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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke HporpaMMbl MO OWOJIOTUM TEOPETHUYECKYI0 OCHOBY JUIS ONpPEICICHHS
MOJAX0A0B K (opMUpOBaHHIO coJepkKaHUsA YydeOHOro mnpeamera «bBHONOTHS» COCTaBUIM:
koHnenrtyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH IEJIEH, COJepkKaHMUS,
pe3ynbpTaToB 0OydeHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
O0MmMX [EeNSIX W MPUHIHIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorlacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBl OCHOBHBIE (DYHKIIUU MPOTPaAMMBbI
1o OuoJioTHu U e€ CTPYKTypa.

[Tporpamma mo 6mosoruw AaéT MpeICTaBICHHUE O TeNIIX, 00 o0mIeit cTpaTterun oOydeHus,
BOCIIUTaHUS M pa3BUTHA, OOydarluxcs cpeicTBaMu YyueOHoro mpenmera «buonorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COJEpKAHHE, €ro CTPYKTYpY, pacupeiesieHHe II0
paszenaM W TeMaM, PEKOMEHIyeMYIO MOCIEeIOBATeIbHOCTh M3YYEHHUs y4yeOHOro marepuana ¢
YI€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mporpamme 1o OHOJIOTHHM TaKXe YYUTHIBAIOTCS TpPEOOBAHUS K TUIAHHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHUJIOB y4€OHO-TI0O3HABATEILHOMN JACSITEIIBHOCTH/YIEOHBIX AEHUCTBUN, 00YJIArOIITUXCS 110
OCBOEHHIO COJIepKaHNs OMOJIOTHYECKOTO 00pa30BaHUSI.

B nporpamme no Ouonorun (10—11 xmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3YyYeHHH OHWOJIOTHH, Onarofaps dYeMy B HEH NpoCcMaTpHBaeTcs
HATPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX OpPUCHTAlMH  JIMYHOCTH, OSKOJOTUYECKOTO  MBINUICHUS,
MPEICTaBICHUN O 370pOBOM 00pa3e KH3HH W OCpeKHBIM OTHOIIEHHEM K OKpYXKaromeh
npupoHoi cpene. [lodToMy Hapsimy ¢ W3ydeHHEM OOMEOMOJIOTHYECKUX TEOpHH, a TaKKe
3HAaHUH O CTPOCHHH KHMBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX IMPOTEKAIOIINX B HAX
MPOIIECCOB B TpOTrpaMMe MO OHOJIOTHH YIEJICHO BHHUMAHHE HWCIOJIb30BAHUIO TOTYYEHHBIX
3HaHUH B TOBCEAHEBHOM JKU3HU TSl PEIICHHS MPUKIIAIHBIX 3a/1a4, B TOM YUCIIE: MPODUIAKTUKA
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YelOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBEIEHUsI B OKPYXKalollel MpUpOJHON cpere,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJOBEKa Ha COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «bruonorus» MNpoAUKTOBAHO HEOOXOTUMOCTBIO OOeCIeueHUs! YCIOBUN JJIsl pelIeHUs
OJIHO M3 aKTyaJbHBIX 3a/1a4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero obpazoBaHusi 3aHUMaeT BaxkHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAYyYHOW KapTUHE MHPAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MAET YCIOBUSA Ui TMO3HAHUA 3aKOHOB >KUBOW MPUPOIBL,
¢dopmupoBaHusa (GYHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonbmoe 3HaueHue OWONOTUS UMEET TakKe Ui pelleHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3yyenue
ouonorun obecrieynBaer yCIIOBHUS ISt (hopMupoBaHus WMHTEJUIEKTYalbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpbI, CIOCOOCTBYET
MHTETpaluy OUOJIOTHYECKUX 3HAHUN C MPEACTaBICHUSAMH W3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaguu. HazBaHHbIE TOJ0KEHHUS O MpeHa3HAYeHUH Y4eOHOTO
npeamera  «buosorus» COCTAaBWIIM OCHOBY Ul OIpENeNeHUsl MOAXO0J0B K OTOOpY u
CTPYKTYPUPOBAHUIO €T0 COJIEpKaHUA, PEACTaBICHHOTO B IIPOrpaMMe Mo OHOJIOTHH.



OTt60p coxepxkanus yueOHOTO TIpeameTa «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3ULUHI KyJbTypOCOOOpPa3HOI0 M0/IX01a, B COOTBETCTBUU C KOTOPHIM OOyYaroIIuecs JOKHbI
OCBOUTbH 3HAHHUS M YMEHHMA, 3HAUYUMBbIC s (pOopMUpOBaHMS OOMIEH KyIbTYpPBI, OIPEACISIONINe
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpPYKAIOUIEH NPUPOAHON cpene, BOCTpEOOBaHHBIC B
MMOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTenbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUI
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHMSA, KOTOPbIE CIY)XaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIX JINYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMH OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHHE coOJiepKaHusl YyueOHOro MaTepuana B IpPOrpaMMe I0 OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUW 00 OTIMYUTENbHBIX 0COOEHHOCTSAX
KUBOW IIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W DSBOJIOLMHM. B cOOTBETCTBMM C JTUM B
CTPYKType yueOHOTro npeamera «bruosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIe JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHMs», «KieTka kak Ouojoruueckas cuctemay,
«Opranusm Kak ounosorndeckas cucrteMay, «CucteMa U MHOToOOpa3ue OpraHudecKkoro Mupay,
«OBOJIIOLINSL XKUBOH MPUPOJBI», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHOro npeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOyyaroUMMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpPraHU3allMU >KHUBBIX CHUCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJI TPAMOTHBIX JEHCTBUM B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIBI U PEILIEHUS Pa3IMYHbIX )KU3HEHHBIX TPOOIIeM.

Hoctmxenne uenu usydeHus ydeOHoro mnpeamera «buonorus» Ha 06a3oBOM YypOBHE
obecrieunBaeTcs PelIeHNEM CIIEIYIOUIUX 3a]1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMBbl 3HAHUM O OHOJOTMYECKHX TEOPHSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYy)XalluX OCHOBOM Misi (popMHpOBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAay4YHOTO TO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTHY;

(dbopmupoBaHre y OOy4aroOUIMXCSl MO3HABATENIbHBIX, MHTEUIEKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Ipolecce aHaNIKM3a JaHHBIX O MyTSIX Pa3BUTHUSI B OMOJIOTMH HAay4YHBIX B3IJISOB,
UeH U MoAX0I0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOOydarommxcsi oOmell KyibTypbl, (YHKIMOHAJIbHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH M OLIEHUBATH SIBIICHUS OKPYXKAIOIIEr0 MUpa KUBOW MPUPOJBI HA
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

(dbopmupoBaHre y OOy4arolMXCsS YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI YEIOBEKOM >KHUBOM MPUPOIBL,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJISl MOBBIMIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUIl B MOBCEIHEBHOU >KWU3HU JUIS OLECHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHUIO K OKpYXarolled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHME U COOIIOAEHUE MEpP NMPO(UITAKTUKY 3a00JI€BaHUH.

B cucteme cpennero obmiero oopasoBanus «buosorusy, nzyyaemas Ha 6a30BOM ypOBHE,
SBIISETCA 00sA3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0mactu
«EcTecTBeHHO-HAyYHBIE MTPEIMETHDY.

