;

KOOPAWMHHUPOBATL U BBITIOJIHATH pa60Ty B YCIOBHUAX p€ajIbHOI'O, BUPTYAJIbHOT'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHCﬁCTBHH;



pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPH PEIICHUH XKU3HEHHBIX TPOOJIEM.
2) 6a30BbI€ HCCJIEI0BATEIbLCKHE JeHCTBHS:

BJIaACTh HABbBIKaMH yqe6HO-HCCH€I[OBaTCHBCKOﬁ 151 HpOCKTHOI?I ACATCIbHOCTH, HABBIKAMH PA3PCIICHUA HpO6JI€M,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIbHOMY ITIOUCKY MCTOAOB PCIICHUA IIPAKTUYCCKHUX 3a1a4, IIPUMCHCHUIO
Pa3INYHbIX MCTOJOB ITIO3HAHUA,

UCIOJIb30BaTh Pa3JInYHbIE BUABI ACSITEILHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUs, €T0 MHTEPIIPETAllMU, IPE0OPa30BaHUIO U
IPUMEHEHUIO B YUEOHBIX CUTYallUAX, B TOM YUCJIE NPU CO3JaHUU YUYEOHBIX U COLIMAIbHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUIT MBIIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUSIMU U METOJIAMU;
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTEIbHON NESITEILHOCTH U )KU3HEHHBIX CUTYaIIHSIX;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3H U AKTYAIIM3UPOBATH 3371a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEHTBI JUIsl JOKA3aTENbCTBA CBOMX YTBEPKIACHUMN, 3aaBaTh MAPAMETPBI U KPUTEPHUU PELICHMUS;

AHAJIM3UPOBATH IMOJIYUCHHBIC B XOAC€ PCIICHUS 3aaa4r PC3YJIbTAaThl, KDUHTUYCCKHU OLICHUBATh UX JOCTOBCPHOCTD,
IMIPOTrHO3UPOBATH U3MCHCHHC B HOBBIX YCJIOBUAX,

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IEJICHAMPABIICHHBIN TTOMCK TIEPEHOCA CPEJICTB M CIIOCOOOB JIEHCTBUS B MPOGECCUOHANTBHYIO CPENY;
YMETh TIEPEHOCUTDH 3HAHUS B TTO3HABATEIILHYIO U TPAKTUYECKYIO 00JIaCTH KU3HEICATCTLHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTe;

BBIABUI'aTb HOBBIC UACH, IIPCJIaraTb OPUTIHHAJIBHBIC ITIOAXOAbI U PCHICHN A, CTABUTDH HpO6J’ICMBI " 3a/1a4u, JOITYCKAaroInue
AJIbTCPHATHBHBIC PCIIICHMUS.

3) pabora ¢ uHpopmManmeii:



OpPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WHMOPMAITNH (TEKCTE YIEOHOTO MOCOOHs, HAYIHO-TIOMYJISIPHON JTUTEpaType,
OMOJIOTUYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B UHTEepHETE), aHamu3upoBaTh HH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUYECKU OLICHUBATh €€ TOCTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

bopMyIMpOBaTh 3aIIPOCHI U MPUMEHSTh Pa3IMYHbIE METO/IbI IIPU TTOUCKE U 0TOOpE OMosIoruueckoil nHpopmanuu,
HEO0OXOAMMOM sl BBIMOJTHEHUS yU4eOHBIX 3a/1ay;

IpUOOPETATH OIBIT UCHOJIb30BaHU HHPOPMALIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUM, COBEPILIEHCTBOBATH KYJIBTYPY
AKTUBHOT'O UCIIOJb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOUPATh ONTUMAJIbHYIO (POPMY MpeaCTaBICHUsI OMOJIOTHYeCKO HHPopManuu (cxemsl, Tpadukm,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

MCITIOJIb30BaTh HAYYHBIHN S3bIK B KAUECTBE CPEJCTBA MIPU pabOTe ¢ OMOIOrMuecKoil HHpOopMaluen: MPUMEHSTh
XUMHUYECKHe, (PU3NYecKrue U MaTeMaTUYeCKUe 3HaKU U CUMBOJIBL, (hOpMyJIbl, a00peBUaTypy, HOMEHKIIATYpPY, UCIOJIb30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACMO3HABAHUS U 3aIIUTHI HHGOPMAIIN, THPOPMAIIMOHHOM 0€30MaCHOCTH JTMYHOCTH.
OBJj1ajleHHe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH J1€iiCTBUSIMHU:
1) o6menmue:

OCyHICCTBJIITh KOMMYHHUKAIIMU BO BCCX C(bean JKNU3HHU, dAKTUBHO Y4aCTBOBATH B JHAJIOTC UJIK JUCKYCCHUU I10 CYIICCTBY
06CY)I<)18,CMOﬁ TCEMBI (yMCHI/Ie 3aJ1aBaThb BOIIPOCHI, BLICKA3bIBATh CYKACHNUA OTHOCUTCIHbHO BBIITOJTHCHHA HpeﬂnaraeMoﬁ
3aJlavuu, YIYUTbIBATb MHTCPECCHI N COITIaCOBAHHOCTD HO3I/IHPIﬁ APYrux y4aCTHHUKOB JUAJIOTa WU JII/ICKYCCI/II/I);

paciio3HaBaTb HeBep6aHBHBIe cpeacrBa O6HIGHI/I$I, IMOHMMATb 3HAYCHUEC COUNAJIbHBIX 3HAKOB, IIPCAIIOCHIIIOK
BO3HHUKHOBCHUS KOH(l)J'II/IKTHBIX CHTyaHHﬁ, YMETH CMATYATh KOH(l)J'H/IKTBI 1 BCCTHU MCPETrOBOPLI;



BJIAJETh PAa3IMYHBIMU CIOCOOAMU OOLIEHUS U B3aUMOJICHCTBHS, IOHUMATh HAMEPEHUS JPYTUX JIFOJIEH, TPOSBIIATh
YBaXUTEJIHHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe pOopMyIHpPOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHAsl IeAITeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIYAIbHOU paObOThI MPU PEIICHUH OMOJIOTHYECKOM
po0sIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUS IPYIIIOBLIX (HOPM B3aMMOICHCTBUS PU PEIICHUH YIeOHOH
3a/1aui;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX JEHCTBUN € yUETOM OOIMX HHTEPECOB U BOBMOKHOCTEMN KaXA0ro YjieHa
KOJIJIEKTHUBA;

MPUHUMATH IEJIH COBMECTHOM JICITEILHOCTH, OPTaHN30BBIBATH M KOOPIMHUPOBATH JCUCTBHS IO €€ JOCTHKCHHIO:
COCTaBJIATH IUIAH JICUCTBUMU, PACIIPEICIATh POJIA C YIETOM MHEHHH YYaCTHUKOB, OOCY)KIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIAa U KAXKJOTO YJYaCTHUKA KOMAaH]IbI B OOITUH pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;
IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIEU C TTO3ULMHA HOBU3HBI, ODUTHHAIIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYHICCTBJIATDH ITO3UTUBHOC CTPATCTHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTYAlHUAX, IIPOABIIATE TBOPUCCTBO U B006pa>1<eHHe,
OBITh HMHHUIIKMAaTUBHBIM.

