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IHHOACHUTEJIBHAS 3AININCKA

[Ipn pazpaboTke nporpaMmbl 00 OHOJNIOTHH TEOPETHUECKYIO OCHOBY JUISl OIPEIEICHHUS
IOAXOA0B K (OPMUPOBAHUIO cofepkaHus yueOHOro mnpeamera «bBuonorus» CcocTaBHIIN:
KoHuenryanpHele nojoxenust GI'OC COO o B3auM00OYCNIOBIEHHOCTH ILEJIEeH, CONepIKaHMs,
pe3ynbTaToB 00y4YeHHs M TpeDOBaHMH K YPOBHIO INOATOTOBKH BBIMYCKHHKOB, TOJIOKEHHS 00
OOIIMX LENAX M MPUHIUIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obutero obpazoBanus B Poccuiickoil @enepalivu, a Taie MOJOKEHUS O crIenu(HKe OHOIOTHH,
e 3HAYCHHH B MO3HAHMH JKHUBOM NPUPOIBI M 0OECIEYEHHMH CYIIECTBOBAHHS YEIOBEUECKOTO
o6iecra. COrlacHO Ha3BaAHHBIM [TOJIOKECHHUSAM, ONPE/IC/ICHBI OCHOBHBIE (PYHKLIMK IIPOTPAMMEBI 110
buostoruu u e€ crpyKkrypa.

[Iporpamma no 6uonoruu gaét mpenacTaBiacHue 0O LemsX, 00 obelt crpateruu o0yueHusl,
BOCIIMTAHUS M pa3BUTUS OOydarolIMXcs cpeAcTBaMM yuebHoro mnpeamera «buomornsy,
onpezensier 00s3aTelibHOE TMPEIMETHOE COIEPIKAHHE, €r0 CTPYKTYPY, pacupesiesieHre 10
paszzesiaM M TeMaM, PEKOMEHIYEMYIO I0CIeAOBaTeNLHOCTE U3YUeHHs yueOHOro marepuaia
YYETOM MEKIPEIMETHBIX W BHYTPHIIPEJIMETHBIX CBSI3eH, JIOTHKH 00pa3oBaTelIbHOIO Mpolecca,
BO3PACTHBIX OCOOECHHOCTEH 00yYatOIMXCs.

B nporpamme 1o OMOJIOrMM TAKKE YUMThIBAIOTCS TpeboBaHUsT K [UJIAHHPYEMBIM
JIMYHOCTHBIM, METAIPeJIMETHBIM M MPEIMETHBIM pesysibrataM o0yueHus B (HOPMHUPOBAHUM
OCHOBHBIX BH/IOB Y4eOHO-II03HABATENLHOM IeATeIbHOCTH/YUeOHBIX JIeHCTBIM 00yUatomuxcs 1o
OCBOCHHIO coJiepranus OMOJIOrHueckoro odpa3zoBanusi.

B mporpamme o 6uosnoruu (10-11 kitacesl, 0a30BbIH YpOBeHb) peaiM30BaH IPHHITHI
MPEEMCTBEHHOCTH B M3yueHMM Ouomoruu, Omaromaps uemy B Helt npocMmarpuBaercs
HANpPaBICHHOCTh HA Pa3BUTHE 3HAHWUM, CBSI3AHHLIX C (POPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, [EHHOCTHBIX  OpPHEHTAUMM  THYHOCTH,  DKOJOTMYECKOI'O  MBIIUICHHUS,
pEeJICTABIIEHHI O 30pOoBOM o0pase KuU3HH U OEepelKHBIM OTHOINEHHEM K OKpykKaiomei
npupoanoi cpene. llosTomy Hapsaay ¢ uzyuenueM od1edMONOrHIeckUX TCOPHH, a TaK¥Ke 3HAHU I
O CTPOCHHUH JKMBBIX CHCTEM PA3HOTO paHra W CYUIHOCTH OCHOBHBIX IIPOTEKAIOIIMX B HHUX
[IPOLIECCOB B MPOTpaMMe 1Mo OHOJIOTHUH YEIeHO BHUMAaHHE UCITOIb30BAHUIO MOTYUCHHBIX 3HAHUH
B IIOBCE/IHEBHOW JKHM3HH JIIS PElEHHs] MPHKIQJHBIX 3a/a4, B TOM YHCJIE: TPOPHIAKTHKH
HACJICICTBEHHBIX  3a00JIeBaHMH  4eJiOBeKa, MEIUKO-T€HETHUECKOT0  KOHCYJIBTHPOBAHUSI,
000CHOBaHHUS IKOJOIMUYECKH 11eJ1eco00pasHoro MOBEJCHUSI B OKPY)KAIOUIEH NPUPOAHOH cpejie,
aHaj W3a BIHMSHUS XO3AHCTBEHHON [ESITEIbHOCTH 4YENOBEKA HA COCTOSHHE IPHPOIHBIX |
MCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE BHUMAHHS K MPHKIAIHON HAMpPaBICHHOCTH YUeOHOro
npeaMera «buonorus» MpoaUKTOBAHO HEOOXOAMMOCTLIO OOeCleUeHUs YCIOBHI I perieHus
OJIHOM M3 aKTYalIbHBIX 33124 HIKOJBEHOIO OHOIOTHYECKOro 00pa3oBaHus, KOTOpas Mpearnoiaraet
hopMupoBaHHe y 00yUaIOUIMXCS CHOCOOHOCTH aJaNTUPOBATBCS K H3MEHEHHSIM JIMHAMHYHO
Pa3BUBAIOINIErOCS COBPEMEHHOTO MHUPA.

Buonorust Ha ypoBHE cpejHero oOuiero o0pazoBaHusi 3aHuMaeT BaxkHoe mecto. OHa
obecrnieunBaer (GopMupoBanue y oOyuaromMXcs NPEeACTABICHUN 0 HayuyHOW KapTHHE MHUpa,
pacumpsier 1 06001aeT 3HaHNs 0 JKUBOH NpUpoe, e€ OTINUUTENILHBIX IPU3HAKAX — YPOBHEBOH
OpPraHu3allik M 3BOJIIOLMH, CO3/Ja8T YCIOBMS IJIsi: TO3HAHUS 3aKOHOB KHBOH TNPUPOJIBL
opmupoBaHus (YHKIMOHAILHON TPaMOTHOCTH, HABBIKOB 370poBoro u OezomacHoro odpaza
HKH3HU, YKOJOTMHUECKOr0 MBILIICHHS, IEHHOCTHOTO OTHOIICHHUS K JKHBOM IIPUPOJIEC U UEIIOBEKY.

Bosiblioe  3HavyeHwe OMONOTMS KWMEET TaKKE JUIsl PEHICHUS BOCHMTATEIbHBIX W
Pa3BHBAIONINX 3a1a4 CpeHero odIiero odpazoBanus, couramu3anuy odyqaromuxcs. M3yuenue




Ouosioruu obecrieurnBaeT yeaoBus 1151 QOPMUPOBAHMS MHTEJUIEKTYAIbHBIX, KOMMYHHUKAIMOHHBIX
M MH(POPMALNMOHHBIX HABBIKOB, JCTETHYECKOH KYJIBTYpbI, CHOCOOCTBYET HWHTErpalliu
OMOJIOrMYecKUX 3HAHUHM C [peIcTaBIEHUSIMH U3 JApYrux yueOHBIX IPEIMETOB, B YaCTHOCTH,
(u3nku, XuMuK ¥ reorpaduu. Hazpannele non0KeHNs 0 IpeAHa3Hadennn yueOHoro npeamera
«BHOJIOrHs COCTABUIIM OCHOBY JUIsl OTIPE/EIICHHUS TIOJIXO0/I0B K 0TOOPY U CTPYKTYPHUPOBAHHIO €I'0
COJIEPIKAHMS, IIPEICTABIEHHOI0 B IPOrpaMmMe Mo OUOIOTHH.

OT16op comepxanust yueOHOro npeamera «buosiorus» Ha 6a30BOM YPOBHE OCYILECTBIEH C
MO3UIHH KYJIBTYPOCOOOPA3HOTO [TOJIX0/a, B COOTBETCTBHH C KOTOPBIM O0YYAIOMIHECs JIOJDKHEL
OCBOMTH 3HAHUS M YMEHHsI, 3HAUMMbIC I (POpMUpOBAHUS 00MIEH KYJILTYPBI, ONpeieIsiomne
aJCKBATHOC I[IOBCACHHC YCJIOBCKA B OKP}’)K&I‘OU_ICIL/‘I HprOﬂHOI‘;I cpeac, BOCTpeGOBﬂHHbIe B
MOBCEIHEBHOMN JKM3HU W MpakTHUecKou yestenbHocTH. Ocoboe MecTo B 3TOH cuUcTeMe 3HAHUit
3aHUMAIOT JJIEMEHTBl COIEpKaHHUsl, KOTOPble CIIY)XaT OCHOBOH s  (GopMHpOBaHHUs
MpEeACTaBICHUH O COBPEMEHHOHM €CTECTBEHHO-HAyuYHOH KapTUHE MHpa M LEHHOCTHBIX
OpHEHTALMIX TUYHOCTH, CIIOCOOCTBYIOLIMX TYMaHH3alMu OMOJIOrHYECKOro obpa3oBaHusl.

CtpykTypupoBaHue coiepkaHus y4ueOHOro maTepuana B IIporpaMme M0 OHOJIOTUH
OCYMIECTBIICHO ¢ YYETOM NPUOPUTETHOIO 3HAUCHMS 3HAHUK 00 OTIMUMTEIBHBIX OCOOCHHOCTSIX
YKMBOU MPUPOIBL, 0 €€ YPOBHEBOH OpraHu3aliyi U HBOIOLHH. B COOTBETCTBHU € 9THM B CTPYKTYpE
yueOHOTO npeaMeTa «bHoIorus» BbIACIEHbI CHEAYIOIINE CONEPIKATENbHbIE JIMHUH: «bUonorus
Kax Hayka. MeToasl Hay4uHOro noszHanus», «Kierka kak Ouonoruueckast cucremar», «Opranusm
Kak 6uojoruyeckas cucreMar, «Cucrema U MHOrooOpasue OpraHuuecKoro MUpay, « IBOITFOIIMS
JKUBOH IPHPOIBI», « IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTHY.

Lenp w3yuenust y4yeOHOro npeamera «buojorus» Ha 0a30BOM YPOBHE — OBJIAJIEHHE
0OVYAIONIMMHUCS 3HAHUSAMH O CTPYKTYPHO-QYHKIIMOHAIBHOH OpraHu3alMM SKUBBIX CHCTEM
PAa3HOTO PaHra U NPUMOOPETEHUE YMEHHMH UCIIOIB30BATL YTH 3HAHMS JUIA IPAMOTHBIX JCHCTBHH B
OTHOIIEHHH 0OBEKTOB XKMBOU PUPOJIBI M PELLICHHUS PAJIMUHBIX JKH3HEHHBIX [TPOOIIEM.

JlocTrikeHHe IHenu u3ydeHus! yueOHoro mnpeamera «buosorusi» Ha 0a30BOM YPOBHE
obecrieunBaeTcs peleHrueM CIAeAYIOIIMX 3a1au:

0CBOEHHE 00YUAKONIUMHCS CUCTEMbI 3HAHUHM 0 OHOJIOTMYECKHX TEOPHAXK, YUEHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, TIpaBujax, CIyXKalyXx OCHOBOH mius  (pOpPMHUpPOBaHUS
TIPEACTABICHHH O €CTECTBECHHO-HAYYHOHM KapTHHE MHpa, O METOAAX HAy4yHOIO IIO3HAHHI,
CTPOEGHHH, MHOroo0pa3sMu M OCODEHHOCTSIX JKHBBIX CHCTEM pa3HOIO YPOBHsS OpraHHU3alllH,
BBIJIAIOITHUXCH OTKPBITHAX H COBPEMEHHLIX HCCIIEIOBAHHAIX B 6HOHOFHH;

(popmupoBanue y 00y4alOLIUXCSl IO3HABATE/IbHBIX, HHTEUIEKTYaAJIbHbIX W TBOPYECKHX
crocoOHOCTEH B Ipolecce aHalk3a JIAHHBIX O MTYTAX Pa3BUTHA B OMOJIOTHH HAYYHBIX B3TJIAIOB,
pIeil ¥ MOAX0M0B K H3YUSHHIO KHBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHU3alui;

CcTaHOBIEHHE Yy O0yvarommxcst ofmed KymsTyphl, (QYHKIIMOHAIRHONH TpPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLEHUBATH SIBJICHHS OKPYXKAIOLIEr0 MUPA HMBOH IPUPOJBI HA
OCHOBaHHH 3HAHUHN U OIBITA, [TONYUCHHBIX IPH U3YUCHUH OHOIOTHH;

dopMupoBaHue y O0YYAIOMMXCS YMEHHH WIUTHOCTPHPOBATH 3HAYEHHE OHOJIIOTHYECKHX
3HAHUH B INPAKTHYECKOM [EATENbHOCTH YEJIOBEKA, Pa3sBUTHH COBPEMEHHBIX MEIHIIMHCKHX
TEXHOJIOTHI M arpoOHOTEeXHOJOTHH;

BOCTIHTaHHME YOeXJAEHHOCTH B BO3MOXKHOCTH IIO3HAHMSI YEJIOBEKOM JKMBOH IPHPOJIbL,
HEOOXO0/IMMOCTH DepeskHOro OTHOMICHUS K Hel, cOOII0IeH ST ITUUECKUX HOPM TIPH NPOBEJIEHUH
OHOTOrHYECKUX HCCIIE0OBAHMH;

OCO3HAHHE I[CHHOCTH OMOJOTMYECKHX 3HAHWW JUIA MOBBLILIEHHS YPOBHS JKOJOIHYECKOH
KYJBTYPbL, Ul POPMUPOBAHMS HAYYHOIO MHPOBO33PEHHS;




IIpAMCHCHHEC HpHO6p€TéHHBIX 3HAaHHUH H }/MGHHﬁ B HOBCGﬂHBBHOﬁ JKHU3HH Il OLCHKH
HOCH(‘)IICTBHﬁ cBOeH JACATCIIGHOCTH N0 OTHOLICHHH K OKPY)KB.IOH[eﬁ cpeae, CO6CTBEHHOMy
3/10pPOBBIO, 00OCHOBAHHE M COOIIO/ICHIE Mep MPOPHIaAKTHKH 3a00JIeBaHHIA.

B cucreme CpeaHero O6LH€F0 06paBOBaHH}I ((BHOHOT‘I/IH)), uygacmas Ha 0azoBOM YPOBHE,
SIBISIETCST 00sI3aTe/IbHBIM yUeOHBIM TPEJAMETOM, BXOJSIIMM B COCTaB TPEAMETHOH 06macTH
«EcTecTBEHHO-HAYUHBIC TIPEIMETHD).

Jlis u3yueHus OMOJIOTMK Ha 0A30BOM YpPOBHE CpeiHero oluiero o0pa3oBaHusi OTBOIUTCS
134 yaca: B 10 knacce — 68 yacos (2 yaca B Hejie0), B 11 kiacce — 66 yacos (2 yaca B HEAEIO).




COAEPKAHHUE ObYYEHUWS
10 KJIACC

Tema 1. buosiorus kak Hayka.

buosiorust kak Hayka. Ces3b Ouosioruu ¢ oOLIECTBEHHBIMH, TEXHMUYECKUMU H APYTUMU
CCTECTBEHHBIMH Haykamu, (unocodueit, »TUKoi, scTeTukoit U mpasom, Posies GUOJIOrHM B
(hopMHPOBAHHH COBPEeMEHHON HayqHOM KapTHHBI MUpa. CucTeMa OHOJIOrHYECKHX HAYK.

MeToAbl MO3HAHMS KUBOH MPHUpPO/b! (HaOMIOACHHE, IKCIIEPUMEHT, OIMCAHUE, H3MEPEHHE,
KIaccH(pUKAIMs, MOJICIUPOBAHMe, CTATUCTUUYECKAs 00padoTKa JaHHBIX).

JdeMoHCcTpanmmn:

IToptperst: Y. Hapsun, I'. Mengens, H. K. Konsuos, Jx. Yorcon u ©. Kpuk.

Tabnunbl U cxembl: «MeTOJIbI TO3HAHUS IKUBOU TPUPOIBI».

JlaGopaTopHble H NpaKTHYECKHE PAdOTHI:

[TpakTuueckass pabora No 1. «Mcnonb3oBaHue pazjiMyYHBIX METOJIOB IPH HM3YUCHHH
OHMOJIOrHYECKHX OOBEKTOBY.

Tema 2. 7KuBble cHCTEMBI M HX OPraHU3alHA.

Kusple cuctembl (OHOCHCTEMBI) Kak IpeaMer u3ydeHus: Ouosioruu. OTIHUYHE JKMBBIX
CUCTEM OT HEOPraHM4ECKOH MPHUPOIBL.