Jnst u3yueHust 6nosioruu Ha 0a30BOM YPOBHE CpeTHEro 00Iero oOpa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Heento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



Onucanue MaTepHaHLHO-TEXHH'{eCKOﬁ 0a3bl HEeHTpa «Touka POCTA», HCIIOJB3YEMOI'O
AJIs peajin3anuu 06pa30BaTeJ’IBHLIX nporpamMm B paMKax npemnoaaBaHust OHoJI0rNH

Pabouas mporpamma paspadborana B coorBeTcTBUU ¢ yaeOHBbIM maHoM MOBY CII Ne2 nns
YPOBHsI CpefHero ooOmero oOpa3oBaHUs C HUCIOJIB30BAHUEM COBPEMEHHOTO 00OpYyIOBaHUS
[IEHTpa €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HampasieHHOCTH «Touka pocra». Ha 0aze
neHrpa «Touka pocra» oOecrmeynBaeTcsi peanu3alyst 00pa30BaTENBHBIX  IPOTPaMM
€CTECTBEHHOHAYYHON U TEXHOJOTHYECKOU
HaIpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUH C TPEOOBAHMSIMH 3aKOHOJATEIbCTBA B chepe
oOpasoBanus. Mcnonp3oBanue o6opynoBanus neHTpa «Todka pocray mpu peanu3anuu TaHHOK
paboueii mporpaMMBbl O3BOJISIET CO3/1aTh YCIOBHS:

— JUISL pacUIupPEeHUs COIePKaHUS IITKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMUs;

— JJId TIOBBIIIICHUA MO3HABaTEJILHON aKTHUBHOCTU O6y‘IaIOHII/IXC${ B eCTCCTBCHHOHay‘IHOfI

obnacru;

— JUISL Pa3BUTHS JIMYHOCTU peOeHKa B Ipoliecce 0OydeHUsi OMOJIOTHH, €ro CIIOCOOHOCTEH,

(hopmMupOBaHUS U YIOBJIETBOPEHUSI COLMATBLHO 3HAYMMBIX HHTEPECOB M TIOTPEOHOCTENH;

— I pa6OTBI C OZ[apéHHBIMI/I IIKOJIbHUKaAMH, OpPraHu3allii UMX pPasBUTHA B PA3JIMYHBIX

obnacTsax o0pa3oBaTebHON, TBOPUECKOU MEATETHHOCTH.

[Ipumensist udpoBbIe JTA0OPATOPHH HA ypoKax OWOJOTHH, YYallHecs CMOTYT BBHITIOJHHTH
MHOJKECTBO JIAOOPATOPHBIX PabOT M IKCIIEPUMEHTOB 110 TTporpamme brosorus

MarepuanbHo-TexHuueckass 0aza 1eHTpa «Touka pocTta» BKIO4aeT B cedst 1udpoBbIe
nmaboparopur, HAOOPBI KJIACCHYECKOTO OOOpYyMOBaHMS IS TIPOBEIEHUS OHOJOTUYECKOTO
IMpakKTUKyMa, B TOM YHUCJIC C HUCIIOJb30BaAHUEM MHKPOCKOIIOB. YunteiBas HpaKTI/I‘ICCKI/Iﬁ OIIBIT
MPUMEHEHHsI TaHHOTO 000pYIOBaHUS HAa YpOoKaxX OMOJIOTHHM M B MPOEKTHO-HUCCIICAOBATEIHCKOM
NEATeNbHOCTH, CJIIeJIaH OCHOBHOW AaKIIGHT Ha ONHCAaHWUHM IH(POBBIX JIA0OPATOPUH W UX
BO3MOKHOCTsIX. [Tpr aTOM 1dpoBbie mabopaTopun B KoMILIeKTanuu «bHooTus», « 9K0I0THsY,
dusznosorus» coAepKaT KaKk WHIWBUAyaJbHBIC JATYMKHA, TaK W MOBTOpsromuecs (tabm. 1).
Ha3Banusi mociemHux B TPUBEAEHHOW TaONMIE BBIIECICHBI KypcMBOM. Hanmume momoOHBIX
MOBTOPSIONIUXCS  JTATYUKOB  pacIIMpsSeT BO3MOXKHOCTH  TeJarora 10  OpraHH3aiuu
71a00paTOPHOTO MPAKTHKYMA.

Tao0numa 1

JaTunkn uudpoBbIX Jad00paTOPpHii MO OMOJIOTHH, IKOJIOTHH U PU3NOJIOTHH

No buonorus DKOJ0THUS ®duzunosorus
/11

1 Brasicnocmu 6030yxa Brasicnocmu 6o30yxa ApTepHaTbHOTO J1aBJICHUS
2 Dnexmponposooumocmu Onexmponposooumocmu [Tynsca

3 Ocsewénnocmu OcsewénHocmu Ocsewiénnocmu
4 pH pH pH

5 Temnepamypwl oxpyacaro- | Temnepamypul okpysscarowetl Temnepatypsl Tena

weti cpeowl cpeosl

6 Hurpar-uonos YacToThl AbIXaHUS
7 XI10pUA-HOHOB Yckopenus

8 3ByKa OKT

9 BrnaxHocTu mouBbI Cunsl (3promerp)
10 Kucnopona




11 Onrudeckoil MIOTHOCTH 525
HM (KOJIOpUMETD)

12 Onruueckoii motHoctu 470
HM (KOJIOpUMETD)

13 MytHOCTH (TypOUIUMETD)

14 Okwucu yriepoaa

JlaTuuky M JONOJHUTEIbHBbIE MaTepuasibl (NEPEXOJHUKH, UYBCTBUTEIbHBIE 3JIEMEHTHI,
METOIMYECKUE MaTEepUaIIbl, 3apsIHOE YCTPOUCTBO U JIp.) KOMIUIEKTYIOTCS B KOPOOKH-UE€MO/IaHbI.

— DkpaH.

— MynbTUMeIUHHBINA IPOEKTOP.

— KowmmnsloTep (onepannoHHas cucreMa ¢ rpaguueckuM uHTepdencoM, YHUBEpCaIbHbIMU
MOpTaMU C TMPUCTaBKaMU JJIsl 3allUCH  KOMIIAKT-IHMCKOB, 3BYKOBBIMH BXOJAaMHU U
BBIXOJAMH, OCHAIICHHEI KOJOHKAaMHM, ¢ BO3MOXKHOCTBIO MOaKIoueHus kK Internet. C
MAaKeTOM TMPHUKJIAAHBIX MporpaMM  (TEKCTOBBIX, TaOMUYHBIX, TpadUUYecKUX U
MPE3EHTALIHOHHBIX ).

— CpencTBa TEIEKOMMYHHUKAIUHU (CpeACTBa TEIEKOMMYHHUKAIIMU BKIIIOYAIOT 3JIEKTPOHHYIO
ouTy, BeIX0] B MIHTEpHET)

[Tpubopst

1. Muxkpockonsl yueOHBIE.
2. Jlymel.

COJAEP KAHUE OBYUEHUSI
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHOJIOTHU C OOIICCTBEHHBIMHM, TEXHUYECKUMU U JIPYTHMHU
€CTECTBCHHBIMH HayKaMu, (uiocodueit, dTUKOH, ICTETHKOW M mpaBoM. Poyib Ouosiornu B
(hopMUPOBaHUHM COBPEMEHHOW HaydHOW KapTUHBI Mupa. CucteMa OMOJOTHUECKHX HaYK.

MeTopl TO3HAHMS )KUBOU MPUPOIbI (HAOII0OICHUE, SIKCIIEPUMEHT, ONMCAaHUE, H3MEPEHUE,
KJ1accuuKaius, MOJICTMPOBAHKE, CTATUCTUYECKAss 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

optpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk.

Tabmnuipl U cxeMbl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble H IPaKTHYecKue padoThbi:

[Ipaktnueckas padota Ne 1. «Mcnonib30BaHME pa3iMYHBIX METOAOB TMPU H3YyUCHHUH
OMOJIOTHYECKHX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl H HX OPraHU3aIUA.

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. OTianuue >KUBBIX
CHUCTEM OT HEOPraHUYECKOMN MTPUPOJIBI.

CpoiictBa OuocucteM U HX pazHooOpasue. YpPOBHM OpraHu3aluud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOIYJISILUMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYECKU ), OMOChEPHBIH.

JdeMoHncTpanum:

Tabnuiel u cxembl: «OCHOBHBIE TMPU3HAKH JKU3HW», «YPOBHU OpPTraHHU3AIMH >KUBOU
MIPUPOJIBI».




O6opynoBanue: moaens Moaexynsl JJHK.

Tema 3. XuMn4ueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH.  XUMHUYECKHE  BJEMEHTBhI:  MaKpOJJIEMEHTHI,
MHUKpO3JIeMeHThl. Boia u MUHepaibHbIE BEIIECTBA.

@OyHKIMM BOJABI M MUHEPAJIbHBIX BeELIECTB B KieTke. llojnep:kaHue 0CMOTHYECKOTO
Oananca.

Bbenxu. CocraB u cTpoeHne 6e1KOB. AMHHOKHUCIIOTHI — MOHOMEpHI OenkoB. Hezamennmsbie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (IE€pBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIINN OCITKOB.