OBJ1ajleHUe YHUBEPCAJIbHBIMY PeryJIATHBHBIMY el CTBUSIMH:
1) camoopranu3anusi:
UCIIOJIb30BAaTh OMOJIOTMYCCKIE 3HAHMUS JIJIs BBISIBIICHHS TIPOOJIEM M UX PEIICHHS B )KU3HEHHBIX M YUCOHBIX CUTYAIIHSX;

BBI6I/IpaTB Ha OCHOBE OMOJIOTHYCCKHUX 3HAHHUI HCJICBLIC U CMBICJIOBBIC YCTAHOBKHU B CBOMX I[CI‘/’ICTBI/I}IX N IIOCTYIIKAX I10
OTHOILICHHUIO K )KUBOM npupoaec, CBOEMY 3JO0POBLIO U 3I0POBBIO OKPYKAIOIIHNX



CaMOCTOSITENIHO OCYIIECTBIISITh MO3HABATEIBHYIO S TEIbHOCTD, BBISIBISATH MPOOIEMBI, CTABUTH U (HOPMYIHUPOBATH
COOCTBEHHBIE 33J]aul B 00pa30BaTEIIbHOMN I€ATEIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBIISATh IUIaH PEIICHUs IPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1
MPEATIOYTCHUH;

J1aBaTh OLICHKY HOBBIM CHUTYaLMsIM;

pacIIUpsATh paMKH y4eOHOTO NMPEeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTCHUN;

JienaTh OCO3HaHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEUICHUE;
OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (DOPMUPOBAHMIO U MPOSBICHUIO IIUPOKOM 3PYIHUIIMH B pa3HbIX 00JIACTSIX 3HAHUH, IOCTOSHHO MOBBIIIAThH
CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:
JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTHUBBI B ICATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIHLHOM peIEKCUM KaK OCO3HAHUS COBEPIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOIIECCOB,
WX pe3yJbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedICKCHU TSI OIIEHKH CUTYaIlid, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MIPH aHAIIM3€ PE3yIbTaTOB JCSITEIBHOCTH;
3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;



IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

Pa3BUBATH CITOCOOHOCTH TOHUMATh MHUDP C IMTO3UIHHN APYTOI'O YCIO0BCKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTathl ocBoeHus mporpaMmmbl COO mo 6uosoruu Ha 6a30BOM YPOBHE BKJIIOYAIOT CHEIU(UUECKUE IS
ydeOHoro npeamera «buonorus» HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUM TTO OCBOCHHUIO, UHTEPIIPETALIH U
npeoOpa3oBaHUIO 3HAHUH, BU/IBI ICSITEILHOCTH IO TOJYYSHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUM B pa3IMYHBIX
Y4eOHBIX CUTYalIUsIX, & TAKKE B PEabHBIX )KU3HEHHBIX CUTYyaIUsAX, CBSI3aHHBIX C OMoJiorueil. B mporpamme npeamMeTHbie
pe3yabTaThl MPEACTABIICHBI MO TOJIaM 00yUYCHHS.

[IpeameTHbIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 kaacce NOKHBI OTpaXaTh:

c(hOpPMHPOBAHHOCTH 3HAHUIA O MECTE M POJIH OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBCHHBIX HAYK, B
bopMHUpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHUSI, O BKJIAJI€ POCCUNCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKITMOHAIBHON IPaMOTHOCTH Y€JIOBEKA sl pEIICHUS
YKU3HCHHBIX 337124,

YMEHHE PacKpbIBaTh COJIEpKaHNEe OMOIOIrMYECKUX TEPMUHOB U MOHITHI: KU3Hb, KJIETKa, OpraHu3M, MeTadou3M (0OMeH
BEILECTB U MPEBPAILICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETyJISILMS ), yPOBHEBAsI OpTraHU3ALIMS )KUBBIX CUCTEM,
CaMOBOCIPOU3BeICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U PA3BUTHUE;

yMEHUE u3laraTb OMOJIOrnYecKkrue Teopru (KJIE€TOUHAsl, XpOMOCOMHAs!, MyTallUOHHAs, IEHTPAJIbHASI I0TMa MOJIEKYJISPHOM
ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 LeHTpax MHOIr0OOpa3usi U MPOUCXOKIECHUS
KyJIbTypHbIX pacTtenuil H. M. BaBuosa), onpenensiTe rpaHULbl UX MPUMEHUMOCTH K KHBBIM CUCTEMAM;



YMCHHUC BJIAJICTb MCTOJJaMHU HAYYHOI'O ITO3HAHUA B OHOJIOTHH: Ha6J'IIOI[CHI/IC H OIIMCAHHC KUBBIX CUCTEM, IIPOLICCCOB U
HBHGHHﬁ, opraHu3aly:a U IMpOBCACHUC OMOJOTUYECKOr0 OKCIICPUMCHTA, BBIABUKCHUC THITIOTC3bI, BBIAABJICHUC 3aBUCHUMOCTHU
MCIKAY UCCICAYCMBIMU BCIINYNHAMU, 00BsCHECHHUE IMOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/Iﬁ H 3aKOHOB, YMCHHC JCJIATh BBIBOJAbI HA OCHOBAHHWHU ITOJIYUYCHHBIX PC3YyJIbTATOB,

YMEHUE BBIICIIATH CYIICCTBEHHBIC PU3HAKH BUPYCOB, KJIIETOK ITPOKAPHOT U DYKAPHOT, OJTHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPTaHNU3MOB, 0COOEHHOCTH IMPOIIECCOB: OOMEHA BEIECTB U MPEBPAIICHIS YHEPTHHU B KIICTKE,
dboToCHHTE3a, INTACTUIECKOTO U DYHEPTeTHIECKOTO 00OMEeHa, XEMOCHHTE3a, MUT03a, MEi03a, OTIJIOIOTBOPEHHSI,
Pa3MHOXEHUS, MHANBUIYATLHOTO Pa3BUTHS OpTaHu3Ma (OHTOTCHE3);