Croiictea OuocucreM u ux pasHooOpazue. VYPOBHH OpraHusaiud  OHOCHCTEM:
MOJIEKYJISPHBIH, KJIETOYHEIH, TKaHEBBIH, OpPraHU3MEHHbIH, [OIYJISIIIHOHHO-BUAOBOH,
HKOCHCTEMHBIH (6MOre0leHOTHYECKH I ), OnoChepHBbIH.

Jdemoncrpanum:

Tabmuuer 1 cxembl: «OCHOBHBIC NPH3HAKK JKH3HH», «YPOBHH OpraHU3allld IKHBOM
[PUPOIEBDY.

Ob6opyoBanue: Mojiens Mostexysl JJHK.

Tema 3. XumuuecKkuii cocTaB U €TPOCHHE KJIETKHU.

XUMHYECKHI cOCTaB KIIETKH. XUMHYECKHE YIEMEHTBI: MAKPO3JIeMEHTBI, MUKPO3JIEMEHTBI,
Bona u munepasibHble BEIIeCTBa.

@OyHKIMKM BOJbl M MHHEpPAIBHBIX BElIECTB B KieTke. llojnepixanue OCMOTHYECKOTO
Dastanca.

Benku. Cocrag u cTpoeHne OellkoB. AMMHOKHCIIOTEI — MOHOMeEpHI OelikoB. HezameHumbie
W 3aMEHHMBbIE aMMHOKHCIOTBL. AMUHOKHCIIOTHBIH coOCTaB. YPOBHH CTPYKTYpPbI OENKOBOi
MOJIEKYJIbl ([epBUYHAs, BTOPUYHAs, TPETHUHAs M YETBEPTHUHAS CTPYKTypa). XHMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GyHKIHH OEIIKOR.

MepmenTsr — Ouonorudeckue xaranuzatopbl. CTpoeHue GepMmeHTa: aKTUBHBIH IIEHTP,
cyOcrpatHas  cueuuduyuHoctb.  Kodepmentol.  Buramubbel,  Otiauuus — (GepMeHTOB  OT
HEOPraHUUYEeCKUX KaTallu3aToPOoB.

YrieBojabl: MOHOCAxXapH/Ibl (Iioxo3a, pubo3a u jie3okcupubosa), qucaxapHisl (caxaposa,
nakTo3a) W rnojMcaxapuabl (Kpaxmal, TIHKOTEeH, LeJtono3a). buomoruueckue (yHKUMH
YIIeBOJIOB.

Jlunuper:  TpUrmuuepuas, (ochomunuasl, crepouasl. 'mapodunsHO-ruapododHbIe
CBOHCTBA. buonoruyeckre GpyHKIMH JTUTHI0B. CpaBHEeHHE YITIEBOJOB, OCIKOB M JMITH/IOB KaK
HCTOYHHKOB HEPIHH.

Hyxneunossie kuciaorsl: JJTHK 1 PHK. Hyxneoruasl — MOHOMEDPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenne u ¢yuxkuun JHK. Crpoenne u Qynxumn PHK. Buger PHK. AT®: crpoenue u
(pyHKUIHA.

[{uTonoruss — Hayka o kiuertke. KieTouHas TeopHsl — NMpUMEpP B3aUMOJICHCTBUS WIeH U
(aKTOB B HAYYHOM MO3HAHUH. METOIbI H3YUEHHS KIETKH.

Krnerka Kak nenoctHas jkupag cuctema. O0mue MpH3HaAKH KICTOK: 3aMKHYTas HapyXKHAas
MemOpana, Monekynbl JJHK kak reHeTHueckuii anmapar, cucrema cuHTe3a Oellka.




Tuner  knetox: oykapuoTHueckas M npokapuoTHueckas. OCODEHHOCTH — CTPOEHHs
npoKapruoTH4YecKoi kieTku. Kierounas crenka 6axtepui. CTpoeHHe 3yKapHOTHUECKON KIIETKH.
OCHOBHBIE OTITHUHSI PACTHTEIBHOH, YKHBOTHOH M IPUOHON KITETKH.

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, UX (DYHKIIHH.
[Inasmarnyeckas memOpana, €€ cpoiictBa M (ynkumu. llutonmasmMa u €& OpraHOMIbI
OnnomemOpannbie opranouas! knetku: DIIC, anmapar INonbmkn, smusocomsl. [Tonyasronomuble
OpraHoMbl KIETKH: MUTOXOHAPHH, TUIACTU/IbL. [IponucxoxaeHe MUTOXOHAPHH U acTu. Busl
miactua. HemeMmOpaHHbIE OpraHoWbl KIETKHM: PUOOCOMBI, KIETOUHBIH LEHTP, HEHTPHOIIH,
PECHHUKH, KI'YTUKH. DYHKIHH OPraHOUA0B KIeTKH. BKIIFOYeHHS.

Snpo — peryasropusli nentp kinerku. CTpoeHue sijpa: saepHas 060I09Ka, Kaprorasma,
XpOMaTHH, SUIPLILKO. XPOMOCOMBL.

Tpancmopt BelecTs B KJIETKE.

JleMoHCTpAlIUK:

Ioprpersr: A. Jleenryk, P. I'yk, T. IlIBaun, M. llneiigen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkunc, P. ®@panxnun, K. M. bap.

Juarpammel:  «Pacripesesienne XMUMMYECKHX 3JIEMEHTOB B  HEXHBOHM  MPHPOE»,
«PacnpeneneHne XUMHYECKHX 3JIEMEHTOR B JKUBOH IIPHPOIE.

Tabnuuer u cxembl: «l[lepuonuueckas Tabnuia XHMHYECKHX 3eMeHTOB», «CTpoenue
MOJIEKYJIBl BOABL», «buocuntes denkan, «CTpoenue Monekylibl Oenkay, «CtpoeHue gepMenTay,
«Hyxnennosble kucnoTsl. JHK», «Ctpoenne monekynsl ATO», «Crpoenune 9yKapuoTHYECKOH
KneTkn», «CTpoeHue XKHUBOTHOHM KierTku», «CrTpoeHue pacTurelibHOHW KieTku», «CTpoeHue
MPOKAPHOTHUECKOH KIeTKMY, «CTpoeHHe sapa KIeTKH», «Y rIieBobly, «JIMIuanm.

O6opyioBaHue: CBETOBOH MHKPOCKOI, O0OpY/JOBaHHE IS MPOBEIEHUS HAOIIOACHHIH,
M3MEPEHHH, IKCIIEPHUMEHTOB, MHKPOIPENaparbl PacTHTENbHbBIX, KUBOTHBIX M OaKTepHaIbHLIX
KJIETOK.

JlaGopaTopuble ¥ NpakTHYECKHE PAGOTHI:

JIaGoparopuast padora Ne 1. «M3ydeHue KaTaIWTHYCCKOM AKTHBHOCTH (PepMEHTOB (Ha
[IpyUMepe aMuIIa3bl MM KaTaaa3sl)y.

JlabopatopHas pabora Ne 2. «l3ydeHue CTpOEHHS! KIETOK PACTCHHH, JKHBOTHBIX H
OaxTepui Mo MUKPOCKOIIOM Ha FOTOBBIX MHUKPOIIpEraparax 1 X OMUCaHHe).

Tema 4. KuzHegeaTeAbHOCTh KIETKH.

OOMeH BewjecTB, MM MeTabOaM3M. ACCHUMMISAIMS  (TUIacTHuUCCKHHA oOMeH) W
TUCCUMHITSILINSL (PHEPTETUUECKHH 0OMEH) — /IBE CTOPOHBI €IMHOTO Iporecca Mmetabonusma. Poib
3aKOHOB COXPAHEHHS BEIIECTB H DHEPTHH B [IOHUMaHWH METad0oN13Ma.

Tunsl obmena BeuiecTB: aBTOTpodHbIM U rereporpodusblid. Ponb ¢gepMmenToB B 0OMeHe
BEIIIECTB U IIPEBPALICHUH JHEPIUU B KIIETKE.

®orocuntes. Cperosas M TemHOBas (asbl (orocuHTe3a. Peakuum ¢ortocunTesa.
D¢ dexTuBHOCTE (hoToCHHTE3a. 3HaYeHHe (HOTOCUHTE3aA IS XKU3HU Ha 3emie. BiusHue yclioBui
cpebl Ha (POTOCHHTE3 U CIIOCOODI MOBBILICHHUS €0 MPOAYKTHBHOCTH Y KY/JILTYPHLIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3HpYyrone Oakrepud. 3HAYSHHE XEMOCHHTE3a ISl JKH3HH Ha
3emie.

OHepreTuyeckuit  oOMeH B wierke. PaciuernieHde  BeLIECTB,  BLIICICHHE H
aKKyMYJHPOBAaHHE SHEPTHH B KJIETKE. DTallbl 3HepreTuueckoro obMena. [ mukomms. bpoxkenue u
ero BuAbl. KucmopomHoe —oOKWcieHHEe, WIM - KIeTouHoe JbiXxanue.  OxuchuTeNnbHOe
(pochopunuposanue. IHHeKTHBHOCTL HYHEPTETUUECKOTr0 0OMeHa.

Peakuuu wMarpuunoro cunresa. leneruueckas undopmanust u JHK. Peanusaunus
reHeTHyeckod uHpOpMalKMK B KieTke. ['eHeTnyeckui koj W ero cpoitcta. TpaHckpuiius —
marpuunblii cunTe3 PHK. Tpancisuus — 6uocunres Oenika. Dransl TpaHcasund. KoauposaHue
aMMHOKHCIOT. Pons pubocom B OuocHHTE3e DemnKa.

Hexnerounsie hopMbI KU3HU — BUpYChL. UcTopus oTkpeiTust BupycoB (/1. M. MiBanoBCKuiL).
OcoOEeHHOCTH CTPOEHMS M KHM3HEHHOrO IHMKJIA BHpYcoB. baxtepuodaru. bBonesnm pacreHuit,




JKMBOTHBIX M UEJIOBEKA, BBI3LIBAEMBIe BHpycamH. Bupyc nmmynonedunmta uenosexa (BUY) —
Bo30ynutens CIIM/la. OOpaTHas TpaHCKpHMIIIMS, peBeprasa W HHTErpasa. Ilpodumakruka
pacnpoCTpaHeHUs BUPYCHBIX 3a00JI€BaAHHH.

JeMoHCTpALHHI:

[Toprpersr: H. K. Konsuos, [. W. Meanosckuit, K. A. Tumupsizes.

Tabmuupr  u  cxemb:: «Tumsl  nuTanusay, «Metabomusmy,  «MHTOXOHAPHA»,
«JHepreTuuecKuit obmeny, «Xmopormnacty», «Potocuntesy, «Crpoenue JJHK», «Crpoenue u
pynxumonuposanme rema», «Cuurtez Oenkan, «l'eHermyeckuit kom»,  «Bupyce»,
«bakxtepuogaru», «Crpoenne u ku3HeHHBIM wnukin Bupyca CIIM/la, 6akrepuodaray,
«Pernuxanus JTHK».

Obopynopanue: mMoxenu-anmukanuu « Y asoenue JHK u tpanckpunmusy», «Brocuures
Oenxay, «CTpoeHHe KIETKH», MojIeib cTpyKTyphl JJHK.

Tema 5. PasmMuo:kenue 1 HHANBHIYAJLHOE PA3BUTHE OPIaHU3MOB.

KneTouHbld MK, WM KU3HEHHBIM 1wk kietkd. MuTepdaza u mutos. [lporecckr,
nportexatomue B uHTepdaze. Pennukanus — peakuuss Matpuusoro cunaTte3a JIHK. Crpoenme
XpPOMOCOM. XPOMOCOMHBIM Habop — KapuoTHI. JIMIUIOMAHBIA M TanjoWHbIH XpPOMOCOMHbBIE
HaOopel. XpoMaTuapl. [luTosornueckyue OCHOBBI Pa3MHOMKEHHS M HHIUBHAYAIILHOIO Pa3BUTHS
OpraHrusmMoB.

Henenue kietku — MuTo3. Crajguu mutosa. [lponecesl, Npoucxo/siiiue Ha pa3HbIX CTaaHIX
MHTO3a. bHONOruuecKui cMbICI MHTO3A.

[TporpamMmmupyemas rubesib KIETKH — aronTos.

DopMBL pa3MHOKEHHS OPraHU3MOB: OECIIOJI0e U [10JI0BOE. BUjibl Oecronoro pa3sMHOKeHHUSI:
JielleHHe HaJIBoe, MOYKOBAHHE OJIHO- W MHOIOKJIETOYHBIX, CIIOpoo0pa3oBaHHe, BereTaTHBHOE
pa3zmHoxeHue. MekyccTBeHHOE KIIOHUPOBAHUE OPraHu3MOB, €ro 3HAUCHUE AMS CEeKIIMH.

[TonoBoe pazMHOKEHKE, €0 OTAMUMSL OT OECronoro.

Meiios. Craguu meitoza. Ilporieccrl, mpoucxosmipue Ha craguax meiosza. Iloeeagenue
xpoMmocoM B meiioze. Kpoceunrosep. buonorudeckuii cMbIC 1 3HAaYCHHE MeHO3a.

["ameTorenes — Imponece 06pa30BELHHH IMOJIOBBIX KJIETOK Y XXHBOTHEIX. [Tosi0BBIE JKeJIe3hl:
CEeMECHHHMKH M SHUHHKH. OOpa3oBaHue M Pa3BHUTHE NOJOBBIX KIETOK — TaMeT (CIIepMaTO30H/I,
sitiiexerka) — crepmaroreHes #  oBorene3. (coOGeHHOCTH CTPOCHHs SAHIEKIETOK W
cniepMarozonioB. OmnonorBopenue. [laprenorenes.

WMujmBujlyasibHOE pa3BUTHE (OHTOreHe3). OMOpHOHallbHOEe pa3BuTHE (3MOpHoreHes).
Ortanbl SMOPUOHATBHOTO pPa3BUTHS Y IO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTpyJisiius,
opranoreses. IloctamOpuonanbHoe pazBuTHe. THIIBI NOCTIMOPHOHAILHOIO PA3BUTHSL: NPSIMOE,
HenpsAMoe (MUUuHOUHOE). BnusiHue cpeibl Ha Pa3BUTHE OPraHu3MOB, (DAKTOPLI, CIIOCOOHBIE
BbI3bIBATH BpO}l(}],éH HBIC YPOIACTBA.

PocTt u pa3zButue pacteHHil. OHTOreHE3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaIHH
pa3BUTHSL.

JemoHcTpanmu:

Tabnuubt 1 cxeMbl: «DOpPMBI PA3MHOIKEHHS OPraHu3MOBY, «/IBOMHOE OIIIOOTBOPEHHE Y
[IBETKOBBIX pacTeHuity, « BereraTuBHOE pa3zMHOKEHUE pacTeHUy, «JleneHue KieTku 6akTepui»,
«CTpoeHue MONOBBIX KIeTOK», «CTpoeHHe XpoMocoMbl», «KneTounelid muxm», «Pernmukanns
JTHK», «MuTo3», «Meito3», «[Ipamoe u Henpsamoe pazBuTHE?, «I'aMeToreHe3 y MISKOMUTAIOIIMX
H YCJIOBEKa», «OcHOBHBIE CTaJluK OHTOI'CHE3a».

OGopy/ioBaHKMe: MHKPOCKOI, MHUKporpenapatbl «CrepMaTro30uibl MIEKOMHUTAIOIIET 0,
((HFILIGKHET‘I(a MJIEKOITUTAKOIIETO», <<Kap1/101<1/11-183 B KJIETKax KOpelkKa JIyKa», MaroHuTHast MOJIENb-
anuiakais «Jlenenne kierkuy», mojens JIHK, mojens metadasnoit XpoMocoMsl.

JlaGopaTopHble H MpaKTHYECKHE PAdOThI:

JlaGoparopuas paGota No 3. «Habmonenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa Jiyka Ha
POTOBBIX MHKPOIIPENaparaxy.




JlabopatopHas pabdora Ne 4. «VM3yueHHMe CTPOEHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpernaparax».

Tema 6. HacnencTBeHHOCTL H H3MEHUYHBOCTL OPTAHH3MOB.

[Ipenmer u 3amaun reneTuku. Meropus passutust reHeTwkH. Ponb HUTONOTHH UM
MOPHOJIOTHH B CTAHOBJIEHWM MEHETHKH. BKiaz poccuiickux u 3apy0eiHbIX YUEHBIX B PA3BUTHE
reHeTHKH. MeToasl TeHETHKH (THOPUIONOTHUECKHM, IUTOTEHETUUECKUH, MONEKYIsIpHO-
renerrueckuit). OCHOBHLIE reHeTHYECKHE TOHATHSL. | eHeTnueckas CMMBOJIMKA, UCIIOIb3YyeMast B
CXEMax CKpelMBaHU.

3aKOHOMEPHOCTH  HACNEIOBaHMS  I[PU3HAKOB, yCTaHOBIEeHHble [.  MeHnenem.
MounorubpuiHoe CKpelMBaHue. 3ak0H eJMHo00pa3us rHOPUIOB NIepBOro noxoJeHus. Ilpasuiio
NOMUHUPOBaHUS. 3aKOH paclielUleHus Ipu3HakoB. ['unoreza uucrorel ramer. [lonHoe wu
HETIOJHOE TOMUHHUPOBAHHE.