®epMeHThl — OHojoruueckue karanusaTopsl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp,
cyoctpatHas crneuu@uuHocTb. Kodepmentsl. Burtamunbpl. OTinuuss  QEepMEHTOB  OT
HEOPraHMYECKUX KaTau3aTopoB.

VYrneBoapl: MoHOcaxapubl (TJIOKO3a, pudo3a M J1€30KcHpub03a), AHUcaxapuibl
(caxapo3a, naKTo3a) W TMOJUcCaxapuasl (Kpaxmal, TJIUKOTeH, IeJUTioJio3a). buonorundeckue
(GYHKIMM YTIIEBOJOB.

Jlununel: Tpuraunepuasl, ¢ochomunuael, crepouabl. ['uapodunbHO-rUAPODOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHHE YrieBOAOB, OCJIKOB M JIUIUJIOB Kak
MCTOYHUKOB SHEPIHH.

Hyxnennossie kucnoter: JIHK n PHK. HykieoTuasl — MOHOMEpPBI HyKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuun PHK. Bunet PHK. AT®: crpoenue u
GyHKIMH.

[uTonorusa — Hayka o kJjerke. KierouHas teopus — NpuUMeEp B3aUMOJCHCTBHS UACH U
(hakTOB B HAyYHOM MO3HAHUU. MeTOIbl U3YUYEeHHUS KIIETKH.

Knetka kak nenoctHas xuBas cucrema. O01Ire mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MemOpana, mosiekynbl JJHK kak renernueckuii ammapat, cucteMa CHHTE3a Oeka.

Tunel KJIETOK: »yKapuoTHYecKas W mpokapuoTnueckas. (OcoOEHHOCTH CTPOCHHUS
MpOKapUOTHIECKOM KieTku. Kietounas crtenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBLHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMUKC, UX (PYHKIIHH.
[Inazmatuueckas memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ oOpraHouIbI.
OnnomemOpannbie opranou bl kietku: DIIC, anmapar ['oabmku, mu3ocombl. [loayaBTOHOMHBIE
OpraHou/bl KIETKH: MHUTOXOHJpHUH, IUacTuibl. [IpoucxokaeHue MUTOXOHAPUN W IUIACTHI.
Buner nnactua. HememOpanHbie opraHOu/Ibl KJIETKU: PUOOCOMBI, KIETOUYHBIN LIEHTP, LIEHTPHOJIH,
pECHUYKH, KIyTUKU. ODyHKIUU OPraHOUI0B KIETKU. BritoueHusl.

SAnpo — peryasTopHslii eHTp kieTku. CTpoeHue sapa: saepHas 0007104Ka, KapuoIuiazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLECTB B KIETKE.

JdemMoHcTpanum:

Hoptpersl: A. JleBenryk, P.I'yk, T.lIBann, M. Illneiinen, P. Bupxos, lx. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

JInarpammer: «Pacnpenenenne XMUMHUYECKUX JJEMEHTOB B  HEXHUBOM  NPHUPOAC»,
«PacrpeneneHre XMMUYECKUX DJIEMEHTOB B )KMBOM IIPUPOJIEN.

TaOmuuel u cxembl: «Ileproguueckas Tabnuna XMMHYECKHX 3JE€MEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne gepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsr AT®», «CTpoeHHe 3yKapuOTHYECKOU
KIeTKkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHune
IIPOKapUOTHYECKOH KIETKN», «CTpOCHHE AApa KIETKNY, «YTIIEBOJBD, «JIUIHUIbD).

OO0opyznoBaHue: CBETOBOII MUKPOCKOI, 000pyJOBaHHE AJsl MPOBEACHUs HAOIIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaTbl pacTUTENbHBIX, )KUBOTHBIX U OaKTepHallbHBIX
KIIETOK.




JlaGopaTopHble U NPAKTHYECKHE PAGOTHI:

JlaboparopHast padora Ne 1. «M3ydyeHre KaTaIUTUYECKOW AKTUBHOCTH (PEPMEHTOB (HA
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

Jlaboparopuass pabota Ne 2. «M3ydeHue CTpOEHHUS KIETOK pPACTEHHH, >KUBOTHBIX H
OakTepuil 10T MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENIapaTtax U UX OMUCAHHE.

Tema 4. ’/KuzHenesATeJIbHOCTH KIE€TKH.

OO6meHn BemiecTB, WJIM MeTaboau3M. AccuMwisinus (TulacTU4eCKuid oOMEH) U
JTUCCUMIISALNS (PHEPTeTHUSCKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHS BEIIECTB U SHEPTHH B TOHUMAHUHU METa00IM3MA.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pons ¢epMenToB B 0OMeHe
BEILIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBass (a3pl ¢otocuHTe3a. Peakumu ¢oTocuHTE3A.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JJIs KU3HU Ha 3emuie. BiusiHue ycinoBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0 TPOTYKTUBHOCTU Y KYJIBTYPHBIX PACTCHUM.

XeMocHuHTe3. XEeMOCHHTE3UPYIoIne OakTepuu. 3HAYCHUE XEMOCHUHTE3a JIA KU3HH Ha
3emute.

DHepreTuyeckuii OOMEH B  KJIETKe. PacmieruieHne  BemIeCTB, BBIICICHUE U
aKKyMYyJUPOBAaHHME SHEPIUHU B KJIETKE. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopogHoe OKWCIEHWE, WIM KIETOYHOe JbixaHue. OKHCIUTEThHOE
dhochopumpoBanue. DPPEKTUBHOCTh FHEPTETHIECKOTO OOMEHa.

Peaknun wmatpuunoro cunHTe3a. ['enernueckas wunHdopmanus u JHK. Peamuzamus
reHeTuYecKkoil MHpopmanuu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLIUS —
MatpuuHbiii cuHTe3 PHK. Tpancnsauus — GuocunTe3 Genka. Drambl TpaHcasnun. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsie ¢opmbl xu3HM — BHpPYChl. HMctopus oTkpeitusi BupycoB (/1.
N. UanoBckuii). OCOOEHHOCTH CTPOCHHS W JKH3HEHHOTO IIMKJIa BHPYCOB. bakrtepuodaru.
Bonesnu pacrenuil, )KUBOTHBIX U YeJIOBEKa, BhI3bIBaEMble BUpycamH. Bupyc ummyHonedumrta
yenoeka (BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpUIIIMs, peBepTa3a M MHTETpasa.
[IpodunakTrka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JI€BaHHIA.

JdemoncTpaumnu:

IMoptpetsl: H. K. Koasnos, . . UBanosckuii, K. A. Tumupsses.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Merabomuzm»,  «MUTOXOHIPUSY,
«DHepreTuueckuii ooMen», «Xioporiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢byHkuuoHupoBaHnue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce»,
«bakrepuodarn», «Crtpoenne u xu3HeHHbIH 1uKa Bupyca CIIMJla, Oakrepuodaray,
«Pemmukanus JTHK».

O6opynosanue: mogenu-anmuinkanuu «Yasoenue JJHK u Ttpanckpunuusy», «buocunres
oenkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslil nuki, uiaM ku3HeHHbIM MK kiaeTku. MHTepdaza m muros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Perumkanus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Habop — KapHOTWIl. JIUMIOWIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
Habopbl. Xpomaruabl. Lluronornyeckue OCHOBBI Pa3MHOKEHUSI M MHAWBUAYAJTBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xietkn — muto3. Cragum mutosa. IIpomeccel, mpoucxoasdiue Ha pas3HbBIX
CTaAMsIX MUTO3a. bUOJIOrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi ru6esb KJIETKH — aroITo3.

@opMbl  pa3MHOXKEHHUS OpraHW3MOB: Oecroyioe M TojioBoe. Buuel  Oecronoro
Pa3sMHOXKEHMS: JeJIeHHe HaJBOE€, NMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHueE,



BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HAYCHHUE AJIs
CEJIEKIIUH.

[TomoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Cranuu meitosa. [Iporeccel, npoucxosiiue Ha craausx meiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyecknii cMbICiI M 3HaYEHUE MENO3a.

I'amerorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [1070BBIC JKee3bl:
CEMEHHHUKU M sSMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 M oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHLEKIETOK U
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.