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 11 knacce NOMKHBI OTPAXKaTh:

yMEHUE TPUMEHSThH TOJIYYCHHBIC 3HAHUS 17151 00 BSICHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBJICHUM, JIJIs1 TPUHSITHS
MPAKTUYECKUX PEIICHU B MOBCETHEBHOM KM3HU C 1EJIbI0 00ecreueHrs 0€30MacHOCTH CBOETO 37I0POBbS U 3I0POBBS
OKPYXAIOIIUX JIFO/ICH, COOJII0ICHNUSI HOPM TPAMOTHOTO TOBEJICHUS B OKpPYKAIOIIEH MPUPOJTHON Cpejie, TOHMMaHue
HEO0OXOMMOCTHU UCIIOJIH30BAHUS JOCTHKEHUI COBPEMEHHOM OMOIOTHU M OMOTEXHOJIOTUIN JUTsl palliOHATIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHHE pelllaTh dJIEMEHTapHbIC TEHETUUECKUE 3a/1a4d HA MOHO- U IUTUOPUIHOE CKPEIIUBAHUE, CIIETIJICHHOE
HaCJIeJIOBAaHUE, COCTABJISITH CXEMbl MOHOTHUOPHUTHOTO CKPEIIMBAHUS IJIs PeJICKa3aHus HACAeA0BaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBITIOJIHATH TA00OPAaTOPHBIE M MPAKTHYECKUE padOThI, COOIOATh MIpaBuiIa Mpy paboTe ¢ y4eOHBIM U
71a060paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO OHMOJIOTHUYECKOTO COJIEPKaHuUs, BKIIOYAIOITYIO
NICEBAOHAYYHbIE 3HAHUSI U3 PA3IUYHBIX HCTOYHUKOB (CpEACTBA MacCOBOM MH(OpMALIUY, HAYYHO-TIONMYJISIPHbIE
MaTepHabl), STUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEN0BAHUN B OMOJIOTMH, MEIULIMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/]aBaTh COOCTBEHHBIEC MTMCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTUYECKYIO HHPOPMAIIHIO U3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTHH.

HpCI[MCTHI)IC PE3YIIbTAThl OCBOCHUA yqe6Horo mpcamMeTa «buonorusa» ¢ 12 knacce HOJDDKHBI OTPaXXaThb:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B
bopMHUpPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUSI, O BKJIAJI€ POCCUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOr0B B pa3BUTHE OMOJIOTUH, PYHKIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JIJIsl PEeILIECHUS
YKU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COACPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITUI: BUI, IOMYJISIIUS, TeHO(OH/I, IBOIIOIUS,
JBIDKYIIKE CUITBI ((haKTOPBI) 3BOJIIOIMHU, TPUCIIOCOOIEHHOCTh OPraHU3MOB, BUJI000pa30BaHKE, IKOJIOTHYECKUE (PaKTOPbI,
HKOCUCTEMA, IPOYIIEHThI, KOHCYMEHTBI, PETYIICHTHI, IIEMH MUTAaHUs, IKOJIOTHYeCcKasl mupamMuaa, OnoreoreHos, onocdepa;

yMEHUE u3iarath Ouonorudeckue Teopuu (3Boormonnas reopust Y. JlapBuHa, CHHTETUYECKAst TEOPHST BOJIIOLIHH ),
3aKOHBI U 3aKOHOMEPHOCTH (3apojbiieBoro cxoactsa K. M. bapa, uepeioBaHus TJIaBHBIX HAMPABICHUN U TyTEH
sBomoruu A. H. CesepiioBa, yuenus o ouocdepe B. WM. BepHaackoro), onpenensats rpaHuIlbl UX MPUMEHUMOCTH K KUBBIM
CUCTEMAM;

YMCHHUC BJIAJICTb MCTOJaMHU HAYYHOI'O ITO3HAHUS B OMOJIOTHH: Ha6J'IIOI[€HI/I€ H OIMMCAHHNC JKMBBIX CUCTEM, ITPOLCCCOB U
HBHGHHﬁ, opraHu3anus U IMMPOBCIACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIJIBUXKCHUEC T'MIIOTEC3bI, BHIABJICHUC 3aBUCUMOCTHU
MCXKAY UCCIICAYCMBIMHA BCIINYNHAMU, 0O0BSICHEHHE IMOJYYCHHEBIX PE3YJIbTAaTOB, NCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/'I,
TCOpI/Iﬁ M 3aKOHOB, YMCHHC ACJIATh BbIBOJbI HA OCHOBAHHHU ITOJTYYCHHBIX PE3YJIbTATOB,

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKN CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIOB, TIOMYJISAIUHN, TIPOAYIIEHTOB,

KOHCYMEHTOB, PEAYLIEHTOB, OMOTEO1IEHO30B 1 3KOCUCTEM, OCOOEHHOCTHU MPOLECCOB: HACIEICTBEHHON U3MEHUHUBOCTH,
€CTECTBEHHOTO 0TOOpa, BU1000pa30BaHMUsI, MPUCTIOCOOTICHHOCTH OPTaHU3MOB, JIEHCTBUSI SKOJIOTUUECKHUX (DAKTOPOB HA
OpraHU3Mbl, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX IIUKIIOB B OMocdepe;



yMEHUE TPUMEHSTh TTOJTYICHHBIC 3HAHUS 7151 OO BSICHEHHSI OMOJIOTHIECKUX MPOIECCOB U SIBJICHUH, JIJIST IPUHSITHS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KM3HU C 1ENbI0 00ecreueHrs 0€30MacHOCTH CBOETO 3/I0POBbS U 3I0POBbS
OKPYXAIOIIUX JIIO/IeH, COOJIIOIEHNUSI HOPM TPAMOTHOTO MOBEJICHUS B OKpPY>KaroIel NpUPOIHOHN cpejie, TOHUMaHue
HE0OXOMMOCTHU UCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHOM OUOIOTHY JIJIs PAllMOHAIBHOTO MTPUPOIOTIOIL30BaHNUS;

yYMEHUE PelIaTh dJIeMEHTapHbIe OMOJIOTUYECKHE 3a/1a4l, COCTABIIATH CXEMbI IIEPEHOCA BEUIECTB U YHEPTUHU B HIKOCHCTEMAX
(enu nuTaHus);

YMEHUE BBINOJHATH Ja0OPATOPHBIE U MPAKTHYECKUE pabOThI, COOII0ATh MTpaBuila Npu padboTe ¢ y4eOHbIM U
71a00paTOPHBIM 000PYIOBAHUEM;

yMEHHUE KPUTHICCKU OIICHUBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO OMOJIOTHYECKOTO COACPIKAHUS, BKITFOUYAFOITYIO
TICeB/IOHAYYHbIE 3HAHUS U3 PAa3IUYHBIX HCTOYHUKOB (Cpe/ICTBAa MACCOBOM MH(OpMAITUHU, HAYIHO-TIOMYJISIPHBIC
MaTepualibl), paccMaTPHUBATh II100abHBIC SKOJOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH 110 OTHOIIICHHUIO K
HUM COOCTBEHHYIO TTO3HITHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC TMCHbMEHHBIC M YCTHBIC COOOIICHHUS, 0000111ass OMOJI0THUeCKY0 HHPOPMAITHIO U3
HECKOJIPKUX UCTOYHUKOB, TPAaMOTHO MCIIOJIH30BaTh MOHATUHWHBIN armapat OUOJI0THH.



TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC (ouno-3a04yHasi gopmMa 00y4deHust)

KounyecTBO 4acoB JJIeKTPOHHbIE Buani DopMbI
HaunmenoBanmue
Ne (undpoBbie) AeSiTeJIbHOCTH = y4yeTa
pa3aesioB U TeM Konrtpoabnubie I[IpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE NMPOrpamMMbl
NMPOrpamMMbl padoThI padoThbI
pecypchl
bu6mmoreka [IOK 1Ab
1 buonorus kak Hayka 2 0.5 0.5
e https://m.edsoo.ru/7f41c292 6A
PackpbiBaTh 1Ab
cozepiKaHue 6A
TEPMUHOB U 2A
TOHATHI: 3A
Hay4YHOE A
5 JKusbie cucreMsl n L 05 35 bubnmnorexa IIOK MHPOBO33pEHHE,
WX OpTraHu3aLus https://m.edsoo.ru/7f41c292
HAay4Has KapTUHaA
MHpa, HAyYHBIN
MECTOA, THUIIOTE3Aa,
TEOpHA, MCTO/bI
HCCICIOBaHUA
PackpsiBathb 4A
cozlepIKaHue 4B
XUMHUECKHH COCTaB Bu6nnoreka [IOK TCpMHHOB I 6A
3 8 0.5 .
U CTPOEHUE KIETKHU https://m.eds00.ru/7f41c292 nonsTHIL:
QJICMCHTBI-

OHOTEHBI,




X(HSHCI[GSITGHBHOCTL
KJICTKHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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0.5

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c292

MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI;
MHHEpAIbHBIE
BEILIECTBA,
MOJIEKYJIa BOJIBI
Kak U0,
BOJIOPOJIHBIE
CBSI3H;
TUAPO(OUIBHBIE U
runpodoOHbIe

BCIICCTBA.

PackpsiBath
collepKaHue
TEPMHUHOB U
MOHSTHH: KIIETKA,
LIUTOJIOTHSL;
PacKpbhIBaTh
collepKaHue
MOJIOKEHUH
KJIETOYHOMH

TEOPHH.

1A.b
6A




INOYPOYHOE IINTIAHUPOBAHMHE 10 KJIACC (o4no-3a0unas ¢popma o00yqenmusi)

KoaunuecTBO 4acoB

Jlara
Tema ypoka KonrTpoabubie IIpakTuueckue Buast u popmbl
n/n Bcero H3yYCHUS
padoThbI padoTbI KOHTPOJIA
1 buonorus B cucreme Hayk 1 Centsi06pp =~ YCTHBIN OIIPOC
MeTtoip! TO3HAHUS KHUBOU
npuposl. [Ipakruueckas
paborta Ne 1 B .
BOJHBII KOHTPOJIb
2 «Mcnonb3oBaHue 1 0.5 0.5 CeHTs0pD P
[TpakTrueckas pabota
Pa3IMYHBIX METOJ/IOB MPH
W3y4EHUU OMOJIOTHYECKUX
00BEKTOBY
buonornyeckue cCUCTEMBI, TepMHUHOJIIOTMYECKHI
3 1 OxkT1a0pn
MPOLIECCHI U UX U3YUYEHHE IUKTaHT
XUMHYECKHI COCTaB KIETKH.
4 1 OxTa0pb YcTHBII onpoc
Bona u muHepanbHbie conu
benku. CocTaB 1 cTpoeHHE
5 P 1 Hos6pp YcTHbIN onpoc
0eJIKOB
DepMeHTBI —
OMOJIOTHYECKHE
KaTaJan3aTophl.
Jlaboparopnas padbora Ne 1
6 paTopHai p . 1 0.5 Hos6pb JlaGoparopuas padoTa
«3y4ueHne KaTaIuTHYECKOM
AaKTUBHOCTH (pepMEeHTOB (Ha
MIpUMEpE aMIIIa3bl WK
KaTaJsiasbl)»
7 Yrnesoapl. Jlumuapt 1 0.5 Jexabpn KontponbHas padota




HyxenHoBbIE KUCIIOTHI. Pabora Hajg ommOKamu
1 HexaOpb
ATO (3auer)
Hctopus u meToasl
Jnarnoctuueckas
W3Yy4YEHUs KIIETKH. 1 0.5 SuBapp 5
abora
Knerounas Teopus P
Knerka xak nenoctHas .
1 SluBapb YcrHblii onpoc
JKUBasi CUCTEMa
CrpoeHnue 3ykapuoTUYECKON
kietku. JlabopaTopHas
pabota Ne 2 «M3yuyeHnue
CTPOCHUS KJIETOK PAaCTeHHUH,
JKUBOTHBIX, TPHOOB 1 1 0.5 depanb JlaGoparopnas pabota
OaxTepuii 0]l MUKPOCKOIIOM
Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTTUCAHUE»
OOMeH BelecTB HIn TepmuHoIOrMUecKuit
1 deppanb
MeTaboIn3M JIUKTaHT
PoTocuHTE3. XEMOCHUHTES 1 Mapr YcTHBIi onpoc
DHepreTu4ecKuii 0OMeH 1 Maprt VYcTHbIi onpoc
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
JlaboparopHuas pabota Ne 3
paTopHai p JlaboparopHnas pabota
«Habmnronenue MuTosa B 1 0.5 Armpenb ( )
3a4ueT
KJIETKaX KOHUYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»
buocunTes O6enka. Peakuus 1 0.5 Mai KonTponbnas pabota




MaTpUuIHOIO CUHTE3a

Tpancsmus — 6uoc

17
Oenka

HNHTE3

Man

PaGora Hag omimOkamMu

TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC (o4Ho-3204Hasi popma 00yueHust)