Jurubpuinoe  CKpeulMBaHME. 3aKOH  HE3aBUCMMOIO  HAC/E/I0BAHUSl  [PU3HAKOR.
LluToreHeTHUECKHE OCHOBBI JMIHOPHUJIHONO CKpEIMBAHUS. AHAIM3UPYIONIEE CKpPElMBaHHE,
Mcnons3oBanne aHATH3UPYIOIErO CKPEIMBAHMS JUISl OTIPE/ISJIEHHs] FeHOTHIIa 0CO0H.

Cuennennoe HaciefoBanue npusHakoB. Pabora T. Moprasa 1o ClEMJIEHHOMY
HACJIeIOBAHUIO TeHOB. HapylueHue CueneHus reHOB B Pe3yJIbTaTe KPOCCHHIOBEPA.

XpoMOCOMHAas TEOPHS HACTEICTBEHHOCTH. | eHeTUIeCKHE KapThl.

['enetuka mona. XpoMOCOMHOE ONpPEENEHUE 10a. AYTOCOMBI M I10JIOBBIE XPOMOCOMBI.
["'omMorameTHble M rereporaMeTHble opranu3Mbl. HacrmemoBanue NpU3HAKOB, CHUEMIEHHBIX C
[IOJIOM.

M3MeHUYHBOCTh, BH/IbI M3MEHYHBOCTH: HEHACHEACTBECHHAS U HAacJIeACTBeHHas. Ponb cpenl
B HEHACJIEJCTBEHHOH H3MEHYHBOCTH. XapakTepUCTHKAa MOAU(PHUKAMOHHON H3MEHUHMBOCTH.
BapuainuoHHbIi psiyil 1 BapuanMoHHasi KpuBas. Hopma peakuuu npusHaxa. KonndyecTBeHHbIE H
KAaueCTBEHHBIE IPU3HAKH U UX HopMa peakiinu. CBoicTBa MOAM(DUKAIIMOHHOM H3MEHYMBOCTH.

HacnencrBeHHas!, WM I'eHOTHIIMYECKAs, H3MEHYMBOCTL. KoMOMHATHEHAS U3MEHUYMBOCTD.
Melio3 © MONOBOH IHpomecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTaluOHHAs
U3MeHUHBOCTh. Kiaccuduiarnus MmyTaunuil: reHHblE, XPOMOCOMHbIE, F€HOMHbIe. Yacrora M
MPUYKMHBl MyTaui. MyTarenssie (akTopsl. 3aKOH rOMONOTHUYECKHX PAJOB B HACIEICTBEHHOM
u3menunBocTy H. M. BaBumnosa.

BHeszepHas HaCIeACTBEHHOCTh H M3MEHUYHBOCTb.

I'enernka uenoseka. Kapuwotun uenoBexka. OCHOBHBIE METObl T'E€HETHKM YEJOBEKA:
reHeaJIOrHyecKuii, OJIM3HEIOBBIM, IIMTOTEHETHYECKHMH, OHOXMMHUYECKHH, MOJIEKYJISPHO-
reHerndyeckuii. CoBpeMEHHOE OIPENeJIeHHE TIeHOTHIA: IIOJHOIEHOMHOE CEKBEHUPOBAHME,
reHOTUIIMPOBaHUE, B ToM vucie ¢ nomoulsto III[P-ananusa. HacneacTsennsie 3aboseBanus
yejoBeKa: TreHHple 0oje3HH, OOJe3HM C  HAC/EJCTBEHHOH  Ipe/ipacrooKeHHOCTBIO,
Xpomocomuble Gose3Hu. CoMaTudecKkue W IeHepaThBHble MyTauuu. CTBOJIOBbIE KIETKH.
[TpUHIKUIIEL 300pOBOTO 00pasa KM3HH, JHATHOCTHKH, NPO(QUIAKTHKH M JICYEHHs I'C€HETUYECKUX
Donesnei. MeIMKO-TeHETHUECKOE KOHCYJIbTHPOBAHHE. 3HAYEHHME MEIMLMHCKOH TEeHETHKH B
IPEAOTBPAIICHHH H JIEUSHHH MeHEeTHUYECKHX 3a00/CBaHUI YeI0BeKa.

JdemoncTpanmu:

IToprpetsr: I'. Mennens, T. Mopran, I'. ge @pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuid, H. M. Basunos.

Tabnunel ¥ cxeMbl: «MOHOTHOPHAHOE CKpEIIMBAHHE M €r0 LUTOrEHETHYECKas OCHOBa»,
«3aKOH paCHIEINICHHsT W ero IUTOIEHETHUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«JlurubpuiHoe ckpeluuBaHue», «LIATONOrMUecKre OCHOBbI JUIHOPHIHOIO CKPELIMBAHUSNY,
«Metiosy, «B3aumoeiicTBrEe ajlIeNIbHBIX TEHOBY, «] eHETHUECKUE KAPThl PACTEHUH, HUBOTHBIX H
yenoBekay, «l'eHeTuka T10Ja», «3aKOHOMEPHOCTH HACIEJOBAHUS, CLEIUIEHHOIO ¢ MOJIOMY,
«KapuoTHibl  yeJjioBeka W JKHBOTHBIX», «Buibl u3MeHunBOCTH», «Moau(puKannonHas
u3MeHunBoCTEY, «Hacnemopanue pesyc-hakropa», «l'eHeTHKa rpynn KpoBmr», «MyTalHOHHas
U3MEHYUBOCTDY.




ObopynoBanue: Mopenu-anmaukanuu «Monorubpuanoe cxpenmsanuey, «Hemommoe
TOMHHHUpPOBaHUEY, «/IurubpuaHoe ckpenmBanuey», «llepekpécT XpoMOCOM», MHKPOCKOI U
mukporpenapar «J[pozoduna» (Hopma, myranuu (GoOpMBl KPLUIEEB U OKPACKH TeJla), repdapuit
«I'opox MoceBHOMH».

JlabopaTopHble u MpakTHYecKHe PabOTbI:

JlaGoparopnast pabora Ne 5. «M3yueHue pe3ynbsTaToB MOHOTHOPHIHOTO W AUTHOPHIHOTO
CKPEIIMBAHUSL Y JIPO30(UIIBI HA TOTORBIX MUKPOIPEIAPATAXY.

JlaboparopHast padota Ne 6. «M3ydyenue MOAM(PUKAIIMOHHOH U3MEHYMBOCTH, TOCTPOCHHE
BapHALlMOHHOI0 psja U BapHalOHHON KPUBO».

JlaGoparopuass padora No 7. «Apanu3 wyrauuit y  apo3oduinl HAa TOTOBBIX
MUKpOIIpenaparax.

ITpaxTuueckas pabora Ne 2. «CocrapieHue U aHalu3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesexuust oprannzmoB. OcHOBBLI OHOTEXHOIOTHH.

Cenekisl KaK HayKa W TIporecc. 3apokIcHHUEe CEICKIMKM U AoMecTukanus. Yuenue H. M.
BaswiioBa 0 I[eHTpaxX TPOUCXONKICHHS M MHOroo0pasusi KyJabTYPHBIX pacTeHuH. LleHTphl
MPOMCXOMICHHUS JIOMAILITHUX )KUBOTHBIX. COPT, IOPOAa, IITaMM.

CoBpeMeHHBIE METOJIbl CeNeKIMH. MaccOoBbli M MHJIMBHAYAIBHBIH OTOOPHI B CENEKIHH
pacTeHuil 1 KUBOTHBIX. OlEHKA 3KcTepbepa. BIM3KOPOACTBEHHOE CKpPEIIHBAHNE — UHOPH/IMHT.
Uucras muaus. CKpeuiiBaHle YACThIX JUHHHE. ['eTeposuc, uiu rudbpuaHas cuna. HepoacTBeHHoe
ckpenBanue — aytOpuaunr. Otganéunas rubpuamszaums u e€ ycnexu. VekyccTBeHHBINH
MyTareHe3 M IIOJyuyeHHE TMONUIUIONI0B. JIOCTHIKEHMsI CEJIEKLUH PpacTeHUH, >KUBOTHBIX H
MHUKPOOPTaHH3MOB.

broTexHONOrHsS Kak OTpacib [POM3BOJCTBA. [eHHAs HWHKEHepHs. OTalbl CO3/1aHUs
pekomOunantHoit JIHK w Tpancrenneix opranusmos. Kierounas wumxeHepus. Knerounble
KyJIbTypbl. MUKPOKIIOHAIILHOE Pa3MHOKEHHE pacTeHni. KIOHUpOBaHHE BHICOKOMPOIYKTHBHBIX
CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHe M 3THuYeckue npodnemsl.. ['MO -
reHeTHYeCKH MOJAU(UITHPOBAHHDBIE OPTraHHU3MBbI.

JleMoHCTpaluu:

[Toptpetnl: H. M. Bagunos, M. B. Muuypuu, I'. /1. Kaprnieuenko, M. @. HMpanos.

Tabnmunel w0 cxeMmbl: Kapra «LIeHTpbI NPOMCXOXKIEHHUS H MHOrooOpasusi KyJIbTYpPHBIX
pacteHuiiy, «ITopoasl TOMAIIHUX JKHBOTHBIXY», «CopTa KyIbTYPHBIX pacTeHuiy», «OTaanénnas
rubpuanzanmsy, «Padorter akamemuka M. @. Wpanosayn, «llommnonmusy», «OOBEKTHI
OuoTexHOJOrnmn», «Kierounple KylbTyphl W KJIOHMPOBaHUEY, «KOHCTpYMpPOBAaHHE M IEPEHOC
TeHOB, XPOMOCOMY.

ObopynoBaHHue: MYJSDKM TUIOZOB M KOPHEIUIONOB JUMKHMX (POPM M KyJIBLTYPHBIX COpPTOB
pacrtenuit, repbapuit «CellbcKOX03AHCTBEHHBIC PACTCHHAN,

JlaGoparopHbie U IpaKkTHYECKe PadOTHI:

Dkcekypensi «OCHOBHBIE METOJBI M JOCTHMKEHHUSI CENIEKIIMM PAaCTEeHHWH M JKHBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATENLHBIH YYacTOK, B TEIIHYHOE
X03SUCTBO, Ta00PATOPHIO arPOYHUBEPCUTETA MITH HAYUHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBomonuoHHAH 0HOJIOr U,

[IpeanochiIKy BO3HUKHOBEHU S 9BOIIOLIMOHHON TEOPUH. DBOIOLMOHHAS TEOPUS U €€ MECTO
B OMoIoruy. BiusiHie 3BOJIOIMOHHOM TEOPHU HA pa3BUTHE OMOIOTHH U JPYTUX HAYK.

CuaeTenseTBa 3B0HOIMH. [laneoHTonOrHYeCcKHE: TTOCIE0BATENbHOCTD MOABICHHS BUIOB
B HAJCOHTOJOIMUCCKOM meronucH, nepexoaubie (opmbl. buoreorpaduyeckue: cXomacTso u
paznnuue GayH 1 Gpjaop MaTeEpPUKOB M OCTPOBOB.

DOMOPHOJIOrMUECKHAE: CXOACTBA M pasjiiunsl MOPHOHOB Pa3HBIX BH/IOB TMO3BOHOYHBIX.
CpaBHUTENBHO-AHATOMHYCCKHE: TOMOJIOTHYHbBIE, AHAIOIHUYHbIE, PYIMMEHTApPHLIC OPraHkbl,




aTaBu3Mbl.  MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHH3MOB HACIEICTBEHHOCTH U
OCHOBHBIX MeTa00JIMYECKUX MTyTEH Y BCEX OPraHU3MOB.

Opomonmonnas Teopus Y. JlapBuna. Ilpeanocbulku BO3HHMKHOBEHMs /apBHHHU3MA.
JIBIOKyIME CHJIBI  3BOMIOUMM BHAOB 10 JlapBuny (u30BITOUHOE pa3sMHOMXKEHHE TIpH
OIPaHHYEHHOCTH pECYpPCOB, HeonpeleNnéHHas H3MEHUHBOCTh, ©OopnOa 3a cyllecTBOBaHME,
eCTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus sBosonnu (CTD) U €€ OCHOBHBIE [TONOKEHHUS.

Mukposromouus. [lonyaamus Kak eIMHHIIA BUJA H 3BOJIOIHMH.

Jemwxyiue cuibl (GakTopsl) 3BOJIONMM BHJOB B NpHpoae. MyTalHoHHBIM mpolece H
KOMOHHATUBHAS H3MEHYMBOCTE. [ [OMy IsIIMOHHBIE BOJIHBL M Apei] reHoB. M30sus 1 MUTpanys.

EcTecTBeHHBIH O0TOOp — HanpapisiiolMid (akrop ssomouud. PopMbl €CTECTBEHHOTO
otbopa.

[TpucnocobaeHHOCTh OPraHU3MOB KaK pe3ylibTar sBosouui. [IpuMeps! npucrnocodieHui
y Opraiu3MoB. ApoMop(o3bl U HIHOAAANTAIMH.

Bun wu BujpooOpazosanue. Kpurepuu Bupa. OcHOBHbIE (OpPMBI  BHIA000pa3oBaHus:
reorpaduueckoe, SKOJIOTHYECKOE,

Makpossosrouns. @opmel 3Bosmonuy: QuierHyeckas, JMBEPreHTHAs, KOHBEPICHTHAs,
napajuiensHas. HeoOpaTHMOCTE 9BOIIOLIMH.

[Iponcxoxnenue oT HeCIeHaIU3HPOBaHHBIX MPEIKOB. [Tporpeccupyroas
crienranu3anys. AZanTHBHAs pajHalus.
Hemoncrpauum:

[Toprpersr: K. Junneit, XK. B. Jlamapx, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3.
Texxens, ®. Miomnep, A. H. Cesepiios.

Tabnuubl 1 cxeMbl: «Pa3BuTHe opranMyeckoro Mupa Ha 3emiiey, «3apobliiin MO3BOHOYHBIX
JKMBOTHBIX», «ApxeonTepukey, «Dopmbl 60psOEI 3a cyniecTBoBaHuey, «EcTecTRenHbId 0TOODY,
«MnorooGpaszue coproB pactenuit»y, «Muoroo0pazie nopox KMBOTHBIX», «llomymsimmy,
«MyTauuoHHas H3MEHYUBOCTEY, «ApoMopo3ely, «Mauoamanrtaiuuy, «Odmas rereHeparus,
«JIBmKyipe cuiibl aBosmonum, «Kapra-cxema mapiupyra myremectsus . Jlapeuna», «boprbda
3a CYILIECTBOBAHUEY, «ITpucrnocob1eHHOCTD OpraHu3MOBY, «I"eorpaduueckoe
BUJI000pa3oBaHKey, « IKOJIOTHUECKOe BUI000Pa30BAHHEY.

OGopynoBaHne: KOJUIEKIHs HACCKOMBIX ¢ Pa3JIMUHBIMH THIIAMH OKPacKH, Habop IJI0/10B U
ceMsiH, Komekuus «I[IpuMepsl 3alUTHBIX TPUCIIOCOOIEHHH Y KMBOTHBIX», MOJeNb « OCHOBHEIE
HAIlpaBIEHHs IBOIIOIMKY, 00bEMHas Moeb « CTPOEHHE FOJIOBHOIO MO3r'a MO3BOHOYHbBIXY.

Buoreorpaduueckas xapra Mupa, Konnekuus «@DopMbl COXPAaHHOCTH HCKOMAEeMbIX
’KUBOTHBIX H PacTEHHit», MOje/b anmukauus «llepexpéer XpoMocom», BIAXKHBIC [penaparbl
«Pa3BuTHe Hacexkomoro», «Pa3BuThe JBIrymiku», Mukponpenapar «Jposoduna» (HOpMa,
myTanuu GOpPMBI KPBUTHEB U OKPACKHU TeTa).

JlaboparopHble H IpaKTHYeCKHe PAdOTHI:

Jlaboparopuas pabora Ne 1. «CpaBHenne BHIOB 10 MOP(OJIOrHIECKOMY KPHTEPHION.

JlaGopatopras pabora Ne 2. «OmmcaHue NpUCIOCOOICHHOCTH opranusMa #u o€
OTHOCHUTEIBHOTO XapaKrepay.

Tema 2. BosHUKHOBEHME U pa3BUTHE KU3HU Ha 3emMute.

Jlonayunble TPEACTABICHUSI O 3aPOXKACHUHU KU3HM. HaydHble THIOTE3bI BO3HUKHOBEHHS
HM3HM Ha 3emie: abuorenes W mnadcrepmusi. XuMmudeckasl dBOTIONMS. AOHOTEHHBIA CHHTE3
OpraHMueCKHMX BEIIECTB M3 HEOPraHMYECKHX. DKCIEPUMEHTANBHOE [OATBEPIKIEHHE XHMHUYECKO#H
sBosTroNuK. HauanbHble HTansl Onosioruueckoit sgoonud. I'unoreza PHK-mupa. ®opmuposanne
MEeMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME IPOTOKJIETKH. [IepBBIE KICTKM W WX SBOJIONMS.
DopMHPOBaHUE OCHOBHBIX TPYILII XKHBBIX OPraHU3MOB.