WnpuBuayansHoe pa3BuTHe (OHTOreHe3). DMOpHMOHAIBHOE pa3BHTHE (SMOpHOTEHE3).
Oranbel 3MOPHOHAJIBHOIO PA3BUTHA Y IO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyJIsILus,
opraHoreses. IloctamOproHnanbHOE pa3BuTHE. THUINBI TOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaIun
pa3BUTHSL.

JdemoncTpaumnu:

Tabauie! u cxembl: «@OpMBbI Pa3MHOKEHUS OPraHU3MOBY, «J{BOWHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE pacTeHUil», «JleneHue KIEeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBbI», «KIIETOUHBIN IHKI»,
«Permmukanua [JHK», «Mwutosy, «Meito3y, «IIpsimoe n Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOTIMTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOI, MHKpompenapaTshl «CrepMaTo30HIbl MIIEKOIUTAIOIIETOY,
«lituexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Habmonenne MuTO3a B KJIETKaX KOHUMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnass pabora Ne 4. «M3yueHune CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer w 3amaum reHeTuku. McTopus pa3BUTHS TEHETHMKUA. Pojb IUTOJNIOTHMH |
AMOPHOJIOTUH B CTAHOBJICHUW I'€HETUKH. BKI1ag pOCCHICKUX 1 3apyOCIKHBIX YUEHBIX B pa3BUTHE
reHEeTUKH. MeToapl TeHETHKH (THOPUAOJOTUYECKUM, IHUTOTCHETHYECKUH, MOJIEKYJISIPHO-
reHeTuuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMMBOJIMKA, HCIIOJIb3yeMasi B
CXeMaxX CKpelTMBaHH.

3aKOHOMEPHOCTH  HAcle[OBaHUS  MPU3HAKOB,  ycTaHOBJeHHble ['. Mennenem.
MoHoruOpuaHOE CKpeIIMBaHue. 3aKOH eAMHO00pa3us THOPUIOB MepBoro nokoJieHus. IIpaBuio
JOMUHMPOBAHUS. 3aKOH paclielyieHus npu3HakoB. ['umore3a uumcToThl ramer. l[lonHoe u
HETIOJHOE IOMUHUPOBAHHE.

JluruOpugHoe CKpelmMBaHHe. 3aKOH HE3aBUCHMOTO  HACTEIOBaHUS  IPU3HAKOB.
[{uToreneTnveckre OCHOBBI IUTHOPHIHOTO CKpEIIUBAaHMS. AHAIH3UPYIOIIee CKpellMBaHHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPEIIUBAHUS TS ONIPEACTICHHS T€HOTUIIA OCOOH.

CuersieHHOe HacienoBaHue mpu3HakoB. Pa6ora T.Moprana 1o CHEIUICHHOMY
Hacje0BaHUIo reHoB. HapyllieHue clenieHnsi TeHOB B pe3ylibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAsI TEOpUs HACIEICTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enetuka nmomna. XpoMOCOMHOE ONpeeieHHe noja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele M TrereporaMeTHble OpraHu3Mbl. HacliemoBaHue NpPU3HAKOB, CHEIUVIEHHBIX C
ITOJIOM.

HUsmenunBocTs. Buasl W3MEHUMBOCTH: HEHACNIEACTBEHHAss M HacleiacTBeHHas. Poib
cpeasl B HEHACTEACTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PHUKAITMOHHOUN



U3MEHYMBOCTH. BapuanuoHHBIM psAJ M BapualMOHHAs Kpusas. Hopma peakuuu npusHaka.
KomuuecTBeHHbIE M KaueCTBEHHbIE TMpPU3HAKM U WX Hopma peakiuu. CpoiicTBa
MOIU(PUKAITUOHHON U3MEHUYUBOCTH.

HacnencrBenHnasi, Wiy TeHOTHITHYECKAs], ©3MEHUYUBOCTh. KOMOMHATHUBHAS U3MEHUYUBOCTb.
Meiio3 © T1OJIOBOH TpollecC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTU. MyTalnuoHHAs
n3MeHYnBoCTh. Kiaccuukanusa wmyranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTarii. MyrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICJACTBCHHON
n3MenunBocty H. Y. BaBunosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T'€HETHKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKY/ISPHO-
reHetudeckuid. CoBpeMEHHOE ONpe/eJieHHe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TEHOTHUIUPOBaHKME, B TOM umcie ¢ nomotibio [TI[P-ananu3a. HacnencrBeHHsie 3abomeBaHMs
YelioBeKa: TeHHble 0o0yie3HH, OO0JE3HM C  HACIEACTBEHHOW  MPEapacroioKeHHOCTHIO,
XpoMOcOoMHBIE Ooisie3HH. CoMmarhueckue U TeHepaTuBHbie MyTanuu. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PIIAKTUKA U JICUEHUS] T€HETUYECKUX
Oosie3Heil. MeauKo-TeHETHYECKOe KOHCYIhTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoHncTpaumnu:

Hoptpetsl: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel u cxeMbl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IIUTOTEHETHYeCKasi OCHOBAY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Mero3», «B3anumMoaeiicTBie ayieNbHbIX F€HOBY, «I €HEeTHYECKHe KapThl PACTCHUH, KUBOTHBIX
" 4YenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapruoTunsl uyenoBeka H JKMBOTHBIX», «Buasl wu3MeHunBOCTH», «MoaudbukannoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTannoHHas
U3MEHYUBOCTBY.

O6opynoBanue: MoJenu-aniuiukanu «MoHorubpuaHoe ckpemrBanue», «HenomaHoe
JOMHUHUpOBaHue», «lurubpunnoe ckpemmBanue», «llepexkpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapat «Jlpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUILEB U OKPAcKu Tena), repoapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IPaKTUYeCKUe padoThl:

JlaboparopHas padorta Ne 5. «M3yyenue pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UITbl HA TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopnas pabota Ne 6. «M3yyenne MoaubuKallmOHHOW H3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psifa U BapUAlMOHHON KPUBO».

Jlaboparopnas pabota Ne7. «AnHanu3 wMyTtauuid y JApo30QHIbI Ha TOTOBBIX
MHKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBieHHe U aHATIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M Npolecc. 3apoKICHUE CEIEKIIMA U TOoMecTUKauus. YdeHue H.
W. BaBwiioBa 0 LEHTpax HPOMCXOXAEHUS M MHOrooOpasusi KylbTypHBIX pacTeHHid. LIeHTps
IIPOUCXOXKACHNS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METO/bI CeNIeKIMU. MacCoBbIM U MHIUBUAYATIbHBI OTOOPBI B CENEKINH
pacteHuil u kuBOTHBIX. OlleHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpelrBaHUEe — UHOPHIUHT.
UYucras smHUSA. CKpelMBaHuWE YHUCTBIX JHMHUH. [erepo3uc, wunum rubpuaHas cuia.
HepoactBenHoe ckpemmBanue — ayrOpuaunr. OtnanéHHas ruOpuauzanuss U e€ yCIexu.
HckyccTBEeHHBI MyTareHe3 M IOJYy4YEHHE MOJUIUIONAOB. JIOCTMKEHMS CENEeKLMH PaCTEHMI,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buortexHonorust kak oTpacib HpPOU3BOACTBA. ['€HHas HH)KEHEpUs. OTalbl CO3/aHus
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pa3MHOKEHHUE pacTeHuid. KiloHMpoBaHKE BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodnembl. I'MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpanmu:

[oprpetsr: H. U. BaBuiios, M. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHoB.

Tabnuiel 1 cxembl: kKapta «LIEHTPBI TPOUCXOXKACHUS W MHOTO00pasus KyJIbTYPHBIX
pactenuit», «Ilopoapl mOMaNTHUX KHUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3arnusy, «Paboter akagmemuka M. @. UBanoBay, «Ilomummonmus», «OOBEKTHI
onorexHoorum», «Kierounele KylIbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHWE W TMEPEHOC
TE€HOB, XPOMOCOM).