KosmmuyecTBo yacos DJIEeKTPOHHbIE Buabi DopMbI
Ne HaumMmeHnoBanue
(uugposbIe) AeATEeJbHOCTH yuyera
n/ pa3jejioB U TeM Bcer KonTpoJbHbl IIpakTHyeckn
o0pa3oBaTe/ibHbIE nmporpamMmm
n IporpaMmmsbl ) e paﬁoTbl
pecypcbl bl
PackpsiBaTh 1Ab
coJiepKaHue 6A
TEPMUHOB U
TTOHSTHMN:
KJICTOYHBIN ITUKII,
unTepdasa,
PasmMHOXeHUE U But6 OK
HOJINOTEKA
WHIUBHyaIbHOE 1 peIUIAKALHA,
1 5 0.5 https://m.edsoo.ru/7f41c29
pa3BHUTHE ) XpoMocoma,
OpraHu3MOB KapHOTHII,
rarIONJHBIH,
JIUTUIOWTHBIN
XPOMOCOMHBIN
HA0Op, XPOMATHUIBI,
MHTO3.
2 HacnencTeenHoct 8 1 bubnmoreka [JOK Packprisath 1Ab




b 1 UIBMCHYHUBOCTDb
OpraHnu3mMoB

https://m.edsoo.ru/7f41c292

cojiepxKaHue
TEPMUHOB U
TIOHATHH: TCH,
TeHOM, T€HOTHII,
(dhenoTH,
XPOMOCOMEI,
aJlJIeIbHBIC TeHBI
(anmmenm),
TOMO3HUTOTA,
TeTepo3UroTa,
JOOMHUHAHTHBIN
npusHakK (TeH),
pEeLIECCUBHBIN
MpHU3HaK (TeH),
yucTas JIMHHS,
ruOpH .
[lepeuuncnars u
XapaKTePU30BaTh
METO/Ibl TCHETUKH
THOPUTOTOTHUECKHMA
, ITMTOT€HETUYECKUH,
MOJIEKYJIIPHO-
TCHETUYECKUT;
JIOMHUHAHTHEIC U

PCUCCCUBHLBIC

6A
2A
3A
6A




IMPpU3HAKKU paCTeHI/Iﬁ

1 XKNUBOTHBIX.

Cenexkuus
OpPTraHU3MOB.
OCHOBBI
OHMOTEXHOIOTHHI

PesepBHOE Bpems

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c29
2

PackpriBathb
coJiepKaHne
TEPMUHOB U
TIOHSITUHN: CEJICKIINS,
COpT, IOPOJAA,
IITaMM,
JIOMECTUKALINS, I
0JIOMalIHUBaHHE,
LEHTPBI
MHOT000pasus 1
MPOUCXOXKICHHS
KYJITYPHBIX
pacTeHui u
JKUBOTHBIX,
rUOpUAN3aIHA,
HCKYCCTBCHHBIN
otbop. Ha3wiBath u
CpaBHUBATH
OCHOBHBIE JTaIlbl

Pa3BUTUA CCIICKIUU.

4A
4b
6A

1A.b
6A




OBIIEE KOJIMYECTBO
YACOB I10 17 2 2.5
I[TPOT'PAMME

INOYPOYHOE IIVIAHUPOBAHUE
11 KJIACC (ouno-3a0unasi ¢popma 0Gy4enus)

Kosaun4vecTBo 4yacoB
Ne JlaTa
Tema ypoka Koutpoabubie IIpakTuueckue Buabl n popmbl
n/n Bcero U3YYeHUS
padoThI padoThI KOHTponA
Hexknerounsie hopMbl )KU3HH — .
1 ceHTAbpb YCTHbI onpoc
BUPYCHI
DopMbl pa3MHOKEHUS .
1 0.5 ceHTAbpb BBOAHbIN KOHTPONL
OpraHU3MOB
" TepmuHONOrNYECKNI
Meiio3 1 OKTABPb
OVKTaHT
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OmnonorBopeHue. JlaboparopHras
P patop 1 0.5 OKTABPb JlaGopatopHas pabota

paborta Ne 4 «3yuenue
CTPOCHHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPETapaTax»
NuauBuayaipHOE pa3BUTHE

4 P 1 HOA6pPb YCTHbIN onpoc
OpraHU3MOB
['eneTnka — Hayka o YCTHBbI onpoc
HACJIEeICTBEHHOCTU U 1 HOA6pPb (3auer)
W3MEHUYHUBOCTH




3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHHE

0.5

Aekabpb

KoHTponbHas paboTa

JuruOpuiHoe cKkpeniuBaHue.
3aK0oH HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

Aekabpb

PaboTta Hag owmnbKamu

CueruieHHOE HacJeI0BaHUe
npu3HakoB. JJaboparopHas
pabota Ne 5 «3yuenue
Pe3yJIbTaTOB MOHOTHOPHIHOTO H
JTUTHOPUTHOTO CKPEITUBAHUS Y
Jp030(QHITBI HA TOTOBBIX
MUKpOIpernapaTax»

0.5

0.5

SIHBaph

Jlaboparopuas padota

10

T'enernka nona. Hacinenosanue
HpI/IBHaKOB, CHCIINICHHBIX C
OJIOM

SHBapb

[narHocTtmyeckas
paboTa

11

N3MeHUnBOCTSE.
Henacnencrsennas
W3MEHYMBOCTh. JlabopaTopHas
pabora Ne 6. U3yuenue
MOAU(PUKAITMOHHON
W3MEHYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psifa U
BAapUALMOHHON KPUBOI»

0.5

deBpanb

JlaboparopHnas pabota

12

Hacnencrsennas n3MeHYHBOCTE.
JlaGopaTopHnas pab6ota Ne 7.
«AHanmu3 MyTanun y 1po30huisl
Ha TOTOBBIX MUKpOTIpEnaparax»

0.5

deBpanb

JlaGopatopHas pabota

13

I'eneTnka dyenoBeka

mapT

YCTHbIN onpoc




(3aueT)

PesepBHelil ypok. O600IIEHHE 10

TepmnHONOTNYECKNI
14 TeMe «HacaencTBeHHOCTh U 1 MapT
OVKTaHT
W3MEHYUBOCTh OPraHU3MOB»
15 Cenekuus Kak Hayka v IPOILIECC 1 anpenb YCTHbIN onpoc
Meroasl 1 JOCTHKEHUS .
16 . 1 0.5 mau KoHTponbHan paboTa
CEJIEKI[UU PACTEHUHN U JKUBOTHBIX
buotexHosorus kak orpacib
17 1 mam PaboTa Hag, owmnbKamm
[IPOU3BOJICTBA
OBIIEE KOJIMYECTBO YACOB I10 17 2

I[TPOT'PAMME




TEMATHUYECKOE IINTAHUPOBAHHUE 12 KJIACC (ouno-3a04nas ¢opma 00yqenus)