PassuTre KU3HH Ha 3eMuie TIo 9paM 1 nepuojaM. Karapxeil. Apxeiickas u nporepo3oiickas
pel. [laneosolickas opa u e€ nepro/ipl: KeMOPHHCKHE, OpIOBUKCKHE, CHITYPHHCKHH, TeBOHCKUH,
KaMEHHOYTOJIbHEIH, IEPMCKHH.




Me3so3oiickas apa 1 €€ 1epuo/ibl: TPHACOBBIH, IOPCKHM, METOBOII.

Kaitnozoitckas apa 1 e€ nepHo/Ibl: [1a/IeOreHOBLIH, HEOTEHOBEIHM, AHTPOIIOTEHOBBIH,

XapakTepuCTHKa KIMMara M IEe0JIOTHUYECKHX TpoleccoB. OCHOBHBIE ITAMbl IBOJIOIHMH
PacTUTE/ILHOTO K XKMBOTHOTO MUpPa. ApoMop(0o3bl Y pacTeHui M JKUBOTHBIX. ITosiBIeHue, paciseT
M BBIMHPAHHE I'PYIII KHBBIX OPraHH3MOB.

CucreMa OpraHMyeckoro MUpa Kak oTpakeHue 3BooIrH. OCHOBHBIE CHCTEMATHUECKUE
TPYIIIIBI OPraHU3MOB.

DBOMIOLIUS 4YeNoBeKa. AHTPOMOJOTHS Kak Hayka. Pa3BuTHe NpeICTaBICHHH 0
IPOMCXOAJICHHH HesloBeKa. MeTojibl u3yueHust anTpororedesa. CXo/IcTBa U pa3IHdHs UeI0BEKa
¥ JKHBOTHEIX. CHCTEeMaTHYeCKOe TTOJI0KEHHE YeJIOBeKa.

JBuxyuipe cuiibl  (paxropbl) aHTpororeHesa. HaciieJcTBeHHAs HM3MEHYMBOCThL U
ecTecTBeHHbIH 0TOOP. OO0IIEeCTBEHHBIH 00pa3 JKHU3HH, M3TOTOBJIEHHE OPYIHH TPYad, MBIIIICHHE,
peub.

OcHOBHBIE CTaJMM M BETBH HYBOJIOLUM YEIOBEKA: aBCTPAIONMMUTEKH, UernoBex yMelrbli,
YenoBex npamoxomamuii, YemoBek HeangepranbCkuil, YesnoBexk pasymubid. Haxonaxwm
MCKOMAaeMbIX OCTATKOB, BpPeMs CYIIECTBOBAaHMs, 00JacTh pacrnpocTpaHeHus, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 JKHU3HH, OpyIusl.

Yenoseueckue pacbl. OcHoBHbIe OoJbliMe packl: eBporeouHas (eBpa3uiickas), HETrpo-
aBcTpajloufHas  (dKBaTOpHalbHas), MOHIOJIOMIHas  (a3varcko-aMepukaHckas).  UepTsl
MPUCTIOCOOICHHOCTH MPENCTABUTENEH YeIOBEUECKUX Pac K YCIOBUSIM CYLIECTBOBAHMSI, EJIMHCTBO
yesjoBeyeckux pac. Kpuruka pacusma.

JdeMoHCTpAHH:

[Moprpetsl: @. Pemu, JI. [Tacrep, A. M. Onapun, C. Musep, I'. 1Opu, Y. /lapsus.

Tabnuupl u cxembl: «Bo3HukHOBeHHEe CONHEYHOH CUCTEMbIY, «Pa3BUTHE OPraHHUYECKOTo
mupay, «PacrutencHas wnetka», «KuBoTHas wietka», «llpokapHoTudeckas KiIeTkay,
«CoBpemMeHHas CHCTeMa OpraHHYecKoro Mupay, «CpaBHEHHEe aHATOMMUECKHUX UepT CTPOCHUS
yeJioBeKa M 4el0oBeKooOpa3HbiX 00e3bsiHy, «OCHOBHBIE MECTa MAJCOHTONOIMUECKUX HAXOJ0K
Ipe/IKOB COBPEMEHHOI0 uelloBekay, «/lpeBHelmue sromu», «llpeBHue mounu», «llepebie
COBpEMEHHBIE JIOAN», «YeI0BEUECKHE packl».

Obopynopanue: wmymsoxu  «lIpoucxoxnenue uenoBexkay (OIOCTBI  aBCTpaJIONUTEKA,
NUTEKAHTPOIa, HeaHIepTalbla, KPOMaHBOHIIA), CIACTKH U M300paskeHus] KaMEHHBIX OpYAHH
1epBOOBITHOrO YesoBeKa (KaMHU-YOINIepsl, pyouna, ckpedia), reoxpoHonornyeckas tadiuia,
KoJeKHHs «POPMBI COXPaHHOCTH MCKOIIAEMbIX YKHBOTHBIX U PAaCTEHUI).

JlaGopaTopHble H NpaKkTHYecKHe padoThI:

[Tpaktuyeckas padora Ne 1. «M3yueHne MCKOMIAEMBIX OCTATKOB pacTEHWH M JKHBOTHBIX B
KOJIIEKLIHSIX .

DKCKypeust «DBOJOLMS OPraHWYEecKoro Mupa Ha 3emuey» (B €CTECTBEHHO-HAYYHbIA WM
KpaeBeJIYECKUd My3eif).

Tema 3. OpraHusMpl 1 OKpY KaIOAas cpeaa.

DKojlorvs Kak Hayka, 3ajadd M pas3jiedbl  IKOJOrMU. METoJbl  HKOJIOTMYECKHX
HCCIeI0BAHNN. DKOTOTHUECKOE MUPOBO33PEHHE COBPEMEHHOIO YeI0BeKa.

Cpeasl  oOUTaHMS ~ OPraHWU3MOB:  BOJHAS,  HA3€MHO-BO3JYyIUHAs,  [IOYBEHHaf,
BHYTPHOPraHU3MECHHAsL.

Dkonorudeckue (¢akropsl. Knaccupukamus sKomoruueckux (GpaxTopoB: abHoTHUECKHe,
OMOTHUECKHE W aHTpororeHHble. JlelcTBre dK0IorHYecKUX (PakTOPOB HA OPraHU3MBI.

Aluornueckne  (GaxTopel:  CBET, TeMIEparypa, BIKHOCTb.  (DoTonepuoIn3M.
[IpucnocobiieHus: OPraiu3MoB K JAeHcTBHIO a0MoTHUeCKHUX (PakTOpoB. BHOJIOrHYecKHe PUTMBIL.

buornueckue  Qaxropsl. Buasl  OHOTHUYECKHMX  B3aUMOJIEHCTBHN:  KOHKYPEHIIMS,
XUIIHAYECTBO, cUMOMO03 1 ero Gopmel. Tlapasutusm, xoorepanus, MyTyaJii3M, KOMMEHCAIH3M
(KBapTHPAHCTBO, HAXJICOHUUECTBO). AMEHCAIW3M, HEHTpaau3M. 3HaueHue OHOTHUECKHX
B3aUMO/JICHCTBHI JIJI CYIIECTBOBAHUS OPraHU3MOB B IIPUPOAHBIX COO0IIECTBAX.




DKOJIOTHUECKHUE XaPaKTePUCTHKH NOMynsnud. OCHOBHBIE TOKa3aTeNd  TOTYJISLUH:
YHUCJIEHHOCTh, IUIOTHOCTb, POMIAEMOCTh, CMEPTHOCTh, MPHUPOCT, Murpaunus. JuHamuka
YHUCICHHOCTH TOMYJISIIIMY U €€ PeryJisiiiusl.

JeMoHeTpaIuu:

[Toprpersr: A. T'ymbonsar, K. @. Pynwe, . ['exkens.

Tabnuusl u cxemel: kapra «IIpupoansie 30HbI 3eMuny, «Cpebl OOUTaHUS OPraHU3MOBY,
«Doronepuonusm», «llomynsauuu», «3aKOHOMEPHOCTH poOCTa YUCJICHHOCTH  TOMYIISIHA
uHpy30pun-Tyhenbkn», «[Tumesbre nenm».

JlabopaTopHsble ¥ IpaKTHYECKHE PAdOTHI:

Jlabopatopras pabota Ne 3. «Mopdonoruueckie 0coOEHHOCTH PACTEHHM U3 Pa3sHBIX MECT
oOuTaHMSIY.

JlaboparopHas pabora No 4. «Bnusinue cBera Ha pocT U Pa3BUTHE USPECHKOB KOJIEycay.

[IpakrHueckas padora Ne 2. «Iloacuér MIoTHOCTH IMONYISALMHE Pa3HbIX BUIOB PACTEHUM Y.

Tema 4. CoolmecTBa M 3K0JIOTHYCCKHE CUCTEMbI.

Coofmmecteo  opranu3zMoB  —  OuorieHo3.  CTpyKTypbl  OHOIEHO3a:  BHIOBAf,
MpocTpaHCcTBeHHAsL, Tpoduueckast (nuiesas). Buabi-oMmunanTsl. CBs3u B OHOIIEHO3E.

DKonoruyeckue cucTeMbl (dxocucTembl). llonaTtue o axocucreme W OHOreoLEHO3E.
DyHKIMOHAIBHLIE KOMIOHEHTBl DKOCHCTEMBI: IIPOJYLEHTBl, KOHCYMEHTBI, DPEIYLEHTHI.
KpyrosopoT BewecTB M NOTOK 3HEPrUH B 3KocucTeMe. [poduueckre (MUIIEBBIE) YPOBHH
skocucTeMbl. [lumesple 1enu u cetd. OCHOBHBIE NOKA3aTeild HSKOCHCTEMBI: OHoMacca,
MPONYKIUSL. DKOJIOTHYECKHE NHPaMHALL: NPOLYKLUHH, YHCIEHHOCTH, Ouomacchl. CBoiicTa
IKOCUCTEM: YCTOMYHBOCTE, CAMOPETYIISIMSL, pa3BuTHE. CyKIleccHs.

[TpUpoaHBIE 3KOCHCTEMBI, DKOCHCTEMBI 03&p M peK. DJKOCHUCTeMa XBOWHOIO HIIK
M POKOJIUCTBEHHOIO JIeCa.

AHTPOIMOTEHHBIE DKOCUCTEMBI. ATIPO3KOCUCTEMBI. Y pboskocucTeMmbl. buomoruveckoe u
XO3AHCTBEHHOE 3HAYEHUE arPO’KOCUCTEM H YPOOIKOCUCTEM.

buopaznootpazue kak daxkrop ycToHuuBocTH 3KocucTeM. CoXpaHeHHEe OHOTOTHYECKOro
pazHooOpazust Ha 3emIe.

Yuenue B. U. Bepuajickoro o Ouocdepe. [ panuliibl, cocras v cTpykrypa duochepst. XKuroe
BelectBo M ero  (Qyuxuuu. Ocobennoctn OHochepbl Kak 100adbHON  9KOCHCTEMBI.
Jlunamuueckoe paBHOBeCHE W 00paTHast ¢BsA3b B OMochepe.

Kpyrosoporsl BelecTB ¥ OHOTEOXMMHUYECKHE IHKILI 2JIEMEHTOB (Yriepoja, azoTra).
3onanpHocTh OHochepbl. OCHOBHLIC OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMau. AHTpOIOreHHbIe H3MeHeHust B Onocgepe. ['nodanbHbie
3KOJIOrHUECKHE NPODIIEMBI.

COC}/IHCCTBOBB_HME HIPHUPOALL M HEJI0BCHECTBA. COXpEI.HCHI/IC 61«{0pa3171006pa3y15{ Kax OCHOBa
yeroiunBocTH Ouocdepsl. OCHOBA palMOHATLHOIO YIIPABIEHUS TIPUPOJHBIMH pecypcaMu U UX
ucnonb3oBanue. JocTHikeHus OHOIOTHH M OXPaHa IIPUPOJIBIL.

JeMoHcTpanum:

[Toprpersr: A. JIx. Teuncnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupr 1 cxembl: «Ilumesbie 1enu», «buoneHo3: coctaB u cTpykrypay, «lIpupojnbie
coobmiectay, «llemu nutaHusy, «ODKoOJOrHUecKass nupamuaa», «buochepa u yenoBexy,
«DKOCHCTEMA LIMPOKOTUCTBEHHOTO Jecay», « JKOCHCTEMa XBOHHOTO fieca», «brolieHos Bogoéman,
«Arporenosy, «lIpumepHble aHTPOIOIEHHBIE BO3JEHCTBHA Ha NpUpoiay», «Baxueiiune
MCTOYHHUKH 3arpsi3HEHHS] BO3/yXa M IPYHTOBBIX BOA», «IlouBa — BakHeiluas cocrapisioLiast
ouochepsry, «@akropel  gerpamaruu  mousy, «llapuukoBeiii  a¢hdexT», «DaxTops!
pPajMoaKTUBHOIO 3arps3HeHus onochepp», «Ob1mas cTpykTypa bnochepsi», «PacnpocTpanenue
KU3HH B Omocepen, «O30HOBBIA skpan Ouocheps», «Kpyrosopor yriepojaa B Guocheper,
«KpyrosopoT azora B mpupojie».

ObopyroBanue: MOACTb-aNIUIMKaIK « TUITHYHBIE OHOTIeHO3BI), Tepdapuii «PacTuTebHEIE
coolburecTBay, kojuiekiu «buornenos», «Bpenutenn BamHEHNIMX CEMLCKOXO3SHCTBEHHBIX




KyNneTyp», repOapMy M KOJUIEKLUMH pacTeHUH M IHKMBOTHBIX, IPUHAUIEKALIHE K Pa3HbIM
HKOJIOTMYECKUM Ipyiiram ogHoro Buaa, KpacHas kaura Poccuiickor MDejiepanuu, n300paxeHus
OXPAaHSEMBIX BH/IOB PACTEHHH M 5KHBOTHBIX.




[INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHMA ITIPOI'PAMMBI 110 BMOJIOTHMM HA
bA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMA

Cornacho ®I'OC COO, ycranagnupatorcss TpeOOBaHMS K pe3yjbTaTaM OCBOCHMSI
oDyuaroIMMHCs NPOrpamMmM CpeaHero o01ero odpa3oBaHus: THUHOCTHBIM, METAIIPEAMETHBIM H
IPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPE HMHYHOCTHBIX PE3YJILTATOB OCBOCHHA IIPEeaIMETa «bromorasy BBIJCJICHBI
CIACAYIOLIHE COCTABJIAIOLIIHUC! 0CO3HaHHUC 06y‘1'dH)H.[,HMPIC${ pOCCHﬁCKOﬁ Fpa}KﬂaHCl{Oﬁ
HUJEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHUIO, CAMOCTOSATENBHOCTH H CaMOOIPEJCICHHIO,
HaJlMuke MOTHUBALMU K OOyYeHHWIO0 OHOJOrMHM, [EJCHANPABIEHHOE PA3BUTHE BHYTPEHHMX
yOEKIEHUH JIMYHOCTH Ha OCHOBE KJIOYEBLIX LEHHOCTEH M MCTOPUYECKHMX TPaIHIMH pa3BUTHsA
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTE U CIIOCOOHOCTL 00YUaIOUUXCsl PYKOBOICTBOBATLCS B CBOCH
JESTETLHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, [PUCYIIMMHU cHCTeMe OMOJIOIHYECKOro
00pa3oBaHusl, HATMUHE 3KOJOIMUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH CTABUTH 1LI€JIM H CTPOUTh
JKHU3HCHHLIC TTJIaHBI.

JInunocTHBIE pe3ysbTaThbl OCBOCHHS MpeaMeTa «buosiorus» JOCTUraloTesl B eJUHCTBE
yueOHOHW ¥ BOCNMTATEIBHON NEATENBHOCTH B COOTBETCTBHM C TPaIMLMOHHBIMH POCCHICKHMU
COLMOKYJIETYPHBIMH, HCTOPHUECKUMH H TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IIPHHSTBIMH B
oOlllecTBEe MNpaBHaMM M HOPMamH IOBEJICHHsI M CHOCOOCTBYIOT MPOIleccaM CamoOIlO3HAHUS,
CAMOBOCIHTAHUS H CAMOPA3BUTUS, PA3BUTHUS BHYTPEHHEH IMO3MIMUKM JMYHOCTH, NMAaTPHOTH3MA,
YBaXKCHHUSI K 3aKOHY W IPaBOIOPS/IKY, YEJIOBEKY TPyJa M CTaplIEMy ITOKOJIEHHIO, B3aHMHOI'O
yBa)KeHHs, OepeixHoro  OTHOLIEHHS K  KYJIbTYPHOMY  HAcl€Aul0 W TPaJUIUsIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickodt @eaeparuu, npupoae U OKpyKarolei cpese.