OO0opynoBaHue: MyJSKU TUIOAOB UM KOPHEIJIONOB JUKUX (OPM U KYIBTYPHBIX COPTOB
pactenuit, repOapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YECKUE PadOThI:

Oxckypeusi «OCHOBHBIE METOJBI U JIOCTHXKCHHS CEJIEKIIMHW PACTEHWW WM JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMEBI I10 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHU A
Cornacho ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUA K pe3yldbTaTaM OCBOEHUS
00yyaroUMMuUCs IPorpaMM CpeaHero o0iiero oOpa3zoBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
npCaAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pe3ylbTaTOB OCBOECHHMS IpeaMmera «buosorus» BbIIEICHBI
CIIEyIOIIME  COCTABIJIAIOIIME: OCO3HAHHWE OOYYaIOUUMHUCS  POCCHUHCKON  IpakJaHCKOM
HUJIEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTHM U CAMOONPENEICHUIO,
HaJIMYMe MOTHUBAIMU K OOy4YeHHIO OHOJIOTHMH, LIEJICHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIeHUIM JTUYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBAThHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, HPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOT0 O00pa30BaHUs, HaJIMYMe HKOJOTHMYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIEC I1JIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUs mpenMera «buosiorus» AOCTUraroTCs B €OUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COL[MOKYJBTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIaMH W HOPMaMH IMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHsSI BHYTPEHHEU IMO3ULIMMU JIMYHOCTH, NMATPUOTHU3MA,
YBOKECHUSA K 3aKOHY U NPABOIOPSAKY, YEIOBEKY TpyAa U CTaplIeMy MOKOJEHUIO, B3aUMHOIO
YBOXKEHUSA, OEpeKHOT0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALMOHAJIBLHOrO Hapozaa Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS Y4€OHOTO MpeaMeTa « buoaorusy ToMKHBI OTpaxkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3ULHEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpUEHTAlUUH, ITO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIEeCcTBa,
pacIIMPEHUE KU3HEHHOIO ONBITA M ONBITA ACATEIBHOCTH B IPOLIECCE PEATU3ALMU OCHOBHBIX
HANPABJIEHUNM BOCIIUTATEIILHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOro BOCIUTAHUS:



C(OPMHUPOBAHHOCTh TPAKIAAHCKON TMO3UIMKM  OOYYalOUmIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIeCTBa;

OCO3HAHME CBOMX KOHCTUTYIHMOHHBIX IpaB W OOSA3aHHOCTEH, yBaXXCHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHHOCTU MPHU CO3IAHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHbIX U [T03HABATENbHBIX 3a/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENENATh COOCTBEHHYIO IO3WIMIO 10 OTHOIICHHWIO K SIBICHHUAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME  YYWUThIBaTh B  CBOMX JIEUCTBUAX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMU YOEXKIEHUSMHU, KyJIbTYPHBIMH LIEHHOCTSAMH U COLMAJIbHBIM
MIOJIOKEHHUEM;

TFOTOBHOCTh K COTPYAHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lady, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHHIO
OTIOHEHTOB MPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM JIEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTHh POCCHMCKON TpaKIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS
K CBOEMY Hapo]ly, YyBCTBAa OTBETCTBEHHOCTH nepen PoAMHON, rOpAoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOI SI3BIK ¥ KyJABTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAITHLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACICAUI0 U TaMITHUKAM TPUPOJIBI,
TOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKAX YYE€HBIX B CTAHOBJICHHE UM PAa3BUTHE
OMOJIOTHH, TOHUMAaHMSI 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uneiiHas  yOexAEHHOCTb, TOTOBHOCTb K CIyXeHHIO u 3amute OredecTsa,
OTBETCTBEHHOCTH 3a €ro cynb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUICKOTO HApO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLEHMBATh CUTYAllMI0O W MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPHUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJUTENSM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKCHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pu3nyeckoro BOCHUTAHHS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M IMOLHOHAILHOIO
Os1aromosy4usi:

MOHUMAaHKUE U pean3alus 3JI0pOBOTO U 6e30MmacHOro o0pasa >KM3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHHYECKUX MPAaBWI M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3NYecKash aKTHUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHWE I[IEHHOCTH TMPaBUJ WHAMBHUIYaJbHOTO U KOJIJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TOCIEJCTBUI W HENPUSTHA BPEIHBIX MPUBBIYCK (YMOTPEOJCHUS ATKOTOIIS,
HApPKOTHKOB, KYpEHH);



6) TPy/Z10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTEepPCTBa, TPYAOIr00ue;

TOTOBHOCTH K aKTHBHOM JIEATEILHOCTH TEXHOJIOTUIECKON U COI[MAIbHON HAIpPaBICHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH M  CAMOCTOSITEJIBHO  BBIMIOJHATH  TaKYyIO
NeATeNbHOCTD;

WHTEpEC K pazauyHbIM chepaM NpodecCHOHAIBHOW NeATeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBII BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00Opa30BaHUIO HA MPOTSHKEHHH BCEH
KHU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU IeJIec000pa3Hoe OTHOLICHNE K MPUPOIE KaK UCTOYHUKY KU3HU HA 3emIle,
OCHOBE €€ CYyIIECTBOBaHUS,

MIOBBIIIEHUE YPOBHS HSKOJIOTUYECKON KYIBTYpBl: MPHOOPETEHHWE ONbITa IJIAHUPOBAHUS
MOCTYITKOB M OIIEHKH WX BO3MOKHBIX ITOCIIECTBUI IS OKPYKAIOIIEH Cpebl;

0CO3HAHHE TJIO0AITEHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIOCOOHOCTh MCIIOJIB30BaTh MPUOOpETaeMbIe TPU M3yYeHUH OMOJIOTUW 3HAHWSI U YMEHUS
NpU PEUICHUH TMPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOAOTIONIB30BaHNEM (COOIIIOICHNE
MPaBHJI TOBENEHHSI B TPUPOJIC, HANPABJICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HENpPUATHE ACUCTBUH, TMPUHOCAIINX BPEI OKPYKAIOIIeH TpPUPOIHOHN cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPHUSITHBIE YKOJOTHYECKHE TMOCIESICTBUS MPEATPHHAMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAJIMYHE Pa3BUTOTO DKOJOTMYECKOTO MBIIUICHHS, ASKOJIOTHYECKOW KyIbTYpHI, OIIbITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPaKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OpPMUPOBAHHOCT ~ MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHaliore KYyJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOM KyJIbTYphl KaK CpeACTBa B3aUMOACHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe creuupuky OHOJOTMHM Kak HayKd, OCO3HaHus e€ poiud B (GOPMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBIeHUsI 00 OKpYXKaIoLIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpoOIeM COXpaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHOJIOTHUU ISl COBPEMEHHOW ITUBHIIM3AIMH: 00eCIIeUCHHUS
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaeMbl Pa3BUTHUSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsieM M 00ecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHUIO, PAITUOHATILHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJIyYEHUH OMOJIOTMYECKUX 3HAHWUU B IIEJIAX MOBBILICHUS OOLIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4yHOW TPaMOTHOCTHM, KaK COCTaBHOM dYacTH (YyHKIIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu U3y4eHuu OMOoJIOTHH;

MOHMMaHHUE CYLIIHOCTH METOJOB IIO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHaluu3a M OObBSICHEHHs SBJICHUHN
OKpYXXAIOIIEro MHpa M HPOMCXOJIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbBIE
3aKIIOYEHUS] Ha OCHOBE HAyYHBIX (DAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4eHUs
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OHOJIOTMYECKHE 3HAHMUA JUISL pPELICHUsS
po6JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;



0CO3HAHME IIEHHOCTH HAYYHOU NEsITeIHHOCTH, TOTOBHOCTH OCYIIECTBISATH NMPOEKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUA 1O OHOJIOTMM B COOTBETCTBHH C JIKA3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHS y4eOHOTro mpeamera «buosiorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex)npeaMeTHbIe) 00IeHayYHbIe TOHATHUS, OTPKAOUINE EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu@uKy METOI0B TIO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIA (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEopusi, MCCIIe0OBaHNe, HAOIIOJEHUE, M3MEPEHUE, SKCIEPUMEHT W JIPYTUX), YHUBEPCAIbHBIC
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITUBHBIE), 00ECIEeUNBAOIINE
dbopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YJaromInxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIMCUUIUTMHAPHBIE,
MHUPOBO33pPEHYECCKHE 3HAHWs W YHHBEpCAJbHBIC y4eOHBbIE JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS MPOTPaMMEBI CPEIHEro o0mero oopa3oBaHUs
JOJDKHBI OTPaXKaTh:

Ogiaienne YHUBEPCAIbHBIMYU Y4eOHbIMU NMO3HABATEJIbHBIMH 1€l CTBUSIMU:
1) 6a3oBbIe JIOrHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (OPMYIMPOBATh M AaKTyalIM3UpOBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOCHUU 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiu3a,
CUHTE3a, CpaBHEHHS, KiaccuduKanuu, oO0O0OIIEeHUs), PACKPHIBATh CMBICT OHOJOTHYECKHX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU NOHIATUSIMH);

OTIPENeNATh LEIN AESTeNbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH PE3YyJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHOJIOTHYECKHE TMOHATUS A OOBsCHEHUs (DaKTOB W SIBICHHUM >KHUBOM
MIPUPOJIbI;

CTPOUTH JIOTMUECKHUE pacCykIeHus (MHIYKTUBHbIC, JACAyKTUBHBIC, [0 AaHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTU UM MPOTUBOPEUYUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHSITh CXEMHO-MOJENbHBIE CPEICTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PEIICHUs MPoOIEMBbl C YUETOM aHaIN3a UMEIOIIUXCSI MaTepPUaTbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIBbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBHIMOJHATH pPadOTy B YCJIOBHSIX pEalbHOT0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbI€e HCCJIEA0BATEILCKHE €l CTBHA:

BIIaZIETh HaBbIKAMU Y4eOHO-MCCIEAOBATEIbCKON W MPOEKTHOM NEesSTEIbHOCTH, HABBIKAMU
paspeleHus mpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITETbHOMY TOMCKY METOJIOB
pelieHus: MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB NTO3HAHNS,

WCIIOJb30BATh PAa3IMYHble BUABI JEATEIBHOCTU IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPeOoOPa30BaHUI0 M MPUMEHEHUIO B YUEOHBIX CHUTYalHsX, B TOM YHCIE MPHU
CO3JaHUU Y4EOHBIX U COIMABHBIX TIPOEKTOB;



(opMUpPOBaTh HAYYHBIH THUI MBIIUJICHUS, BIAJAECTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 33Ja4M B OOpa30BATEIbHON NEATEIBHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISBJIATh NPUYMHHO-CJICJICTBEHHbIE CBS3M M aAKTyalM3UpOBAaTh 3a/ady, BBIABHUIaTh
TUMOTEe3y €€ pelIeHHs, HAXOJWUTh AapryMEHTBHI Uil JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJTyYCHHBIC B XOJI€ PEIICHHS 33]]a4l Pe3yJIbTaThl, KPUTHUYECKU OI[CHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBAThH TIPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISITh IIeJICHANPABICHHBIN TIOMCK TEPeHOCa CPEICTB M CIIOCO0OB JEHCTBUS B
npoheCcCHOHANBHYIO CPENY;

YMETh TEPEHOCHTh 3HAaHUS B  I[IO3HABATENIFHYID W  TPAKTHYECKyl  oOJacTu
KHU3HEIEATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJEH, TpeaaraTb OPUTHHAIbHBIE TOJIXOJIBl WM PpEIICHUS, CTaBUThH
poOIeMBI M 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX HH(pOpManuu (TeKcTe ydeOHOTo mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHanmu3upoBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MPEJCTaBICHHS, KPUTUIECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYHBOCTH;

(dbopMynHpOBaTh 3aNpoChl W TPUMEHSTH pa3IMIHBIE METOJBI TNPH TIOUCKE W OTOOpe
Ounoslornueckoi nHGpopMauy, HeoOX0IUMOMN ISl BBITIOJTHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HUCHOJIB30BAaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAaHUS PAa3IUUYHbBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpPATh ONTUMAIBHYIO (GOPMY TMPEACTaBICHUS OWOJOTHUYECKON
nHpopMaruu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIBI, PUCYHKH U APYTOEC);

HCIOJIb30BaTh HAYYHBINH SI3bIK B KauecTBE CpeACTBAa IMpH padoTe ¢ OMOJIOrHuecKoin
uHpopmalren: NPUMEHITh XUMUYECKUe, (U3UYECKUE W MaTeMaTH4YeCKHE 3HAKW U CHMBOJIbI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIAJETh HAaBBIKAMM pAcCHO3HaBaHUS M 3amuThl HHopManuu, UHGOPMALUMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBJIaI[eHI/Ie YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU IIEfICTBHHMH:

1) o6menue:

OCYIIECTBIIATH KOMMYHHMKAI[MH BO BCEX c(epax KU3HH, aKTHBHO y4acTBOBATh B JUAJIOTe
WM JUCKYCCHM TI0 CYIIECTBY OOCYKIaeMOM TeMbl (yMEHHE 3a1aBaTh BOIPOCHI, BBHICKAa3bIBAThH
CY)KJIEHHS OTHOCHTEJIBHO BBINOJHEHUS MpPEJaraeMoil 3ajauyd, Y4YMTBIBATh HWHTEPECHI M
COTJIACOBAHHOCTH MO3MIIKI IPYTUX YYACTHHUKOB JMAIOTa MU JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIe CpEACTBAa OOINEHHS, MOHMMATh 3HAYEHHE COIHATBHBIX
3HAKOB, MPEMOCHUIOK BOBHUKHOBEHUST KOH(DIMKTHBIX CUTYAIIHi, YMETh CMATYATh KOHQPIUKTHI U
BECTHU TIEPETOBOPHI;

BJAJeTh Pa3IMYHBIMU CIOCOOaMU OOIICHUS W B3aWMOJICUCTBHSI, MOHUMATh HAMEPEHHS
JAPYTUX JIFOJIEH, MPOSBIIATh YBOKHTEIBHOE OTHOIIEHHE K COOCCEIHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOM BO3PAKEHHUS,

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAHHEM SM3BIKOBBIX
CPEJCTB.

2) coBMeCTHAsl AeATeJIbHOCTh:



[IOHUMAaTh U MCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHON W WHIUMBUIYalbHOU pabOTHI MpU
peneHn OMOIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS IPYIIOBBIX
(bopM B3aUMOACUCTBUS MPH pelIeHUH y4eOHOM 3a1auu;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUAMATH IEJIA COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH W KOOPAMHHUPOBATH
JEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUHM, PACHPENEIATh POJH C YyYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXJIOTO YUYaCTHHKA KOMaHJBI B OOIIUI pe3yibTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaJlaraTb HOBBIE NPOEKTHI, OLEHHWBATh WJAECH C IO3ULIHUH HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTHBHOE CTPATErHYECKOE TMOBEACHUE B Pa3IMYHBIX CHUTYalHUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBjaaaenue YHUBEPCAJIbHBIMU PETYJIATUBHBIMUA JeHCTBUSAAMU:

1) camoopranu3amnus:

HUCIIOJIb30BaTh OHOJIOTHYECKNE 3HAHUS JJIs1  BBISABJICHUS HpO6J'IeM U HUX PCIICHHUA B
JKNU3HCHHBIX U y'—Ie6HI)IX CUTYyallusIX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHWI IEJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUAX U TMOCTYNKaX MO OTHOIIEHUIO K KWUBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKAFOIINX;

CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATENIbHYIO IESTENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOW NEATCILHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIBHO COCTAaBJIATH IUIAaH PEHICHUs MPOOJIEMbI C YUETOM MMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTCHUN;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON IPYIUIIMU B PA3HBIX 00JIACTIX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYalldsIM, BHOCHTH KOPPEKTHBBI B JICATEIHLHOCTB, OICHUBATH
COOTBETCTBUE PE3YJIBTATOB IEIISIM;

BJIaJIETh HABBIKAMH O3HABATEIBHON pe(IIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA
U MBICJIUTEIBHBIX MIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHHM, MCIIOJIL30BaTh MPUEMBI pedIIEKCHI
ISt OLIEHKH CHTYAIlMH, BBIOOpA BEPHOTO PEICHHUS;

YMETh OIIEHUBATh PUCKHM U CBOCBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHIKCHUIO;

MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX TPH aHATHU3€ PE3yIbTATOB JAESTSIbHOCTH;

3) npuHsiTHE cedsl M APYIUX:
MIPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apTYMEHTHI IpYTUX [P aHAJIN3€E PE3YJIbTATOB JESATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI



[Ipenmertnsie pe3ynbTaThl ocBoeHus nporpammbel COO mo 6uonorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT Crier(uUecKre Uit yueOHoro npenmera «buonorusy HaydHble 3HAHHUSA, YMEHUS U
crocoObl JEMCTBUH MO OCBOCHHIO, MHTEPHpPETAllMM M IPeoOpa3OoBaHMUIO 3HAHUM, BHIIBI
JEATEIBHOCTH TI0 TMOJyYSHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B PA3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKKE€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUAX, CBS3aHHbIX C Ouojorueid. B
porpamMme MpeMETHBIC PE3YJIbTAaThI MPEICTABICHBI 10 ToaM 00yUIeHHSI.