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbI

KoanuecTBo 4acoB

Kontpoabubie IIpakTnueckue

Bcero
padoThI

padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

Bunnl
JeATeILHOCTH

DopMbI
yuera
NPOrpamMmbl

OBOJIIOIIMOHHASA
OUuoIorus

bu6mmoreka [IOK

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

PackpeiBaTh
coJiepkaHne
TEpMHHOB ¥ TTOHATHIA:
9BOJFOLNS,
nepexogHbIe (POPMBI,
(unoreHeTHIECKUE
PSZBI, BUIBI-
SHJIEMUKH, BUJIbI-
PENUKTHI, 3aKOH
3apOJIBIIIEBOTO
CXO/ICTBa,
OroTeHeTHYEeCKHH
3aKOH, TOMOJIOTHYHBIE
1 aHAJIOTHYHbIE
OpTaHsbl,
pyaMMEHTapHbIE
OpTaHbl, aTaBU3MBI.

1A.b
6A

Bo3zankHOBeHME U
pa3BUTHE KU3HU
Ha 3emiie

bu6mmorekxa [IOK

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

Onpenenenne
OCHOBOIIOJIATAFOIIUX
MOHSTHI:
3JIeMEHTapHbIe
(hakTOPBI IBOJIFOLIHU:
MYTalMOHHBIN
npotiecc,
MONYJISI{UOHHBIE
BOJIHBL, JIpeii TeHOB,
H30JISIIHS.
IIponykTuBHOE
ob1eHne u
B3aUMOJECHCTBUE B
nporecce

1A.b
6A
2A
3A
6A




COBMECTHOI yueOHOM
JeSTEeILHOCTH C
y4E€TOM MO3ULIUNA
JPYTUX YYaCTHUKOB
JeSTEeILHOCTH MIPH
00CyX/IeHUN
COBPEMCHHBIX
NIPEACTaBICHUN O
JBIDKYIINX CHIIAX
(paxTopax)
9BOJTIOLIUH.
CamocrosrenpHas
UH(OPMaLMOHHO-
NO3HaBaTeNbHAs
JIeATEeNILHOCTD C
Ppa3uYHBIMH
UCTOYHHUKAMH
nHpOpManH 00
9BOJFOLIMOHHBIX
(akropax, eé
KpHUTHYECKask OLICHKa
1 MHTEpIIpETalysl.

Opranu3mel 1
OKpYy Karomast
cpena

bubnmoreka [JOK

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

PackpsiBath
CoJIepKaHue
TEPMUHOB U
TMOHSTUM:
DKOJIOTHA,
MOJIEBEIE
HaOIIOACHUS,
SKCHEPUMEHTBHI,

MOHHUTOPHHT

4A
4b
6A




OKpY>Karoleu
Cpelbl,
MOJIeTUpOBaHHE,
9KOJIOTMYECKOE

MHPOBO33pEHHUE.

Coo01ecTBa 1
4 SKOJIOTUYECKUE
CHCTEMBI

bubmuoreka [JOK

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

XapaxkTepus3oBaTh
CBOMCTBA
9KOCHUCTEMHI (&€
CIIOCOOHOCTb K
JUTUTETILHOMY
camo-
MOIIEPIKAHUIO,
OTHOCHTEIIBHO
3aMKHYTBIN
KpyTrOBOPOT
BEIIIECTB,
HE00X0/IMMOCTh
MIOTOKA SHEPTUN).

4A
4b
6A

5 PesepBHoe Bpems

bu6mmoreka [JOK

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

1A.b
6A

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

34

2.5




MNOYPOYHOE INNTIAHUPOBAHHUE 12 KJIACC (ouno-3a0unas ¢popma o06yqennsi)

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue Aara unpponbie
Bcero u3yyeHusi o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
1 OBOIIOLUS U METO/BI €€ U3yUEHUS 1 bubmmorexa [JOK
https://m.eds00.ru/863ea20e
) Wcropus pa3BuTus npeacrabiieHuii o0 1 bubnuoreka [IOK
SBOJIIOIIAU https://m.edso0.ru/863e9570
bubmuoreka [IOK
3 Miipossoaotuis 1 https://m.edsoo.ru/863e9cle
[Tormynsaus Kak 3JeMeHTapHas €IUHHUIA
4 BUJa U BooImH. JlabopaTtopHas pabota 1 05 bubnnorexa [JOK
Ne 1 «CpaBHeHnue BUJI0B 11O https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBroKy1e cuibl (3JIeMEeHTapHbIe 1 bubmuoreka [IOK
(baKTOpHI) IBOJIOLIUH https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp 1 €ro popmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIIOLINN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas pabota 1 05 bubmuorexa [IOK
Ne 2 «Onucanue npucrnocob6IeHHOCTH https://m.edsoo.ru/863e9fde
OopraHusMa M €€ OTHOCHUTEIILHOTO
XapakTepa
bu6nunorexa LIOK
8 HampasieHnus v myTH MaKpO3BOJIFOIHA 1

https://m.edso0.ru/863e9cle




HeobOpartumocTs 3BOMIONINN

Wcropus xu3Hu Ha 3emiie U METO/bI €€

10
U3YYCHUS
1 ['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha bubmmoreka [JOK
3emuie https://m.edso0o.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie 1o 3paM U bubmmoreka [JOK
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE TAITBI BOJTIOIUU
PACTUTEILHOTO M JKHBOTHOTO MUDA.
13 [IpakTuueckas padora Ne 1 «/3yuenue 0.5 bubmmorexa LIOK
7 https://m.edsoo.ru/863ea8hc
HCKOTIAeMBIX OCTAaTKOB PACTCHUH H
YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cUCTeMa OPTraHUYEeCKOTO bubnnorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6nmorexa LIOK
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) https://m.edsoo.ru/863eac2c
16 JBuokytye cuibl (paKTopshl) bubnuoreka [{OK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLIUU YETTOBEKA
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubmmorexa [JOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea?2
PesepBHelit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emuie»
20 DKoJIoTHs Kak HayKa
21 Cpenbl 00uTaHUs U YKOJIOTHIECKHE bubnmnoreka [JOK