JIMYHOCTHBIC pe3ybTaThl OCBOEHMS yueOHOro npeamera «buonorus» JOHKHBI OTPakaTh
rOTOBHOCTh M CIIOCOOHOCTh 00YYAIOUIMXCS PYKOBOICTBOBATLCS cOPMHPOBAHHOM BHYTpEHHEH
MO3UIIMEeH JUYHOCTH, CHUCTEMOHl LEHHOCTHBIX OpPUEHTALMN, IO3UTUBHBLIX BHYTPEHHUX
yOekIeHuH, COOTBETCTBYIOIIMX TPAJMLMOHHBIM LEHHOCTSM  pPOCCHMCKOro  ofluecTBa,
pacivpeHte JXKU3HEHHOI'O OIIbITa U OIIBbITa JEATEIBHOCTH B IPOLECCE Peaau3allid OCHOBHBIX
HATIPABJIEHHH BOCIIMTATENILHOMN JIeITEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOr0 BOCHIUTAHHUSA:

C(bOpMHpOBaHHOCTb Fpa)l(ﬂa}ICKOﬁ ITO3HIHH O6yLIaEOL[LC-FOC5{ KakK dKTHBHOI'O H
OTBETCTBEHHOT'O 4JIeHA POCCHHCKOr0o 0011ecTRa;

OCO3HAaHHMEC CBOHX KOHCTHTYIHOHHBIX IIpaB H D6H33I[I—IOCTGﬁ, YBOKCHHEC 3aKoHa H
[PaBOIOPAIKA;

FOTOBHOCTE K COBMECTHOM TBOPUECKOM AESATENLHOCTH MPU CO3MAHUK yUeOHBIX MPOCKTOB,
penieHuy yueOHBIX U [103HABATEIbHBIX 3a1a4, BHITOJIHECHUH OHOIOTHUECKUX IKCIICPHMEHTOB;

CITOCOOHOCTE  OMPEHENSITh COOCTBEHHYHO [MO3HIIMK) 110 OTHOLIEHHMKO K SIBJIIEHHSIM
COBPEMEHHOM KU3HU U O0BICHATE e€;

YMEHHE  YUUTHIBATH B CBOWUX  JICHCTBUSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHSL JTFOJIEH C pasHbIMU YOEKICHHUAMHM, KYJILTYPHBIMU LEHHOCTSIMH U COLIMAJIbHBIM
TTOJIOYKEHHEM

FOTOBHOCTh K COTPYIHHYECTBY B [IPOLIECCE COBMECTHOIO BBIMNOJHEHHs Y4eOHBIX,
TMIO3HABATE/BHBIX M HCCIIENOBATCIIBCKHUX 3a1a4, YBaXKHTCIIBHOIO OTHOLICHHA K MHCHHIO
OIHIIOHCHTOB IIpH 06cy}I(ILBHHH CITOPHBIX BOIIPOCOB OHOJIOrHYECKOro COACpIKaHuA;

FOTOBHOCTE K F'YMaHUTAPHON U BOJIOHTEPCKOMN JIESITEIIBHOCTH,

2) HATPHOTUYECKOr0 BOCIIHTAHHSA:




¢(pOPMHUPOBAHHOCTE POCCUUCKOM IPayIAHCKOM HICHTHYHOCTH, TATPHOTH3MA, YBAIKCHHSI K
CBOEMY HAapoay, UyBCTBa OTBETCTBEHHOCTH mnepen PoauHoli, ropmocTé 3a cBoit kpaif, ¢Boio
Ponuny, cBOH 53BIK U KYJIBTYpPY, IPOLITIOE U HACTOSALIEE MHOTOHAI[MOHAIILHOrO Hapo/a Pocenu;

LEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIEAUIO U TaMATHUKAM IIPUPOJIBL, AOCTHIKEHHSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIC;

CIOCOOHOCThL OLIEHHBATE BKJIA/I POCCHHCKUX YUEHBIX B CTAHOBJIEHHE U pa3BUTHE OHOJIOTHH,
MOHUMAHUs 3HAUeHWs OWONOTMM B TO3HAHWUM 3aKOHOB TPHPOJLI, B JKM3HH UEJIOBEKA U
COBPEMEHHOT0 00IIecTRa;

uaeiHas yoex 1EHHOCTb, TOTOBHOCTD K CIYXEHHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cypoy;

3) AYXOBHO-HPABCTBEHHOI0 BOCITMTAHHUS:

OCO3HAHME AYXOBHBIX [IEHHOCTEN POCCUUCKOro HApoJia;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHYECKOTO [TOBE/ICHHS;

CrocoOHOCTD OLEHUBATH CUTYALMIO U IPUHUMATE OCO3HAHHBIC PELIEHH, OPHEHTHPYICH HA
MOpanbHO-HPaBCTBEHHbBIE HOPMbI H IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHHUE YCTOHUMBOIO OyLyLLIEero;

OTBETCTBEHHOE OTHOUICHUE K CBOMM POJUTEIAM, CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOI0
TIPUHSATHS [IEHHOCTEH ceMeHHOH JKU3HU B COOTBETCTBHH C TPAJHULHIMH HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHHUS:

ICTETHYECKOE OTHOLLEHHE K MHPY, BKJIIOYas dCTETUKY OblTa, HAYYHOrO M TEXHHUYECKOro
TBOPYECTRBA, CIIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOLUEHUH;

[TOHUMAHKME IMOIMOHAIIBHOIO BO3JIEHCTBUS JKMBOM NPHUPOJILI M €€ LEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHHMIO B pPa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE IPOSABIIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocmUTaHUd, (POPMHPOBAHHA  KYJIBTYPBI  310pOBbLH H
IMOLUOHAJIBHOI0 0J1ar0noJIyYus:

MOHUMAHUE U pealiu3alis 3J0POBOro U 0e30I1acHOro odpasa KU3HU (340pOBOE MMHTAHUE,
cODMIOICHHE TMTMeHMYECKUX MPaBUi U HOPM, cOajlaHCUPOBAHHBIM PEeKUM 3aHIATHH W OT]bIXa,
peryiasipHast  (pu3MuecKass aKTHBHOCTB), OEpEeXKHOro, OTBETCTBEHHOIO M  KOMIIETEHTHOI'O
OTHOUIEHUS K COOCTBEHHOMY (PH3MUECKOMY M TICHXMUYECKOMY 3/I0POBBIO;

MOHUMAHWE [EHHOCTH TMPaBWJI WHAMBHUAYAILHOTO W KOJUIEKTHBHOTO 0e30macHoro
MOBEJCHHUS B CUTYAIMSIX, YIPOKAIOLKX 3/0POBBIO ¥ XKU3HU JIIOAEH;

OCO3HAHHWE MOCHEACTEUH M HEHPHSTHUS BPEIHBIX HPHUBbLIYEK (yHoTpeOieHUs allKoross,
HAPKOTHKOB, KYPEHHS);

6) TpY/10BOI0 BOCIIMTAHHS:

rOTOBHOCTB K TPYIY, OCO3HAHME IIEHHOCTH MACTEPCTBA, TPYA0IMOOHE;

IOTOBHOCTE K aKTHBHOH AEATEIBHOCTH TEXHOJOTHYECKON W COLMAIIbHON HAIIPABJIEHHOCTH,
CITOCOOHOCTD HHUIIMUPOBATD, INIAHUPOBATh H CAMOCTOATENILHO BBIIOIHATE TAKYIO JIEATEIBHOCTD;

HHTEpEC K Pa3MMyHBIM cdepam NpopecCHOHAIBHON AEATENbHOCTH, YMEHHE COBEPILATH
OCO3HAHHBIH BRIOOP Oymymie# mpodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KHU3HEHHBIE TUIAHD;

FOTOBHOCTH M CIIOCOOHOCTL K O0pa30BaHUIO U CaMOOOpPA30BaHUIO Ha NPOTSDKEHMM BCei
KU3HH,

7) IKOJOTHUYECKOI'0 BOCIIHTAHMSA:

9KOJIOFMYECKH 11e1ec000pazHoe OTHOIICHHE K IIPHUPOJIE KaK HCTOUHUKY KU3HH Ha 3emIie,
OCHOBE €€ CYLIECTBOBAHMS;

TOBBIIIEHUE YPOBHSI JKOJOTHHUECKOH KYyJIbTYPbI: NPHOOPETEHHE OIBITa IJIaHUPOBAHUS
TIOCTYTIKOB M OLIEHKH UX BO3MOMHBIX MOCIIEACTBUH JUUISI OKPYIKAIOLIEH CPeNbL;

oco3HaHue ri1odalbHOrO XapaKrepa 3KoJIOrMUecKHX MpodiieM M IyTel UX pelieHHs;

CrocoOHOCTL UCTIONMB30BATh MPHOOpeTaeMble P M3YYeHHH OWOJIOTHM 3HAHUS U YMEHHs!
[pU pelleHdd Npo0JIeM, CBSI3AHHBLIX C PalHOHANBLHBIM MPUPOONONL30BAHUEM (COOMIOAEHHE




[IpaBuJjl IIOBEACHHUS B HNPHPOAC, HAIIPABJIICHHBIX Ha COXPAHCHHE PABHOBECHSA B 3KOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OHochepsl);

4KTHBHOE HEINPHSITHE JIEHCTBUH, NPUHOCSIIMX BPEJ] OKPYKAIOLIEH IPUPOAHON cpele,
YMEHHE IIPOrHO3UPOBATH HEONATrONPUATHBIE SKOJOTMYECKHUE MOCIECTBHS MPEANPUHUMAEMbIX
JIEMCTBUH ¥ IPEJIOTBpAIaTh HX;

HAJWYHE PAa3BUTOrO IKOJOTHYECKOIO MBIUIEHHS, DKOJOTHUYECKOH KyNBTYpLl, OIBITaA
JIESTEILHOCTH  DKOJIOTHYECKOM  HANpaBIEHHOCTH, YMEHHS pYKOBOJCTBOBATBHCS HMH B
[o3HaBaTe/IbHOW, KOMMYHHKATHBHOM W COLHAIBHOW NPaKTHKE, TOTOBHOCTH K YYacTHH B
HpﬂK'I'H‘IGCKOIZ JACATEIIBHOCTH IKOTOTHYECKOH HallpaBJICHHOCTH

8) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOPMHUPOBAHHOCTL ~ MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKd U OOIICCTBEHHOH MPakTHK{, OCHOBAHHOTO HA JUAIOre KYJIbLTYD,
COCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IOJUKYIBTYPHOM MHPE;

COBEPIIEHCTBOBAHUE S3bIKOBOM M YHTATEILCKON KYJIBTYPBI KAK CPECTBA B3aUMOJICHCTBHS
MEJKJTY JIFOJIBMU W TIO3HAHMSI MUPA;

MOHUMaHue creuruKy OHONOIHH Kak HayKd, OCo3HaHus e€ ponu B (POPMHUPOBAHHH
PaIMOHATIBHOTO HAYYHOTI'O MBILUICHHS, CO3JaHUH LIEJOCTHOrO MPEJICTaBIeHHs 00 OKpYIKarolleM
MHpEe Kak O eIHHCTBE TMIPHPOJLI, YeJoBeKa W 00IecTBa, B TO3HAHWHA TMPHPOIHBIX
3aKoHOMEpHOoCTel U peleHnn NpodIeM COXpaHEHHs IPUPOIHOT0 PABHOBECHS;

yOSKAEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JUISi COBPEMEHHOM IMBMIIM3AIMHU: O0ecrIeYeHus
HOBOI'O YPOBHSI Pa3BUTHs MEIMIMHBI, CO3/IaHHE IEPCHEKTHBHBIX OMOTEXHOIOIHH, COCOOHBIX
pelaTh pecypcHbIe NpodiieMbl Pa3BHTHA 4EIIOBEUYECTBA, ITOMCKA NyTeH BBIXOJA U3 INIOOAIbHBIX
IKOJIOTHUECKUX TIpodeM U obecrneueHus Nepexoa K yCTOHUMBOMY Pa3BUTHIO, pallMOHATILHOMY
HCIOJIL30BAHUIO TPUPOIHBIX pecypcoB H (POPMHUPOBAHUIO HOBBIX CTAHIaPTOB KU3HH;

3aUHTEPECOBAHHOCTEL B MOMYUCHUM OMOIOrHYECKUX 3HAHWM B LEJSX MOBBIMICHHS 00IIeiH
KYJIbTYPBI, €CTECTBEHHO-HAYUHOM TIpaMOTHOCTH, KAk COCTaBHOM dYacTH (yHKLHOHAILHOH
rpaMoOTHOCTH 00yYaromuxcs, (GOpPMUPYEMOH MpK U3yueHHH OHOTOTHH;

MOHUMaHHE CYIIHOCTH METO/JOB IIO3HAHMSI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CcnoCcoOHOCTH  HCIOJIB30BaTh NOJay4YacMbIC 3HaHWUA JUIS  aHalli3da H OOBSICHEHHS SIBJIEHHH
OKPYXKAIOUIEro MHpa M HPOMCXOSIIUX B HEM HM3MEHEHMH, yMEHHe nenarb 00OCHOBaHHBbIE
3aK/IFOUYEHHS] Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCSI JAHHBIX C ILEIbI0 IIOTYy4EHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITE/IBHO HCIIOJb30BaATh OHWOJIOrHYECKHE 3HAaHMs Ul PELUEHHs
npodIieM B peasibHbIX JKH3HEHHBIX CUTYallHAX;

OCO3HAHHE IEHHOCTH HAYYHOH JESTeIbHOCTH, TOTOBHOCTH OCYLIECTBIISThL MPOEKTHYIO H
HCCIIEA0BATEIBCKYIO JIEATEIbHOCT HHAMBUIYAILHO U B IPYIIIE;

POTOBHOCTH M CIIOCOOHOCTH K HENPEpPEIBHOMY 00pa30BaHUID H caM000pa3oBaHMIO, K
AKTHBHOMY IIONYYEHHUIO HOBBIX 3HAHUM 1O OWOJONHH B COOTBETCTBHHU € JKHU3HEHHBIMH
NoTpeOHOCTIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHbie pe3yibTarhl OCBOCHMs yueOHOro IpeaMeTa «bHOmorus» BKIIOUAIOT:
3HauuMble U (OPMHpOBAHMS MHPOBO33PEHMSI  00YYAIOIIMXCS  MEKIUCIUILUIMHAPHbBIE
(MeXKIpeIMETHEIE) 00LIIeHAYUHBIE TIOHSTHS, OTPAXKAIOLINE 1[EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenu(pUKy METOIOB ITO3HAHMSI, MCIIOMB3YEMbIX B €CTECTBEHHBIX HAayKax (BEIECTBO, SHEPIHs,
ABIAEHNE, TPOIECC, CHCTeMa, HayuHbIH (DaKT, NMPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHS, WCCTIeIOBAHNEe, HAONIONEHUE, M3MEPEHHUE, SKCIEPUMEHT W JIPYTHX), YHUBEPCAIbHbBIE
yueOHBIe JeiicTBHS (MO3HABATENLHBIE, KOMMYHUKATUBHBIE, PETYJSITHBHBIE), 00eCreqnBaroIne
(hopmupoBaHue (YHKIHOHAIBHOM TPaMOTHOCTH M COLMAIbHOH KOMIIETEHLMH OOyuarommxcs,
CIocoOHOCTh 00y4JaIOIIUXCS MCITOJIb30BATh OCBOEHHBIE MEKIUCIHUIUTHHAPHBIE,




MHPOBO33DEHYECKHE 3HAHUSI M YHHBEpcalbHbIE yueOHbIC JEHCTBHS B II03HABATCILHOH H
COTMATBHOHN TIPaKTHKE.