[IpenmeTrHble  pe3ynbTaThl  OCBOEHMs  ydyeOHoro mnpeamera  «buosorus» ¢ 10
Kjlacce JOJKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTE M POJH OWOJIOTHH B CHUCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeH s )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KIIETKA,
opranus3M, Mera0osu3M (0OMEH BENIECTB H  TPEBpallleHHe JSHEPTruH), TOMEeoCcTa3
(camoperynsiuusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJIECHUE
(penpotyK1us), HacJleICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jararb OMOJOrMYecKHe TeopuH (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpalbHAsl J0orMa MoJeKyisipHord Owosiorun), 3akoHbl (I'. Mennmens, T.Moprana, H.
W. BaBunoBa) u y4eHus (0 HEHTpax MHOT000pa3usi U MPOUCXOKACHUS KYIbTYpHBIX pacTeHuid H.
. BaBunosa), onpeaensiTh TPaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIJIaJIETh METOJaMU HAy4YHOTr'O MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHM3alusi W TMPOBEACHHE OHOJOTHYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJIB30BAaHHBIX HAyYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE J€JaTh BHIBO/Ibl HA OCHOBAHUHU IOJIY4YEHHBIX PE3YyIbTATOB;

YMEHHUE BBIIEIATh CYIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M IYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEIECTB U
IIPEBpAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOIO U SHEPreTU4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS, Pa3MHOKEHUS, UHIUBUAYAIbHOIO Pa3BUTUSA
opraHu3ma (OHTOTEHE3);

yYMEHUE MPUMEHATh MOJY4YEHHbIE 3HAHMS A OOBSCHEHUS OMOJIOIMYECKHX MPOLIECCOB U
SIBJICHUH, JUI IPUHATHS IPAKTUYECKUX PELICHUH B TOBCEIHEBHOM )KU3HHU C 11€JIbI0 00ecTedeHns
0€30I1aCHOCTH CBOEr0 3[0POBbS M 3I0POBbSl OKPYXKAIOUIMX JIIOJEH, COONIOACHUS HOpPM
I'PaMOTHOTO IMOBEJIEHHUsI B OKPY)KAIOLIEH NpUPOAHONW cpele, MOHMMaHHE HEOOXOAMMOCTHU
UCIOJb30BAHUSA JOCTHKEHUH COBPEMEHHOM OHOJIOrMHM M OMOTEXHOJIOTHH JUlsl palMOHaIbHOIO
IIPUPOJIOTIOJIL30BAHHUS;

YMEHHUE pellaTh 3JeMEHTapHble I'€HETHYECKUEe 3aJaud Ha MOHO- M JUTrHOpuaHOe
CKpELIMBaHUE, CLICIUIEHHOE HaclleZIoBaHHE, COCTABIJIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBaHUS
IUIs IPeICKa3aHusl Hacle10BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH J1a0OpaTOpHble U MpakTHYECKHe paboThl, COONMIOIaTh MpaBUila IMPH
pabote ¢ yueOHbIM U J1a00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTHYECKH OLEHMBATh M HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOIMYECKOTrO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOil MH(opMaIK, HAyYHO-TIONMYJISIpHbIE MaTepHalibl), STUYECKHE ACMIEKThl COBPEMEHHbIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHbIE M YCTHblEe cOOOIIeHus, o00o0mas
OMOJIOTUYECKYI0 HMH(POpPMAlMI0O M3 HECKOJBKMX HMCTOYHHUKOB, TI'PaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN arnmapat OUOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne | HaumeHoBaHue pa3zieioB U TEM NPOrpaMMBbl KonnuectBo yacos OnextponHbie (1(poBHIe) 00pa3oBaTEIbHBIC
n/n Bcero KontponbHsble [IpakTnueckue pecypcsl
paboThl paboThl
1 Buosorus xak Hayka 2 0.5 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3anus 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh KISTKH 7 bu6morteka [IOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE 1 MHIUBUIYATBHOE Pa3BUTHE 4 1 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneactBeHHOCTh M N3BMEHYMBOCTD 8 2 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Hrorosas TecToBas padota 3a kypc 10 1 1
kiacca (ITA)
8 Cenekmus opranu3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
9 PezepBHOE Bpems 0 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 1.5 4.5
I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DnexTpoHHbIe HU(POBBIE 00pa30BaTEIBLHBIE PECYPCHI
n/n Bcero | Kontponeneie | IIpakrnueckue | U3y4CHHUS
paboThl paboThl
1 | buosorus B cucteMe HayK 1 05.09.2023 | bubaunoteka IIOK https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/main/118944/

2 CraproBasi THarHOCTHKA. 1 0.5 0.5 12.09.2023 | bubmmoteka LIOK https://m.edsoo.ru/863e6122

MeTto1bl TO3HAHUSA KUBOM

npupoel. [IpakTnaeckas

pabota Ne 1 «Mcronp3oBanme

Pa3IMYHbBIX METOJIOB TPU

M3y4YEHUHN OMOJIOTHUECKHIX

00BEKTOBY

(C ucnoysb30BaHuEM

odopynoBanus «Touka

Pocray)
3 | buonornyeckue CUCTEMBI, 1 19.09.2023 | bubmmoteka LIOK https://m.edsoo.ru/863e6564

IIPOIIECCHI M UX U3yYEHUE https://infourok.ru/videouroki/12
4 | XUMHUYECKH COCTaB KJIETKH. 1 26.09.2023 | bubmuoteka I{OK https://m.edsoo.ru/863e674e

Boza u MmuHepanbHbIE COJH https://resh.edu.ru/subject/lesson/5397/start/270098/
5 | beaku. CocTaB 1 CTpOEHHE 1 03.10.2023 | bubaunoreka ITOK https://m.edsoo.ru/863e6hb72

0€eJIKOB https://resh.edu.ru/subject/lesson/3840/main/163100/
6 depMeHTBI — OHOJIOTHYECKHE 1 0.5 10.10.2023 | bubaunoteka IIOK https://m.edsoo.ru/863e6b72

karanu3atopsl. JlaboparopHas

pabota Ne 1 «M3yyenue

KaTaJUTHYECKON aKTUBHOCTHU

(bepMeHTOB (Ha mpuMepe

aMUJIa3bl WK KaTalasbl)»

(C ucnosib30BaHuEM

o0opynoBanus «Touka

Pocray)



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://infourok.ru/videouroki/12
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/lesson/5397/start/270098/
https://m.edsoo.ru/863e6b72
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://m.edsoo.ru/863e6b72

7 | YraeBosl. JIunuasl 17.10.2023 | bubmmoteka LIOK https://m.edsoo.ru/863e6870
https://infourok.ru/videouroki/31
https://infourok.ru/videouroki/32

8 | Hyxieunossie kucinotsl. ATD 24.10.2023 | bubmmoteka LIOK https://m.edsoo0.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/main/163100/

9 | Hcropust U METOBI U3y4YCHUS 07.11.2023 | bubnmoreka I{OK https://m.edsoo.ru/863e6e88

kiaetku. Knerounas teopus https://resh.edu.ru/subject/lesson/5383/start/153371/

10 | Kierka Kak I1eJIOCTHAs )KUBast 14.11.2023 | https://resh.edu.ru/subject/lesson/5383/start/153371/

cucreMa https://resh.edu.ru/subject/lesson/3847/start/8616/

11 | CrpoeHue 3yKapHOTHYECKO 0.5 21.11.2023 | bubmuoreka LIOK https://m.edsoo.ru/863e6ff0

kietku. JlaboparopHas padoTa https://m.edso0.ru/863e716¢
Ne 2 «M3yuenue cTpoeHus https://infourok.ru/videouroki/5
KJIETOK PaCTE€HH, J)KUBOTHBIX,
rpuOOB U OaKkTepuit O
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHICAHUE»
(C ucnoyib30BaHuEM
odopynoBanus «Touka
Pocra»)
12 | OOMEH BEIIECTB WU 28.11.2023 | bubmuoteka I{OK https://m.edso00.ru/863e766¢
MeTaboI13M