(bakTopsI

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




Aobuotndeckue (akropsl. JlaboparopHas
paborta Ne 3. «Mopdonornueckue
0COOEHHOCTH pacTeHUH U3 Pa3HbIX MECT

bub6nmoreka [IOK

22 obutanusny. JlabopaTopHas padora Ne 4., 05 https://m.edsoo.ru/863eb10e
«BnusHIE cBETa HA POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubnnoreka [JOK
23 buomiieciue paxropet https://m.edso:)_.[ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nomymsiiuu. [Ipaktudeckast paborta Ne 2 05
«IToaCY€T MIOTHOCTH NOMYJISALIMI Pa3HBIX
BHUJIOB PACTEHUI
25 Coo01iecTBa OpraHu3MoB — OHOIEHO3 ]s::r?SH;I;T:(;{;?r?/I; 63ebd6a
bubnnorexa [JOK
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) https://m.e dSO(].;[ru 1863eb46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa bubmmorexa LIOK
sxocucTem, CyKieccus https://m.edsoo.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rimobanbHas 3xocucTeMa bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuotexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiun
33 CocyiecTBoBaHN€e NPUPOABI U bubmuoteka [IOK




‘ YeJI0OBEYECTBA https://m.edsoo.ru/863ebale

PesepBHeIil ypok. O000IICHHE TEMBI
«Co00111eCTBa U DKOJIOTMUYECKUE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

34 0 2.5

TEMATHYECKOE IINIAHUPOBAHMHE 12 KJIACC (3a0unas ¢popma 00y4enus)

KoanuectBo yacos JJIeKTPOHHbIE Buasi DopMbI
HaumenoBanue

Ne (uu¢posbie) AesITeJIbHOCTH yuera
pa3aesioB M TeEM Konrtpouabnbie | IIpakTnueckue
o0pa3oBaTe/bHbIC NPOrpamMMbI

n/n Bcero
pecypchl

NnporpaMmMbI padoTbI padoThI

PackpsiBaTh 1A B
cozlepKaHue
TEpMHHOB U 6A
HOHSTUH: SBOJTIONUS,
nepexoxHbie GOpMBI,
¢unoreneTnuecKue
PSLIBL, BUIBI-
DBOJIIOLIMOHHAS bubnnoreka [JOK SHJIEMUKH, BU/IbI-

. PEIMKTHI, 3aKOH
OHOTOTHS https://m.edsoo.ru/7f41cc74 3aPOJIIIEBOTO

CXOJICTBA,
OHMOT€HETUYECKUI
3aKO0H,
TOMOJIOTUYHBIE U
aHaJIOTUYHbIE
OpTraHBblI,
pyIUMEHTapHBIC




OpraHbl, aTABU3MBI.

Bos3aukHOBeHUE
U pa3BUTHE
JKA3HU Ha 3emiie

0.5

0.5

bu6mmoreka [IOK

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

Omnpenenenue
OCHOBOIOJIAraroIUX
TIOHSTH:
3JIeMEHTapHEIC
(haKTOPHI IBONFOLIHN:
MYTallMOHHBIN
mporecc,
TIOTTYJIAITAOHHBIE
BOJIHBI, Apeii() reHoB,
H30JIALHSL.
IIponykTuBHOE
o01eHue 1
B3aMMO/JICHCTBHE B
nporiecce
COBMECTHOH yueOHOI
JESITeTbHOCTH C
y4€TOM MO3ULUN
JIPYTUX YYaCTHUKOB
JEeSTeTbHOCTH TIPH
00CyXIeHUN
COBPEMEHHBIX
IIPEJICTaBICHUH O
JBIDKYIIUX CHIIAX
(dpakropax)
SBOJTIOIIHH.
CamocrosTenpHas
nH(pOpMannoHHO-
MMO3HaBaTENbHAS
JESTeIbHOCTD C
Pa3THYHBIMU
HUCTOYHUKAMU
nHpOpManuHu 06
SBOJTIOIIOHHBIX
(hakropax, e€
KpUTHYECKast OIIeHKa
Y MHTEpIIpEeTalus.

1A.b
6A
2A
3A
6A




Opranusmel 1
OKpY>Karo1as
cpena

05

bubmuoreka [JOK

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

PackpsiBath
coJiepKaHue
TEPMUHOB U
HOHSTHH:
DKOJIOTHS,
IIOJICBEIC
HaOJIIOEHNS,
JKCTIICPUMEHTBHI,
MOHUTOPHUHT
OKpYy>Karoleu
cpensl,
MOJEJIUPOBAHUE,
JKOJIOTHYECKOE

MHPOBO33pEHHUE.

4A
4b
6A

Coo0mrecTBa u
JKOJIOTUYECKUE
CUCTEMBI

0.5

but6mmorekxa [IOK

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

XapakTepus3oBaTh
CBOICTBa
9KOCHUCTEMBI (e€
CITOCOOHOCTH K
JUTUTETTHHOMY
camo-
MOI/IEPKAHUIO,
OTHOCHUTEIIEHO
3aMKHYTBIN
KPYTOBOPOT

4A
4b
6A




BCIIECTB,

HEe00XO0IUMOCTh
MOTOKA YHEPTUN).

bubmmoreka [IOK 1A.b
5 PezepBHOE Bpemst 1
https://m.edsoo.ru/7f41cc74 6A
OBUIEE
KOJIMYECTBO
YACOB I10 17 2 2.5
[MTPOI'PAMME

MNOYPOUHOE INNIAHUPOBAHHUE 12 KJTACC (3aounas ¢popma o0yuenus)

KosanuecTBo yacos 1 JJIeKTpOHHBbIE HU(PPOBHIE
ara
Ne i/ Tema yYpoka KO]—[TpO_}]b]—[])[e HpaKanecKue 06pa3OBaTe.111>m>1e
Bcero U3y4eHus
padoTbI padoThbI pecypchl
OBOJIIOIUS U METOJIBI €€ U3yUEeHUs
i . bubnnoreka [JOK
1 WcTopus pa3BuTHs npeacTaBieHuit oo 1 0.5 CeHTAbPb
https://m.edsoo.ru/863ea20e
3BOTIOUUKA MUKPO3BOMIOLHUSA
[Tomynsmus kKak 3IeMeHTapHas euHUIIA
BUa U dBodronnu. JJaboparopHasa paborta bubnuoreka IIOK
2 A B paTopHai p 1 0.5 CeHTAbPb 1
Ne 1 «CpaBHeHuUEe BUIOB IO https://m.edsoo.ru/863e9570
MOp(}oIOrHIecKOMY KPUTEPHIO»
3 [TonynAnus Kak 3;1eMeHTapHas €AMHUIA 1 5 bubnuorexa [IOK
OKTABPb
BHJ1a ¥ dBoMronMU. JlabopaTtopHas pabora P https://m.edsoo.ru/863e9cle




Ne 1 «CpaBHeHUE BUIOB 1O
MOP(OJIOTHIECKOMY KPUTEPHIOY
JIBroKyIue cuitbl (37€MEeHTapHBIC
(haKTOpHI) SBOJIOLINH