MeranpeameTHble pe3yabTaThl OCBOEHHS MPOrpaMMBbl CpeHero o0mero odpasoBaHus
JIOJIPKHBI OTpa)kaTh:

OBnJiajieHHE YHHBEPCAIBHBIMH YUCOHBIMH MO3HABATEIbHBIMH JICHCTBHAMM:

1) 0azoBbIe JIOrUUecKHe JeficTBHA:

CaMOCTOATENBHO (DOPMYJNUPOBATL U AKTYaIM3UPOBATH MPOOJeMy, paccMaTpuBarh e
BCECTOPOHHE;

HCIIOJIB30BaTh IPH OCBOCHHUH 3HAHUH NPUEMBI JIOTHYECKOr0 MBIIUICHHS (aHaln3a, CHHTe3a,
CpaBHEHMSI, KiaccH(UKAIUK, OOO0OIICHHUS), PACKPBIBATH CMBICT OMONOTHUECKUX ITOHSTHIH
(BBLACJISATH UX XapaKTEPHBIE IPU3HAKH, YCTAHABIMBATE CBSI3U C JIPYTUMH TTOHATHIMU );

OIPEJEIATh [ENH JAEATE/IbHOCTH, 3aJlaBas NapamMeTpbl U KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PE3YJILTATHI ACATEILHOCTH C MOCTABICHHLIME HIETIMH;

UCIONB30BaTh OHOJIOTHYECKUE [MOHATUA It OOBsSCHeHHWs (aKTOB W SIBICHHE KHUBON
IPUPO/IBI;

CTPOUTH JIOTMYECKHE PACCYKAEHHUS (MHAYKTHUBHBIE, € TYKTUBHBIE, 110 AHAJIOTHH ), BBISBIISIThH
3aKOHOMEPHOCTH M [POTHBOPEYHS B PaCCMaTPUMBAEMbIX SIBICHUSX, (DOPMYIMPOBATL BBLIBOJIbI U
3AKITIOYEHHSI;

IIPUMEHATH CXEMHO-MOJIEJIBHEBIE CPEJICTRA JUIsSl [IPEJICTABICHHS CYIIECTBEHHBIX CBS3EH M
OTHOLIEHUH B M3ydaeMbIX OHMOIOTHYECKHX O0OBEKTaX, @ TaKiKe MPOTHBOPEUHH Pa3HOro pojd,
BBISIBJICHHBIX B PA3IMYHBIX HH(POPMALIMOHHBIX HCTOUHHKAX,

pazpabaThiBaTh [UIAH pelieHrs NpodieMbl ¢ YUETOM aHalli3a UMEIOLIMXCS MAaTCPHATLHBIX
1 HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTL KOPPEKTHBLI B IEATENLHOCTH, OLICHUBATL COOTBETCTBUE PE3YJILTATOB LIEJISIM,
OLIEHUBATEL PHCKH MOCJICICTBUM JCATEILHOCTH;

KOOPJIMHUPOBATL M BBINOJIHATE PaboOTy B YCIOBHSX pEaTbHOT0, BHPTYaAILHOIO H
KOMOMHUPOBAHHOIO B3aUMOICHCTBHUS,

pa3BUBATL KPEaTUBHOE MBILUICHHE MIPY PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 6a3oBble Hee/1€10BaATE/IBCKHE ACHCTBHA:

BJIaJeTh HaBBIKAMH yueOHO-HCCIIEIOBATENILCKON M MIPOCKTHOW JIESTe/IbHOCTH, HABBIKAMH
pazpeuienusi mpodsem, criocoOHOCTHIO U 'OTOBHOCTBIO K CAMOCTOSITE/ILHOMY TOMCKY METOI0B
peleHus TPakTUYeCKUX 3a1a4, MPUMEHEHHIO PA3IMYHBIX METOJI0B TIO3HAHHS;

HUCIIONIB30BAaTh PAa3JIMUHBIC BHIAbLI ACATCILHOCTH 110 IIOJYHYECHHIQ HOBOIO 3HaHHA, €ro
MHTEpPIPETALNH, NPeobpa3oBaHHIO M MPHMEHEHMIO B Yu4eOHBIX CHTYalHsX, B TOM HHCJIE LIPU
CO3JIaHMH YUEOHBIX W COIIMAIbHBIX ITPOEKTOR;

(hopMHUPOBATL HAYYHBIA THII MBIIUICHHS, BIAAETh HAYYHOH TEPMHHOIOTHEH, KIIOUYEBLIMH
MOHSATHSIMH U METOJaMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHbIE 3aJaud B 00Pa30BATENLHOH JESITEIBHOCTH H
WHUZHEHHBIX CUTYAIMAX;

BBISABIISITE [IPUYHHHO-CIIEACTBEHHBIE CBA3H W aKTYalH3HpOBaTh 3ajady, BbIIBHIATh
runoTe3y e peuleH!sl, HaXOAUTh apryMEHTHI ISl I0Ka3aTeNbcTBa CBOMX YTBEIK/ICHHUH, 3a/1aBaTh
[apaMeTpsl U KPUTEPUH PELICHHUS;

aHATM3MPOBATE MTOJIYUCHHBIC B XOJI€ PEUICHUS 3a/1a4 Pe3yJIbTaThbl, KPUTHUCCKH OLCHHBATH
HX JIOCTOBEPHOCTD, TPOTHO3UPOBATE H3MEHEHUE B HOBBIX YCIIOBHSAX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHHBATh IPUOOPETEHHDIHN OIBIT;

OCYIIECTBJISITh 1eJIEHANIPABICHHBIH TMOMCK TIepeHOca CPEJICTB U CIOCOOOB JIEHCTBUS B
IpoheCCHOHATIBHYIO CPELLY;

yMeTh TE€PEeHOCHTh 3HaHWSl B IIO3HABATENIBHYIO W NPAaKTHUYECKYyI0  00JacTH
KU3ZHEICSITEITBHOCTH;

yMeTh HHTErPUPOBATH 3HAHUS U3 Pa3HBIX IPEeIMETHBIX 0bnacTeil;




BLIIBUIaTh HOBBIE HJIEH, MPENiaraTb OpPUTHHANILHBIE MOJXO/bl W PELICHUS, CTABUTh
poOIeMBl B 3a1a4t, JOMYCKAIOUINE allbTEPHATHBHbIE PEIICHHUS.

3) padora ¢ mudopmauueii:

OpPHEHTHPOBATHCS B PA3IMUHBIX HCTOUHMKAX HHpopManuu (Texcre yuedHOro nocodus,
HAYYHO-NIONYJISIPHON JIUTEPaType, OMOJOTHUECKUX CI0BapsIX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX
Oasax pannbeix, B MurepHere), ananusuposaTh MHOOPMALHKIO DPA3THYHBIX BUAOB U (HOpM
NPEJICTABJICHHUS, KDHTHYECKH OLIEHUBATL €€ JOCTOBEPHOCTEL H HEIIPOTHBOPEYHBOCTE;

(OpMyIMPOBATH 3alpPOChl W IPUMEHSTH pa3lIMUHbIE METOJABI MpPU TOHCKe W 0oTOOpe
buonornueckoi unpopmaruy, HeoOX0IUMOK A7 BHIMOJTHEHUS YUeOHBIX 3a/1a4;

npuodperarb OIBIT HCIOJNB30BAHHS HH(OPMAIIMOHHO-KOMMYHHKATHBHBIX TCXHOJIOTHH,
COBEPLICHCTBOBATD KYJIBTYPY aKTHBHOI'O HCIIOIb30BAHUS PA3JIMUHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIBHO  BLIOMpPATL ONTHMANBLHYIO (OpPMY IpeJicTaBlIeHUs OHOIOrHYecKOH
uHpOopManny (CXeMbl, rpaduKH, THarpaMMbl, TaOTHILI, PUCYHKH U JApYyroe);

UCIIOJIB30BATE HAy4YHBLIM S3BIK B Ka4yecTBE cpeicTBa npu pabore ¢ OMOJIOrvyecKoit
uHOpMALME: NPUMEHSTE XUMHUYECKHE, (U3MUYECKHe M MaTeMaTHUYeCKUe 3HAKH ¥ CHMBOJIBL,
topmynbl, abOpeBuaTypy, HOMEHKIATYPY, HCIONB30BaTE M MpeoOpa3oBBIBATL 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATTISITHOCTH;

BJIaJIeTh HABBIKAMM pAcIO3HABaHWS M 3alIMThl  HH(pOpPMaUHH, HHPOPMALMOHHOM
0e30nacHOCTH JIMUHOCTH.

Osiagenne yHHBePCAILHBIMH KOMMYHHKATHBHBIMH /1eliCTBHAMH:

1) obmenue:

OCYIIECTRISITh KOMMYHHKAIIMK BO BCeX cpepax KHU3HH, aKTHBHO YYacTBOBAThH B JAHAJIOTE
WM JIMCKYCCHH 110 CYLIECTBY 0OCY)KIacMOil TeMbl (YMEHHE 3alaBaTh BOIIPOCHI, BLICKA3bIBATH
CYXKJIEHUSI OTHOCHUTEIIbHO BBIMOJTHEHHS MpeaiaraeMol 3aaadu, YYHUTHIBATH HWHTEPECHl U
COIJIACOBAHHOCTh MMO3UUUI APYrUX YUACTHUKOR JHAJIOTA WK JIMCKYCCHHN);

pacno3HaBaTh HeBepOaabHBIE CcpeJCTBa OOIIEHHMS, MMOHMMATh 3HAUYEHHE COIMALHBIX
3HAKOB, MPEANOChIIOK BOBHHKHOBBHHH'KOH(l)JTI/IKTHI;IX CHTyaHHﬁ, YMETh CMAI'1aTh KOH(I)J'IHKTbI 148
BECTH IIEPErOBOPBLI;

BJ1aJIE€Th pa3JIMYHbIMHA criocobamu 06memm H BBaHMO,[[CI‘:ICTBI/IH, [NOHUMATh HaMEpEHHUs
APYTHX JIOAEH, MPOSIBIATE YBaXKHTENBHOE OTHOUIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(hopMyIHPOBATL CBOH BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK) TOYKY 3DEHHS C HCIOJIB30BAHMEM S3BLIKOBBIX
CPEJCTB.

2) coBMeCTHAs ACHTEIbHOCTD:

NOHUMATh M MCIOJBL30BaTh NPEUMYIIECTBA KOMAHIHON W MHAUBUAYAILHOH paboThl IpH
peteHur Ornosioruyeckoi mpodiaemsl, 000CHOBLIBATL HEOOXOJAUMOCTL IPUMEHEHHS TPYIIIIOBBIX
(hopM B3aMMOJIEHCTBUA [IPU PELICHUH y4eOHOH 3a1auu;

BLIOMpATh TEMATHKY M METO/bl COBMECTHBIX NCHCTBMH ¢ yd4&TOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KI0ro 4jicHa KOJUIEKTHBA,

NpUHHMATh [CJIH COBMECTHOH JACATCIBHOCTH, OPraHU30BBIBATE H KOOPAHHHPOBATH
JEHCTBUS N0 €€ JOCTHIKEHHIO: COCTAB/IATD IUIaH ACHCTBUMH, pacIIpele/aTh POIH ¢ Y4ETOM MHEHHH
YUYACTHUKOB, 00CYKIATh Pe3yNbTaThl COBMECTHOM paloThI;

OlLIEHMBAThL KAYEeCTBO CBOErO BKJAJa M KaKIOI0 YUAaCTHMKA KOMaHibl B 00LUMH pe3ynbTaT
110 pa3paboTaHHBIM KPUTEPHSIM;

npeiyiarath HOBBIC TPOEKTHI, OLEHHBATH MJIEM € TMO3MIMH HOBHU3HBI, OPHTHHAJIBHOCTH,
[IPAKTHYECKOH 3HAUYHMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETHYECKOE TOBEACHHE B pPasIMUHBIX CHTYaLMsX,
MPOSIBIISITE TBOPYECTBO M BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM.

Ogriazenye yHHBEPCAJbLHBIMH PEryJIiTHBHBIMH JA€HCTBHSIMH:

1) camoopranusamnms:




MCIIOB30BaTh OMONOrMYECKHE 3HAHMS JUISL BLISIBIEHMS NpoOIeM M WX pElIeHHs B
’KM3HEHHBIX M YUE€OHBIX CHUTyalUsIX;

BBIOMPATh HAa OCHOBE OMOJIOTMUYECKHMX 3HAHHMU 1@JIEBbIE H CMBICJIOBBIE YCTAHOBKHM B CBOMX
JAEHCTBUSIX M MOCTYIKAX 10 OTHOLIEHHIO K JKMUBOH IPUPOJE, CBOEMY 370POBBIO U 3/I0POBBIO
OKPYIKAIOTIHX;

CaMOCTOATENILHO OCYIECTBIIATL TT03HABATENBHYIO JIESTEIIBHOCTh, BbIAB/SATH [POOJIEMBI,
CTaBUTh W (QopMyIHpoBaTh cOOCTBEHHbIE 3a1a4u B 00pa3oBATENBLHOW JCATEIBHOCTH H
JKH3HEHHBIX CHTYaLIHAX;

CaMOCTOSTENIBHO COCTABIATE IUIAH PElleHHs IPoOJIeMbl ¢ YYETOM UMEKOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3ZMOIKHOCTEH U [IPEIIIOUTCHHIA;

J1aBaTh OLUEHKY HOBBIM CHUTYALIUAM;

pacUIMpsATL paMKH yUIeOHOro mpeaMeTa Ha OCHOBE JTHUHBIX [TPEIIIOUTCHHUI;

JAeNaTh OCO3HAHHLIH BBIOOD, apryMEHTHPOBATEL €ro, OpaTh OTBETCTBEHHOCTD 32 pelleHue;

OLICHUBATE [IPUOOPETEHHBIH OITBIT;

crocoBeTBOBATE (DOPMHUPOBAHUIO U IIPOSIBICHHUIO HIMPOKOH IPYIHIIHK B Pa3HbIX 00JacTsIX
3HAHUH, IOCTOSIHHO NOBBIINATEL CBOM 00pa3zoBarel/ibHbIH U KyJIBTYPHBIH YPOBEHb.

2) cAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHTYaLHsM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHHBATH
COOTBETCTBHE PE3YJILTATOB LEIISM,

BJIaJIETh HaBBIKAMU IIO3HABATENLHON PE(PIEKCHN KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUH
¥ MBICJIMTEJILHBIX IIPOLIECCOB, HX Pe3y/IbTaTOB M OCHOBAHUH, UCIOIL30BATh TPUEMEI pedIiekcHu
JUTSL OLIGHKH CUTYallMH, BIOOpa BEPHOTO PEILICHHS;

YMETh OLIEHUBATh PHUCKU U CBOCBPEMEHHO IIPUHUMATh PELISHHS 10 UX CHHIKEHHIO;

MPHHUMATh MOTHBEI M aPIYMEHTBI JIPYTHX IIPU aHAJIHU3€E PE3YNIbTATOB AEATEIbHOCTH;

3) npuHsaTHe ceds U APYTHX:

NPUHUMATE ce0sl, TOHUMasi CBOM HEJOCTATKU U JOCTOUHCTBRA;

IPUHUMATE MOTHBBLI M apryMEHTBI JAPYTHX [IPH aHalIu3e Pe3yJibTaToB A TEILHOCTH,

MPU3HABATH CROE MPABO M [PABO JIPYI'MX Ha OLIMOKM;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHUP € MO3UIUH APYTOrO YeJIOBEKa.

NMPEAMETHBIE PE3YJIBTATbLI

[IpeameTHble pe3ynbTaThl ocBoeHHMs nporpammbel COO no Guonorun Ha 0a30BOM YPOBHE
BKJTIOUAIOT crienugpuyeckue A yueOHoro npeamera «buosorusy HaydHble 3HAHHS, YMEHUS H
crocoObl  JCHCTBHH IO OCBOEHHIO, HHTEPHpPETALMM M MNPeodpazOBaHUIO0 3HAHWUW, BHIBI
JISSITEJIBHOCTH [0 IMOJIYYEHUIO HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHHH B pa3iMMYHBIX YYEOHBIX
CUTYAIUsX, & TAK)KE B PeaTbHBIX IKM3HEHHBIX CUTYallHsIX, CBA3aHHBIX ¢ Ouonorueil. B nporpamme
IPEIMETHBIC PE3YJILTATHI IPECTABJICHBI 110 IojiaM 00y4eHHS.

[IpenmeTHBIE pe3ynibTaThl OCBOEHUS YueOHoro npeamera «buonorusa» ¢ 10 knacce nomKHel
OTpaXaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MecTe W poJiM OMOJOTHH B CHCTEME HAYYHOIO 3HAHMsI
CCTECTBCHHBIX HAYK, B (DOPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHHBI MMpPa M
HAYYHOTO MHPOBO33PEHHS, O BIJIQJIe POCCHHCKHX M 3apyOeiKHbIX YUEHBIX-OHOJIOTOB B PA3BHTHE
ouonoruy, (PyHKIHOHAIBHON IPAMOTHOCTH YeJIOBEKA JIJIsI PELIEHU S JKH3HEHHBIX 3a/1a4;

VMCHHE PACKpPBIBATL CONEpKaHue OMOJIOTHUECKHX TEPMHUHOB M IIOHSTHH: JKH3Hb, KJIETKA,
opranuzM, MeTadomi3M (0OMEH BELECTB U [IPEBPALIEHHE JHEPIHH ), TOMEOCTA3 (CaMOPETyJIsIHs),
YPOBHEBasl  OpraHp3alusl  SKUBBIX  CHCTEM,  CaMOBOCHPOM3BENEHHE  (PENMpOmMyKIus),
HacJIe/ICTREHHOCTh, M3MEHUHBOCTE, POCT U PA3BUTHE;

yMeHMe u3jaraTh OWOJIOTHYecKHe TEOpHH (KJIETOUHas, XPOMOCOMHAas, MyTalUOHHAs,
HCHTpaTbHAS JOIMa MOJEKYJApHOH Ouosioruu), 3axousl (I. Mennena, 1. Moprana, H. W.