13 | ®ortocunTe3. XeMOCHHTE3 05.12.2023 | bubaunoreka IIOK https://m.edsoo0.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main/46781/

14 | DHepreTHyecKuii 0OMeH 12.12.2023 | bubaunoteka LIOK https://m.edsoo.ru/863e7aae
https://resh.edu.ru/subject/lesson/3917/main/46781/

15 | JKu3sHeHHBIH UK KJIETKH. 0.5 19.12.2023 | bubmmoreka LIOK https://m.edsoo.ru/863e7dc4

Jlenenue KiaeTku. MuTo3.
Jlaboparopnas pabota Ne 3
«HaOmronenue MuTo3a B
KJIETKaX KOHYMKa KOpelliKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»

(C ucnoyib30BaHuEM



https://m.edsoo.ru/863e6870
https://infourok.ru/videouroki/31
https://infourok.ru/videouroki/32
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://infourok.ru/videouroki/5
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7aae
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7dc4

o0opynoBanus «Touka
Pocray)

16 | buocunre3 Oenka. Peakius 26.12.2023 | bubnuoteka L{OK https://m.edsoo.ru/863e796e
MATPUYHOTO CHHTE3a https://resh.edu.ru/subject/lesson/5352/main/8295/
17 | Tpaucnsust — OUOCHHTE3 09.01.2024 | bubmmoreka I{OK https://m.edsoo.ru/863e796e
Oenka
18 | Heknerounbie GopMbI KU3HH 16.01.2024 | bubnuoteka LIOK https://m.edsoo.ru/863e7540
— BUPYCHI https://resh.edu.ru/subject/lesson/3939/main/105169/
19 | ®opmbl pa3MHOKEHHS 23.01.2024 | bubmumoreka LIOK https://m.edsoo.ru/863e81b6
OpraHM3MOB https://m.edso0.ru/863e831e
20 | Meiios 30.01.2024 | bubaunoreka ITOK https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/3927/main/105899/
21 | OOpa3oBaHUE U Pa3BUTHE 0.5 06.02.2024 | bubnmoreka L{OK https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK.
O1o10TBOpEHHE.
JlabopaTtopnast pabota Ne 4
«M3ydeHnne crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperapaTaxy
(C ucnoysb30BaHuEM
odopynoBanus «Touka
Pocray)
22 | UuauBHIyalbHOE pa3BUTHE 13.02.2024 | bu6mmoreka LIOK https://m.edsoo.ru/863e8436
OpraHu3MOB https://resh.edu.ru/subject/lesson/5630/main/132924/
https://resh.edu.ru/subject/lesson/5385/main/119868/
23 | 'enetnka — HayKa o 20.02.2024 | bubmuoteka L{OK https://m.edso00.ru/863e8612
HACIICJICTBEHHOCTH U https://resh.edu.ru/subject/lesson/5386/main/74574/
W3MEHYHBOCTH
24 | 3aKOHOMEPHOCTH 27.02.2024 | bubmuoteka LIOK https://m.edso0.ru/863e8878
HACJIEIOBAHUS TPU3HAKOB.
MonorubpuaHoe
CKpEIMBAHNE
25 | AuruOpumHOE CKpeluBaHue. 05.03.2024 | bubaunoreka ITOK https://m.edsoo.ru/863e89a4
3aKOH HE3aBUCHMOTO
HACJICJIOBAHUS IPU3HAKOB
26 | CrenieHHoOe HacIeg0BaHUeE 0.5 12.03.2024 | bubaunoreka I{OK https://m.edsoo.ru/863e8c60

npu3HakoB. JJaboparopHast



https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/5352/main/8295/
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/3939/main/105169/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/5630/main/132924/
https://resh.edu.ru/subject/lesson/5385/main/119868/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

pabota Ne 5 «3yuyenue
Pe3yIbTaTOB MOHOTHOPHTHOTO
U AUTUOPUTHOTO
CKPEUIMBAHUA Y APO30(PUIIBI
Ha FOTOBBIX
MUKpPOIpenaparax

27

I'eneTtuka nosna.
HacnepgoBanue nmpu3HaKos,
CIIETJIEHHBIX C M0JIOM

26.03.2024

bu6muoreka I1OK https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTb.
Henacnencreennas
M3MEHYUBOCTh. JlabopaTtopHas
pabota Ne 6. U3yuenue

MO TU(DUKAITHOHHO U
W3MEHYUBOCTH, IOCTPOCHHE
BAapUAIMOHHOTO Psja U
BAPHUALIMOHHON KPUBOI»

(C ucnoyb30BaHuEM
odopynoBanus «Touka
Pocray)

0.5

02.04.2024

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

29

HacnencrBennas
M3MEHYUBOCTh. JlabopaTtopHas
pabota Ne 7. «AHaim3
MyTaluui y qpo30oduisl Ha
TrOTOBBIX MUKpOIIpenapaTax»
(C ucnoyib30BaHHEM
odopynoBanus «Touka
Pocra»)

0.5

09.04.2024

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

30

I'enetuka yenoBeka.
[IpakTuueckas padota No2
"CocTaBJicHUE U aHaJIU3
POAOCTIOBHBIX YesoBeKa'

0.5

16.04.2024

bubaunorexa IIOK https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/main/47183/
https://infourok.ru/videouroki/28

31

HroroBas KOHTpOJIbHAsS
paboTa B Bue TecTa 3a Kypc
10 xmacca

23.04.2024

32

Cernekius Kak HayKa U
poIIecc

30.04.2024

bubnmuoreka 11OK https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/main/47183/
https://infourok.ru/videouroki/28
https://m.edsoo.ru/863e9214

33 | MeToabl ¥ JOCTHKEHUS 1 07.05.2024 | bubaunoteka IIOK https://m.edsoo0.ru/863e9214
CEJICKLIMU PACTCHUM U
’KUBOTHBIX

34 | BHOTEXHOJIOTHSI KaK OTPACIIb 1 14.05.2024 | bubnunoteka LIOK https://m.edsoo0.ru/863e9336
POU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB 34 15 4.5

110 [TIPOTPAMME



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

YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI [JIA

YUYEHUKA

* buosorus / [laceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue /Ilox pex. [laceunuka
B.B., Axuuonepnoe o6mectBo «M3narensctBo «lIpocBemienuer»

* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue /ITox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocsemienue»

METOANYECKHUE MATEPHUAJIbBI 1JI1 YUUTEJIA

1. ITonomapena 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 knacc. Metoauueckoe
nocobue.- M., Benrana - I'pad, 2019;

2. ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Meronndeckoe
nocobue.- M., Benrtana - I'pad, 2019.

3. Ilonomapesa W.H. buonorus. 10 knacc. Pabouas terpaap. — M.; «Bentana-I'pady.

4. Ilonomapesa U.H. buonorus. 11 kiacc. Pabouast rerpans. — M.; «Benrana-I'pad».

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
1. «Eaunas xomnekmus [udpossix O6paszoBarensubix Pecypcosy (http://school
collection.edu.ru/).
. https://resh.edu.ru/subject/5/
. http://ebio.ru/ - Dnexrponnsii yueOHUK «Broorusy.
. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenne kerok
. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumust
. http://evolution2.narod.ru/index.htm - sBosrorust
. http://nrc.edu.ru/est/r4/ - 6Gromorudeckas KapTuHa MHUPa
. http://planete-zemlya.ru/ - Tlnanera 3emist
. http://ecologysite.narod.ru/index.html - sxomorus
10. http://bio-nica.narod.ru/index.html - 6uonuka
11. ®I'BHY «MHCTHTYT CTpaTeruu pa3BUTHsI 0Opa30BaAHMS

©oo~NOOULk,WN
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