EcrecTBennbIit 0TOOP ¥ €10 GOpMBI
PesynbTathl 3BOMIIONINN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U

bubnnoreka [JOK
BH1000pazoBanue. JlaboparopHas pabota 0.5 OKTABpb i
https://m.edsoo.ru/863e99c6
Ne 2 «Onucanue npucrnocoOIeHHOCTH
opraHusma 1 €€ OTHOCUTEILHOTO
Xapakrepa»
Hanpasnenus u mytd MakpO3BOJIIOLUA 6 bubnnoreka [JOK
HOABPb
HeobOpatumocTh 3BOIIONNH https://m.edsoo.ru/863e9da4
HcTopus xu3Hu Ha 3eMIIe U METOJBI €€
n3y4eHHUs [ unore3sl IpOMCX0KIEHUS HOABPb
KU3HU Ha 3emMJie
PazButue xu3Hu Ha 3eMIie Mo spam 1
neprogamM OCHOBHBIE ATalbl IBOJIOLNUN
PacTUTENBHOTO U )KUBOTHOI'O MHpA. 05 6 bubnnoreka [JOK
. nekabpb
ITpakTryeckas padora Ne 1 «M3y4yeHune https://m.edsoo.ru/863ea5a6
HCKOIIA€MBbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJIJIEKIIMSIX)
CoBpeMeHHas cucTeMa OpraHu4ecKoro
P P Bu6miorexa [OK
MHUpa DBOJIOLMS YETOBEKA nexabpb
https://m.edsoo.ru/863eabbe
(aHTpOMOreHe3)
JiBmoxymiue cuibl (paKTopsl)
bu6mmorekxa [IOK
anTpornoreHe3a OCHOBHBIE CTa MU AHBapb

OBOJJIOIHMH YCJIIOBCKA

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




10

UYenoBeueckue pachkl ¥ MPUPOIHBIC
ajjanTaiuu yenoBeka Pe3epBHBIN ypoK.
O06001menue no reMe «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emiie

AHBapPb

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

11

Okosorus kak Hayka Cpelbl 0OuTaHus U
IKOJIOTHYECKUE PaKTOPbl AOMOTHYECKUE
dakropsl. JlJaboparopnas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHSY.
Jlaboparopuas padota Ne 4. «Biusiaue
CBETa HA POCT M Pa3BUTHE YCPEHKOB
KoJeyca»

0.5

deBpanb

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

12

buotnueckue pakTopsl IKOIOTHUECKHE
XAPAKTCPUCTHUKHU ITOIMYJIAINHA.
[Tpaktrueckas padota Ne 2 «Ilogcuér
IIJIOTHOCTHU HOHy.]'ISIIII/Iﬁ PAa3HbBIX BUAOB
pacTeHuin»

0.5

¢deBpanb

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

13

Coo0riecTBa OpraHU3MOB — OHOIIEHO3
DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI)

mapT

14

OCHOBHBIE MIOKA3aTEIN IKOCUCTEMBI.
Okonorudeckue nupamuabsl. CBoiicTBa
skocucreM. Cykneccus [Ipupogusie
9KOCHCTEMBI

MapT

bubmuorexa [JOK
https://m.edsoo.ru/863eaea2

15

AHTpOIIOTeHHBIE SKOCUCTEMBI bruocdepa
— ro0anpHas IKOcHcTeMa 3eMITu

anpenb

16

3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocgepst YenoseuectBo B 6nochepe
3emiun CocyliecTBOBaHHE MPUPOABI U

anpenb




YeJI0BCcUECCTBaA

PesepBHbIil ypok. O6001IEHHE TEMBI

. bubmuorexa [JOK
17 «Coo00111ecTBa U DKOJIOTHYECKUE 1 Mmali htts://m.edsoo.ru/S63eafec
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 17 55

[TPOT'PAMME

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.B.C.PoxnoB. Temaruyeckuii 1 UTOTOBBIM KOHTPOJIb. COOPHUK MPOBEpOUHbIX paboT. buonorus. 10 kmacc. Mocksa 2014r.
3. O.I1.dynkuna. buonorus 6-11 knaccel. [IpoBepounblie TecThl, pa3HOYpOBHEBbIE 3aanusl. Bonrorpaa: Yuurens, 2012r

4. H.A.borganos. KonTpoapHO-u3MeputenbHbie Matepuaibl. buonorus 10 knace. ®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «9Bostonust opranudeckoro Mupa». Teopust, TpeHupoBoUHbIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruka». Bee Tunsl 3agad. Tpenuposounas terpans. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Pa3nen «9konorus». Teopus, TpeHupoBouHbIe 3a1anud. Jlernon, 2016r.
8. B.C.PoxioB. Temaruueckuii 1 UTOroBbIi KOHTPOJIb. COOpHUK POBEpOUHbIX padoT. buonorus. 11 knacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6uonorust 10-11 knaccel. Mocksa. JIpoda.2012r.
10. H.A.boraanoB KoHnTponbHO-u3MepurenbHble MaTepuainsl. buosiorus 11 kinace. @I'OC. Mocksa. Bako, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.

7.

«Enunas xomnexkuus Ludppossix O6pazoBatensHbx PecypcoBy» (Habop udpoBbIX pecypcoB k yueOHuKkaM duHuu B.B. [laceunuka)

(http://school-collection.edu.ru/).

http://bio.1september.ru/urok/ -Marepuaisl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO3/IaH CaiT, ObLIM OIyOJIMKOBAHBI B ra3eTe
"Bbuonorus". ABTopamu caifta nmpojenana 6osbias padoTa 1o CUCTEMaTU3UPOBAHUIO Ta3€THHIX CTaTel ¢ yuéTOM HIKOJIbHON yueOHOM

IIpOrpaMMsl 1o npeamety "buonorus".

http://ebio.ru/ - Dnextponnslit yueOHuk «bronorusy». CoaepKuT Bce pas3aessl OMOJIOTHU: OOTaHUKY, 300JI0THI0, AaHATOMHIO U (PU3UOJIOTHIO
YeJI0BEKa, OCHOBBI ITATOJIOTHH U TCHETHKH, 3BOJIIOIHOHHYIO TEOPUIO U SKOJOTHIO. MOKET OBITh PEKOMEHI0BAH yJYaIIMMCS ISt

CaMOCTOSTEIIbHON PabOTHI.




8. http://djvu-inf.narod.ru/ - snexTponHast GHOIHOTEKA

http://biology.ru/index.php - Caiit sBisercst UHTEpHET — BepcHei yueOHOTo Kypca Ha KOMIIAKT-IUCKE