BasuiioBa) 1 yueHus (0 HEHTPaX MHOT000pasnst ¥ MPOUCKOIKIACHUS KyIbTYPHBIX pactenuit H. U.
Baguiosa), onpesiesisith FPaHuIlbl MX TPUMEHUMOCTH K JKHBBIM CHCTEMAM;

YMEHHME BIIaJ€Th METOJaMH Hay4yHOro [103HaHWs B OMOJIOTHMH: HAOMIOJACHUE W OMHCAHUE
JKMBBIX CHCTEM, IIPOLECCOB M SABJICHWH, OpraHu3alus W TPOBeJeHHE OHOJIOTHYECKOro
OKCTIIEPUMEHTA, BBLIABMIKCHHE THIIOTE3bl, BLISBICHHE 3aBUCHMOCTH MEKIY HCCIEAYyeMbIMU
BEJIMUMHAMH, OOBSICHEHHE TONYYCHHBIX PE3YNHTATOB, MCIIOJIL30BAHHBIX HAYUYHBIX TIOHSTHH,
TEOpPHil ¥ 3aKOHOB, YMEHHE JENIaTh BbIBO/Ibl HA OCHOBAHWH MMOIYYEHHBIX PE3YJIBTATOB;

yMEHHMEe BBIJIENATH CYHUIECTBEHHBIE MPHU3HAKH BHPYCOB, KJIETOK MPOKAPHOT W JYKApPHOT,
OJJHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPraHu3MOB, OCOOEHHOCTH MPOILECCOB: 0OMEHA BEIIECTB U
[MpeBpallcHUs] JHEPTHH B KIETKe, (POTOCHHTE3a, IIACTHYECKOr0 M JHEPreTHUecKoro odmena,
XEMOCHUHTE3d, MUTO3a, Mei03d, OII0JOTBOPEHUsL, PA3MHOKCHUS, UHIAMBHIYAIbHOIO PA3BUTHS
OpraHusmMa (OHTOIreHe3);

YMEHHE IMPUMEHSTH MOJydeHHbIE 3HAHUS It OOBACHEHUST OMONIOIHYECKUX MPOIIECCOR M
SBJICHUH, IUIS IPUHATHS IPAKTUUYECKUX PENICHHH B TOBCETHEBHOMN KU3HH C 11EJIBI0 00ecreueH s
0e30macHOCTH CBOETO 3I0POBbS M 310POBbSl OKPY:KAIOLIMX JIIOJEH, COOMIONEHHS HOPM
rpaMOTHOTO TIOBEJCHHUS B OKpyXKarolledl NpupoaHOH cpene, MOHMMaHHE HEOOXOIMMOCTH
MCITOJIL30BAHUS JIOCTHIKEHUH COBpeMeHHOH OHONOTHH M OMOTEXHONMOTHH Ul paluoHaILHOrO
IPUPOIOTIONB30BAHUS;

YMEHHE pelarh 3JIEMEHTapHbIE TIeHETHUYECKHE 3aJadd Ha MOHO- W JUTruOpHaHOe
CKpCIINBAHNE, CHETNICHHOE HACIEA0BAHUE, COCTABIISATH CXEMbl MOHOIMOPUIHOTO CKPELIMBAHHUS
IUIs TIPe/ICKAa3aHmst Hac/aeI0BaHMsl IPU3HAKOB Y OPraHu3MOB;

YMEHHE BBIIOJHATH JAaDOpaTOpHbIE M NpakTHueckHe padoThl, cOOJII0ATh MpaBUiIa MPH
pabote ¢ yuebHbIM M J1TabopaTOpHbIM 000PYI0BaHHEM;

YMEHHE KPHTHYCCKH OLIEHHBATH WM WHTEPIPETHUPOBATH HH(OPMAIMIO OGHOJIOrHYECKOTO
COJICPIKAHHS, BKIIOYAIOLIYIO IICEBIOHAYYHBIE 3HAHMs W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTsa
MaccoBoi HH(OPMAIHH, HAYTHO-TIONYJSIPHEIE MaTepHalIbl), STHYECKHE acleKThl COBPEMEHHBIX
HCCIe0Baldil B OHOIOTHH, MEIMIIHHE, OHOTEXHOJIOTHH;

yMEHHME CO3JaBaTh COOCTBEHHbIE I[IMCBMEHHBIE M YyCTHbIE coo0uieHus, 0000mas
OHONOTHYECKYIO HH(POPMAIMIO M3 HECKOJBKMX HCTOYHHKOB, TIpPaMOTHO HCIOJIb30BAThH
MOHSITHHHEIN anmapar OHOIOTHH.

[TpeMeTHBIE pe3yJIbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» 6 11 kiacce 10NAKHBI
OTpaxarh:

c(hOpPMHPOBAHHOCTL 3HAHWHM O MecTe M POJIM OMOJOrMH B CHCTEME Hay4dyHOIo 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYUHOWH KapTHHBI MHpa H
HAYYHOI0 MHPOBO33PEHHUS, 0 BKJIAJIE POCCHHCKUX M 3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonorud, GyHKIIMOHAIBHOM MPAaMOTHOCTH YeJIOBEKa /Ul pelleHUs HU3HEHHBIX 3a1a4;

YMEHHE PaCKPHIBATE COAEPKaHUE OUOIOTHUECKUX TEPMUHOB U [IOHATUI: BHJL, MOITYJISILIMA,
reHo()OHJ, OBOJIOIMS, JOBIKYUIME CHIbl  ((akrTopel) 3BONIOLMH, IPHCIIOCOOTIEHHOCTh
OpPraHu3MoB, BHJI000pa3oBaHMe, OKOJOTHUECKHE (AaKTOpbl, DJKOCHCTEMA, IIPOYLEHTHI,
KOHCYMEHTEI, PEAYLCHTHI, [IEMH MUTAHUS, YKOIOrHuecKas nupamua, Ouoreorenos, ouocdepa;

YMCHHE H3NaraTb OHOJIOTMUecKre Teopuu (dBosrouuoHHas Tteopus Y. JlapsuHa,
CUHTETHYECKas! TCOPUst IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/ibiiieBoro cxo/icTea K. M.
Bopa, uepesoBanus IJ1aBHBIX HampaBneHHH u myrteidl ssomonuu A. H. Ceseprioa, yuenus o
ouocgepe B. U. Bepraackoro), onpeaessTh IPaHHLIbl HX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yMEHME BJIQJIETh METOJAMH Hay4qHOro IMO3HAHMs B OWonoruu: HabnIOJeHHE M ONHUCAHUE
JKMBBIX CHCTEM. TIPOLIECCOB M SIBJICHHWH, OpraHu3aius H [poBeJeHHe OHOJOIMYECKOro
JKCIICPUMEHTA, BBLIIBHIKEHHE THIOTE3bl, BbISBICHWE 3aBUCHMMOCTH MeEXAY HCCIelyeMbIMU
BEJIMUNHAMH, OOBIACHEHHE IOJIYYEHHBIX Ppe3ylbTAaTOB, HCIOJIb30BAHHLIX HAYYHBIX TMOHSATHH,
TEOPHUiA U 3aKOHOB, YMEHHE JIe/IaTh BbIBO/Ibl HA OCHOBAHUH OJIyYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIACIATH CYIICCTBCHHBIE TPU3HAKH CTPOCHHUS OHOJOIHUECKUX OOBEKTOB: BH/IOB,
NOMYJSAIUH, TPOAYLEHTOB, KOHCYMEHTOB, PEIYIECHTOB, OHOICOLEHO30B M DKOCHCTEM,




OCODEHHOCTH  NIPOLECCOB:  HACIIEACTBEHHOH  M3MEHYMBOCTH, ECTECTBEHHOro  or1hopa,
BHM/1000pa30BaHusl, NPHCIOCOOICHHOCTH OPraHU3MOB, JICHCTBHSI HKOJIOTHYECKHX (aKTOPOB Ha
Opranu3Mel, TIEPEHOCA BEIIECTB 1 ITOTOKA IHEPrUH B 9KOCUCTEMAaX, aHTPOIIOIEHHBIX H3MEHEHHH B
IKOCHCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB H OMOrcOXMMHMUECKHX IIMKIIOB B
duochepe;

YMCHHE MIPUMEHSATE MOJYYUYEHHbIC 3HAHMS 1] OGL?ICHEHHH 6H0HOFH'LIGCKHX IIPOLIGCCOB H
SIBIICHUH, 17151 DPUHATHS MPAKTUUECKUX PEUICHUI B ITOBCEAHEBHOM HKU3HHM ¢ LEJBI0 00ecreueHus
0€30IaCHOCTH CBOEIO 3J0POBbS M 3JI0POBBSl  OKPYXKAIOUMX JIFOEH, COOJIOJEHHST HOPM
IPaMOTHOIO ITIOBEJACHHA B OKPYKAIOWICH NPHPOAHOH cpele, MOHUMAHHE HE0OXOIUMOCTH
HCIIOJIL30BAHHMS JOCTHIKEHHH COBPEMEHHOM Ouosoruu bisy e pPalMOHAILHOTO
[IPUPOJIOIOIL30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble OHOJIOTMUECKHE 3aJadd, COCTAaBISThL CXeMbI MepeHoca
BEIIECTB U PHEPTHUH B IKOCHCTEMAX (IICTIH ITHTAHHA);

YMEHHE BBINOJIHATE JabopaTopHble M MpakTHueckue padoThl, colioJarh NpaBuiia IIpu
pabote ¢ yueOHBIM ¥ 1abopaTOpHLIM 000PYI0BAHHUEM;

yMeHHe Kpl/ITI/I'-IG‘CI(I/I OlEHUBATL H HHTepHpeTHpOBﬂTB HH(l)OpMaLII’l}O GI’IOHOFH'-IECKOTO
COJIEPIKAHUS, BIJIIOYAIOLLYIO IICEB/IOHAYYHbIE 3HAHHUS M3 Pa3jM4HbIX HCTOUHHKOB (CpemcTBa
MaccoBOH HH(pOpPMAllMK, HaydHO-NIONMYJSIPHBIE MAaTepHalbl), paccMaTpUBaTh TJI00ANIbHBIC
SKOJIOTHYECKHE HpO6H€MBI COBPEMEHHOCTH, Q)OpMHpOBEITB 110 OTHOILIEHHUK) K HUM CO6CTBBHHyIO
[TO3HUILIHUHO,

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCLMEHHBIE W YCTHBIE COOOLIEHHMs, 0000mas
OuoMornueckyro  MHGOpPMAIMI0 M3  HECKOJBKHX HMCTOYHMKOB, TI'PAMOTHO HCIOJL30BATD
MOHSTHHHBIN anmapat OMONTOTHH.




TEMATHYECKOE ILTAHUPOBAHUE
10 KJIACC

8

HanmenoBanue pa3ieioB H TeM
NporpaMMbl

buomnorus kak Hayka
JKuBble CHCTEMBI M UX Opranu3aius
XHUMHYECKHH COCTAB U CTPOCHHE KIICTKH

%Ewﬂmb@&%mhvﬁooaﬁw KIJIICTKH

PazMHOKEHHE U UHIUBH/YAIbHOE PA3BUTHE
OpraHu3MOB

HacniecTBEeHHOCTh H M3MEHYHBOCTH
OpPIraHH3MOB B
Cenexnust opranu3zMoB. OCHOBBI

OMOTEXHOJIOIHH

PezeprHOE BpeMs

OBIHIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME

Koingecrso yacos

Bceero

19

14

18

68

KonTpoabHbie
paboThI

IIpakTHYeckue
padoThI

0.5

0.5

DIeKTPOHHBIE
(uudposbie)
o0pasoBaTeibHbI€e

pecypcesl

bubtauortexa [IOK
https://m.edsoo.ru/7f41¢292
bubmuorexa [TOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [TOK
https://m.edsoo.ru/7f41¢292
bubmmoreka [TOK
https://m.edsoo.ru/7f41¢292
bubmmorexka [JOK
https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292 |

butnuoreka IJOK

https://m.edsoo.ru/7f41¢292 |




11 KJIACC

Kosnuecrso yacos o DJIEKTPOHHBIE
HaumenoBaHue pa3/ie/ioB M TeM udposbie
Ne n/m pas Konrpouasnsie IlpakrHueckne (u H_.h )
IPOrpaMMBbI Bceero o0pasoBaTe/ibHbIE
padoThI padoThI
pecypebl
- mmmamoqum I[TOK
1 | DBOIOLIMOHHA @:omow:m 13 1 1.5 it i el TP G
BO3HUKHOBEHHE U Pa3BUTHE KHU3HHU HA butmmorteka [IOK
14 1 2.3 w P et _
3emue ) “ https://m.edsoo.ru/7f41cc74 |
_ - butmorteka [OK
3 Opranusmel ¥ OKpyKaromas cpeaa 17 1 4.5 bt i edsoo col Pl 6o 74
4 CoobuiecTBa 1 3KOJIOTHUECKUE CHCTEMEBI 20 1 0.5 m,w@:woamwﬂ HOK .
https://m.edsoo.ru/7f41cc74
bubmorexka [[OK
2 ;
. . FesepRuocnpi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O 66 4 9

- IIPOTPAMME




[IOYPOYHOE IIAHUPOBAHUE
10 KJIACC

Ne

Tema ypoka
n/n yp

1 buostorus B cucreme HayK

MeToabl [103HAHUS JKUBOH
npupojsl. [IpaxTiueckas padora Ne
2 1 «Mcnonp3zoBanue pasznuiHbIX
METOJ0B IIPH H3YUCHUHN
OHOIOTHYECKHX OOBEKTOBY

buronoruueckne cuCTEMBI,
MPOLIECCHI U HX M3yUCHHE.

LI

Knerounas Teopusi. MeTo1bl
4 MOJIEKYIISIPHOH KIETOYHOMH
OHONOTHH.

XuMHUYeCKHH cocTaB KJIeTKH. Boaa
H gﬂmmﬁma:wmgw COJIH .

6 Yraesoanl. JInmuae:

Jlunuae! 1 BX pob B
’KH3HEIEs TeIbHOCTH KICTKH

8 benku. Coctar 1 cTpoeHue OEIKOB

9 benku. ®yHkiuu 0SIKOB.

®epMeHTh — OHOIOrHYeCKHE

10 ~
karanusaropsl. JlaboparopHas

KosmuecTeo yacon

Beero

KonTpoannbie
padoThl

IlpakTH4yeckue
paboTsi

0.5

Jara
H3YYeHHS

03.09.2024

05.09.2024

10.09.2024

12.09.2024

- 17.09.2024

19.09.2024
24.09.2024
26.09.2024
01.10.2024

03.10.2024

JjIeKTPOHHBIE
uH(pposblie
obdpa3zoBaTe/IbHbIE

pecypebl

bubnuorexa LJOK
https://m.edsoo.ru/863e6122
https:/m.edsoo.ru/863e632a |

Bubnuoreka IJOK

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

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

Bubimorexa [JOK

https://m.edsoo.1u/863¢6564

: mamhxo,_,mzm EOH

https://m.edsoo.ru/863e674e

bubnuoteka IJOK

https://m.edsoo.ru/863e¢6870

bubaroreka [IOK

https://m.edsoo.ru/863e6b72

bubnuorexa [TOK
bubmuortexa [TOK

https://m.edsoo.ru/863e¢6b72




11

12

14

15

16

17

18

19

20

21

padota Ne 1 «M3yuenue
KaTaJIMTUYECKOH aKTHBHOCTH
thepMeHTOB (Ha NPHUMEPE aMHJIA3EI
WJTH KaTanasbl)»

Hyxknennosrie kucaoTel. AT®

AT® u npyrue opraHu4ecKue
CO€JIMHEHHUS KIJICTKH

HcTopus ¥ MeTOIBI H3YYEHHS
KJeTkH. Kierounas Tecopus

Kitetka Kak 1ejocTHas JKHBas
cucTeMa

Crpoenne kietku. Kinerounas
MeMOpana. fapo

[uronna3ma. Kilerounslii LeHTp.
Pubocombl

DHOonIa3MaTiYecKkasd CeTh.

Kommnexe I'onbmxu. JInzocoMsl.
Kiterounble BKIIOUEHHS.

MUTOXOHIPHH.

 IInactunbl.Opranou/ibl IBHIKEHHS.

CX0/ICTBO ¥ pa3jin4Ks B CTPOCHHUH
NPOKAPHOTHYECKUX H
YKapHOTHYECKHX KIIETOK

CrpoeHue 3yKapuOTHYECKOH
knetku. Jlaboparopnas padora Ne 2
«M3yueHne cTpoeHHst KJIETOK
pacTeHHH, JKUBOTHBIX, IPUOOB U
DakTepuii Mo MUKPOCKONIOM Ha
rOTOBBIX MHKpOIIpenapaTax i ux
OIHUCAHHEY

08.10.2024

10.10.2024

15.10.2024

17.10.2024 |

22.10.2024
24.10.2024

05.11.2024

07.11.2024

12.11.2024

14.11.2024

19.11.2024

butmuorteka LHOK
:zmm”_,‘.‘_,._‘E.mamoo.. ru/863e6d5c
bubmuoteka ITOK
https://m.edsoo.ru/863e6d5c

bubnuoreka [{OK
https://m.edsoo.ru/863e6e88

bubmiotexa LIOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo0.ru/863e716¢




27

23

24

23

26

28

29

KonrponbHas pabora o reme
"XHUMHUYECKHH COCTaB U CTPOEHHE
KIICTKH"

(Q0OMeH BelecTB WK METadOIM3M

Hexiterounbie hOpMBI KHU3HH —
BHPYCBI

Hekierounble hopMBbl KHU3HH.

 Bupycsr u 6axkrepuodarn.

OOMeH BELIECTB ¥ 3HEPTHH B
KIeTKE

DHepreTuyeckuii ooMen
[IuTanue KneTKHU

doTocuaTe3. XeMOCHHTES

I'emeTnueckuii Kox.
Tpanckpunnus. Cunrtes OEIKOB B
KJIETKE.

Tpancnsiuust — duocuHTe3 Oenka

PeryJisiigust TPaHCKPHITIHH |
TPAHCJISIIIMK B KJIETKE U B
OprasusMe.

Buocunres Oenka. Peakiys
MaTPHYHOIO CHHTE3a
JKu3HeHHBIH HUKT KICTKH.
Jlenenne kieTku. MuTOo3.
JlaboparopHas pabora Ne 3

«Habmronenne MuTO3a B KIIETKax

21.11.2024

26.11.2024

28.11.2024

03.12.2024
05.12.2024
10.12.2024

12.12.2024

17.12.2024
19.12.2024

24.12.2024

26.12.2024

14.01.2025

16.01.2025

butuoreka [IOK

_:.S.m ://m.edsoo.ru/863¢7 66¢

bu6anorexa LIOK

https://m.edsoo.ru/863e7540

Bu6morexa LOK

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

mmmamowmmm LIOK

:ﬂcm_\::.nﬁ_moo._.__,\,mmumqoom

mxmaxownzmﬁow

mm@a:oqo_& LIOK

https://m.edsoo.ru/863e796¢

bubmuotexa LHOK

https://m.edsoo.ru/8§63e7dc4




40

41

42

44

KOHYHKA KOpPEIIKa JTyKa Ha
TOTOBBIX MHKPOIIPEaparaxy»

Meiioz

KonTtponsnas pabota 1o teme
"KuzHenesI TeNbHOCTE KICTKH"

eOﬁgvH PasMHOXEHHA OPTaHHU3MOB

ObpaszoBaHie ¥ pa3BHUTHE MIOJOBBIX
kneTok. OII010TROPEHHE.
Jlabopatopuas padota No 4
«M3yuenue cTpoeHHUs MONTOBLIX
KJIETOK Ha rOTOBBIX
MHUKPOIIpenaparax»

WunusKayanbHOE pa3BUTHE
OpPraHu3MoB. IMOPHOHANBHEIH
MepHOT -
WunauBuayanpHoe pa3BUTHE
opranu3MoB. [TocTsMOpHOHATBHELI
Hepuoa.

['eneTnka — Hayka o
HACIeACTBEHHOCTH U
U3MEHYMBOCTH

3aKOHOMEPHOCTH HACJIEIOBAHUS
pu3HaKoB. MoHOTUOpHIHOE
CKpeLIHBAHHE

MHOKeCTBEHHBIE ANIJIEIH.
Anajsupyrolee CKpelHBaHue.
JlurubpunHoe ckpeluBaHue.
3aKOH HE3aBHCHMOTO
Haclle/J0OBaHHsI IPU3HAKOB

in

21.01.2025

23.01.2025

28.01.2025

30.01.2025

04.02.2025
06.02.2025
11.02.2025

13.02.2025

18.02.2025

20.02.2025

bubauoreka IOK

https://m.edsoo.ru/863e7f4a

bubmorexa [[OK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 e

Bu6nuorexka LJOK

https://m.edsoo.ru/863e81b6

bubmuotexa [JOK
https://m.edsoo.ru/863e8436

bubaunotexa [JOK

https://m.edsoo.ru/863e8612

bubmunoreka LJOK

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

bubomuotexa [TOK

https://m.edsoo.ru/863e89%a4
[ )




45

46

47

48

49

50

gl

54

XpoMocoMHast TEOPHST
HaCJIEICTBEHHOCTH
BzaumozeiicTBre HeannenbHbIX
I'€HOB. ‘
LlnTonnazmaruyeckas
Emnﬁmhn.ﬂmmm_moo.ﬂv

I'esmeTuka nona. HacienoBanue
[IPU3HAKOB, CLEIVIEHHBIX C IT0JI0M

CrennaeHHoe HaclIe10BaHue
npu3HakoB. Jlaboparopuas pabora
No 5 «M3yuenue pe3yiibTaron
MOHOTHOPUIHOTO W AUTHOPUIHOTO
CKpelnuBanus y 1po30Quinl na
rOTOBBIX MHKpOMpenapaTax»
M3mMenunBocTh. HeHacnencreeHHast
H3MEeHUYHBOCTE. JlabopaTopHas
pabota Ne 6. VMzyyenue
MO/TH(UKAIIHOHHON U3MEHYMBOCTH,
MOCTPOEHHE BapHallHOHHOTO psijia
1 BAPUALlMOHHON KPHUBOW»
HacneicrBenHas H3MeHUYMBOCTD.
JlaGoparopnas padota Ne 7.
«AHamM3 MyTanui y 1po3oduibl Ha
TOTOBBIX MHKPOIIpEnapaTax»

Buapl MyTauui

[TpuunHbl MyTaUH

Kontponsuas padora 1o reme
«HacneacTBeHHOCTE U
M3MEHUYHBOCTb OPTaHU3MOB)

0.5

0.5

25.02.2025 |

27.02.2025 |

04.03.2025

06.03.2025

11.03.2025

13.03.2025

18.03.2025

20.03.2025

01.04.2025

03.04.2025

bubnuorexa [JOK
https://m.edsoo.ru/863e8c60

bu6smorexa [TOK
https://m.edso0.ru/863e8c60

bubnuorexa [HOK

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

bubauoreka [IOK

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




57

58

59

60

61

62

64

65

66

67

I"enerHka yenoBeKa

MeTo/b1 HCCIICAOBAHMS TEHETHKH
YEJIOBEKA

['eHeTHKa M 3/I0pPOBBE

[1poGaeMpbl reHeTHYeCKOH
0€e3011aCHOCTH

Cenexiss Kak HayKa | IIpolece
MeTo/ibl CEEKIIMN PACTEHUH

MeTomp! ceNneKIUH JKUBOTHBIX

MeToap ¥ JOCTHIKEHUS CelIeKITHH
pPacTEeHHH U JKUBOTHBIX

Cenek1iisi MUKpPOOPraHM3MOB

BuHOTEeXHOIOTHS KaK OTpacib
IIPOU3RBO/ICTBA

CoBpeMeHHOE COCTOSIHHE U
MepCHeKTUBEI OMOTEXHOIOIHH

I"'omosas koHTpoOJIBHAS padoTa

Pezepr

| OBUIEE KOJIMYECTBO YACOB 110
- [IPOTPAMME

68

08.04.2025

10.04.2025

15.04.2025

17.04.2025

$22.04.2025

24.04.2025

29.04.2025

| mmmaxoamzm EOW
06.05.2025

13.05.2025

15.05.2025

20.05.2025
22.05.2025

27.05.2025

butmuortexa 1HOK
https://m.edsoo.ru/863¢8d78

bubmaunotexa LIOK

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

_pmbmé_d.ogmoo._.:mmou e9214

m:.@:xoemxm LHOK




11 KJIACC

No
n/n

10

Tema ypoka

DBOMONMS U METO/IbI €€ H3YUYeHHSs

WcTopust pa3BUTHS NpeACTABICHUN
00 DBOIIOIHH

MuKpO3BOIIOLHS

:O_,-u\ﬁmﬂ&m— Kak dJieMCcHTapHas
€JMHHULIA BHJa H DBOJIIOLHHA.

Bun, ero xputepun.Jlaboparopuas
pabota Ne 1 "CpaBHeHue BUIOB 110
MOP(OIOTHYECKOMY KPUTCPHIO"

CtpykTypa BHA.

BunoobpazoBaHue Kak pe3yiabpTar
MHKPOIBOTOIHH.

JIBuKylue CHilbl (3IeMEHTapHbIE
(haKTOpPBI) IBOJIKOLHH

EctectRenHbli 0TOOp M €ro ¢hopmel

Pe3ynprarhl 9BOIIOLHH:
MPHCIOCOOICHHOCTE OPTaHU3MOB H
BH1000pasosanue. Jlabopatopnas
padora Ne 2 «Onucanue
IpPUCIOCOOIEHHOCTH OpraHu3ma 1
¢& OTHOCHUTEIIBHOIO XapaKTepay

Bceero

KosmmuecrBo yacos

KonrponbHbie
padoThI

IIpakTHyeckue
padoThl

0.5

Jarta

H3YYE€HHH

05.09.2024

10.09.2024

12.09.2024

17.09.2024

19.09.2024

24.09.2024

26.09.2024

01.10.2024

03.10.2024

08.10.2024

DJIeKTPOHHbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypesl

bubnuoteka LHOK
https://m.edsoo.ru/863ea20e
bubnuoteka [HOK
https://m.edsoo.ru/863e9570
bubnunotexa LHOK
https://m.edsoo.ru/863e9cle

butnunoreka [JOK

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

butmmorteka [{OK

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

budtnuoteka LIOK

https://m.edsoo.ru/863e9%d0

bubnuorexa [HOK

https://m.edsoo.ru/863e9fde
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Hanpapnenus u myTtu
MaKpO3IBOJIIOLHH

HeobparuMocTh 3BOTIONIH.
Obobwmenue no Teme "DBomonus”

Konrtpoapnas paboTta no pasaeny
"DpomonnonHas 6uonorus”

Wcrtopusi )xu3HK Ha 3emiie U
METO/1bl €€ U3YUEHUS

I'unoTe3sl MPOUCXOKACHUS JKU3HH
Ha 3emMie

Pa3puTHE KM3HU Ha 3eMIIe O spam
H nepuogam
OCHOBHBIE ITAIBI SBOIOIHH

PACcTHUTEIbHOIO U SKUBOTHOTO MHpa.

[IpaxTrueckas padora Ne 1
«M3yyeHne HCKOMaeMbIX OCTATKOR
pacTeHui U JKMBOTHBIX B
KOJUICKILIMAX» .
CoBpemeHHas cucrema
OpPraHHyYeCKoro Mupa
DRBOJIONMS YeIOBEKa
(anTpOmOreHes)

JBHkyuHe cuibl (hakTops)
aHTpoIToreHesa B
OcCHOBHBIE CTa/IHH 3BOJIOIHH
Yyei0BeKa

YenmoBeuecKue pacel U MPUPOIHBIE
azianTaliH YeloBeKa

ITaneoreHernka 1 najeoreHOMHKA
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28.11.2024

bubmorteka [TOK

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

Bubmorexa 1TOK

https://m.edsoo.ru/863ea5ab

bubtmorexa [TOK
https://m.edsoo.ru/863eatbbe

bubtnuorexa [TOK
https://m.edsoo.ru/8§63ea8bc

butnuorexa [IOK
https://m.edsoo.ru/863ea48¢
bubnuorexa ITOK
https://m.edsoo.ru/863eac2c

bubnuoreka 1TOK

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

mxmaxowmzm EO..HA

https://m.edsoo.ru/863eaea2
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29
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IIpaxTudeckas pabora Ne 2
"M3yueHue 3KOJOTH4eCKHX
anmanTaidi gyeiaosexa'
Jlaboparopnast pabota Ne 3
"M3zyuenue ocobeHHOCTEH
CTPOEHMS CKENeTa Ye/I0BeKa,
CBSI3aHHBIX C IPAMOXOMKICHHEM"
O600meHue o reme
«BO3HUKHOBEHHE M pa3BUTHE
KHM3HH Ha 3eMIIe»

KonrponsHas pabota mo pasmeny
"BO3HHKHOBEHHE W pa3BUTHE
JKU3HU Ha 3emie”

DKOJIOTHS KaK HayKa

Cpeapl 0OMTaHUS U IKOJOTHUECKHE
dbakTope!

Abuornueckue (paktopsl. Crert,
TeMIlepaTypa, BJaKHOCTb.
Jlaboparopnas padota Ne 4
"Mopdonorudeckue 0coOOCHHOCTH
pacTeHHi U3 pasHbIX MECT
obutanus"

JlaBoparopnas padora Ne 5
"BnusiHue cBeTa Ha pocT U
Pa3BHUTHE YEPEHKOR KoJleyca"

BHOTOTHYECKHE PHTMBIL.
JKusnenHble GOPMBI OPraHU3MOB

buortnyeckue Gpakropsl
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bubnuorexa LIOK

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

bubmoreka LIOK

https://m.edsoo.ru/863eb10e

bubnanorexa 1HOK
https://m.edsoo.ru/863eb348
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DKOJIOTHYECKHE XaPAKTEPHCTUKH
nonyasiuuu. [Ipaktuyeckas pabora
Ne 2 «lloacy€T MI0THOCTH
MOMYJIALMH pasHbIX BUIOB
pacTeHH»

OcHOBHEIC TIOKA3aTENH MO YJIAIHHA!

YUCIIEHHOCTD, TUIOTHOCTD,
BO3pacTHas | N0JIoBas CTPYKTypa

(OCHOBHEIE TIOKA3aTEIH MOMYJIAIIHHA

POKIAEMOCTE, IPUPOCT, TEMII
pocTa, cMEepTHOCTh, MUTPALIMH.
DKooruueckas CTpykrypa
nonyJsiuu. JIMHaMHKa NONyJISIHH
Y ee peryJisinusl.

[IpakTuueckas padora Ne 3.
"[NoxcyeT MIOTHOCTH NOMYJISIIHI

LAl

PasHBIX BUJOB paCTCHUH

Dxonoryyeckas Huina suaa. Buj
KaK CHCTEMa INOIYJISLHH.
JlaboparopHas padota Ne 6
"IlpucniocobiieHus ceMsH K
pacceeHH".

3aKOHOMEpPHOCTH [TOBEICHHS U
MHTpaliMi XKHBOTHBIX
Konrponbuag padota no pasgeny
"Oprasn3mMel U OKpYy KaroIas
cpena"

Coo0O1ecTBa Opraiu3mMoB —
OHOIIEHO3 ‘
DKOJIOTHYECKHE CUCTEMBI
(PKOCHCTEMEI)
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bubauorexa LHHOK

bubaunorexa LHOK
https://m.edsoo.ru/863eb46a
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56
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KpyroBopoT BemecTB U NOTOK
SHEPTHH B JKOCHUCTEME

OCHOBHBIE TOKA3ATENH
OKOCHCTEMBI. JKOJIOTHYECKHE
nupaMuabl. CRBOHCTRA 3KOCHCTEM.
Cyxkueccus

[IpupoaHbIe IKOCHCTEMBI.
DKOCHCTEMBI O3€p U peK.
DKOCHCTEMBI MOpPEH U OKEaHOB.

[Iprpo iHBIE 9KOCHCTEMBI.

DKOCHCTEMBI TYHJP, JIECOB, CTEIe,

NYCTHIHD
AHTPOIOTCHHBIC YKOCHCTEMBI

YpboskocucreMsl. [IpakTnueckas
pabora "M3yueHnue U onucaHue
ypboakocHcTeMbl"

MexaHHU3MEBI BO3JEHCTBHA
3arps3HeHHUH pa3sHbIX THIIOB Ha
cybopraHu3MEHHOM,
OpPraHU3MEHHOM, ITOIYISIHOHHOM
H DKOCHCTEMHOM YPOBHSX

buociepa — rinodanbHast
IKOCHUCTEMA 3eMIIH
3aKOHOMEPHOCTH CYIIECTBOBAHUSA
orochepsl

KpyroBopoTs! BeIecTB U
OHOreOXHMMHUICCKUE [IUKIIBI
30HaNBHOCTHL OHOChEPHI.
OcHOBHBIE OHOMBI CYIIIH.
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bubtnunoreka [TOK
https://m.edsoo.ru/863eb5fa

butnuorexa [TOK

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

butnuorexa LHOK

https://m.edsoo.r/863ebd 16
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YceroitunpocTs OHOChEpDL.
OcHOBHBIE KOJIOTHYECKHE
KPHU3UCHI U UX TIPHYHHBL

YenoseuecTBO B OHochepe 3eMitu

AHTpPONIOTEHHOE BO3JICHCTBHE Ha
pPacTUTENbHBIH H >KUBOTHELIH MHP

CocyinecTBOBaHUE IIPUPOILI U
yenopeuecTBa. OCHOBHBIE
HPHHIATE] YCTOHYHBOIO

Oxpana npupoasl. Paionansnoe
MPHPOOIIOIL30BAHHE H
coxpaHeHHe DUOJIOIHYECKOTO
pazHooOpa3us Ha 3emie

Q6o0menue teMsl «Coo0lecTsa 1
IKOIOIHYECKHE CHCTEMED)

KonTtpospHas padoTta no teme
"Coo0I111eCTBA H PKOJIOTHYECKHE
cucreMpr"

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME
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bubmanorexa ITOK
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