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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OWUOJOTHH TEOPETUUYECKYH) OCHOBY ISt
omnpeNieNieHUsl MOJXO0J0B K (POPMHUPOBAHUIO COAEpKaHUS y4yeOHOro mpeaMera
«buomorus» cocraBunu: KoHuentyaiabHele mnosioxkenus OIOC COO o
B3aMMOOOYCIIOBICHHOCTA II€JIeH, COJEpKaHWs, pe3yJlbTaToB OOydYeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBITY CKHUKOB, TIOJIOKEHUSI 00 OOIIMX LIETAX U
NPUHIMIAX, XapaKTEePHU3YyIOUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEIHEro
obOmero oOpazoBanus B Poccuiickoii ®emepannu, a TakXKe TMOJOKEHHUSI O
cnernuduke 61oJIoTuY, €€ 3HAUYCHUU B TIO3HAHUM KUBOW TIPUPOJIBI U 00ECIIeUeHUN
CYIIIECTBOBaHUS 4YelioBeuecKkoro oOmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM,
oTmpeieTIeHbl OCHOBHBIE ()YHKIIMH MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosioruu [OaéT MpeACTaBICHHE O LeNsiax, 00 oomiei
CTparerun OOY4YeHHUS, BOCIHUTAHUA U Pa3BUTUS OOyYAIOIIMXCS CPEACTBAMHU
yuyebHoro mpeamera «buonorus», omnpeaenseT 00s3aTeNbHOE MPEAMETHOE
COollepXKaHUE, €ro CTPYKTypy, pachpelelieHue [0 pas3fenam ©  Temaw,
PEKOMEHIyEeMYI0 TOCIeA0BATEILHOCTh U3YUeHUs y4eOHOro Marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 0Opa3oBaTEIbHOTO
mpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarouxcsl.

B nporpamMe 1o OHMONOTMM TakKe YYHUTBHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaMm
oOyueHuss B (POpMUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-IO3HABATEIBHOU
JEeSTEIbHOCTU/YUEOHBIX ACUCTBUM 00y4YaromMXcsi MO OCBOCHHUIO COAEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHuUs.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbI YPOBEHB) peaain30BaH
OPUHIMI TPEEMCTBEHHOCTH B W3Y4YEHUM OWOJIOTHH, Onarojaps 4YeMmy B HEl
MPOCMAaTPUBAETCS HAMPABICHHOCTh Ha PpPa3BUTHE 3HAHUN, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHO CTHBIX
OPHMEHTAIIMH JIMYHOCTH, YKOJOTUUECKOTO MBIIIJICHHUS, MTPEJCTABICHUI O 3JI0POBOM
oOpa3ze XKU3HM M OEpPEeKHBIM OTHOILICHHEM K OKpYXKalolled MNpUPOTHON cpeje.
[TosToMy Hapsay ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHUM, a Tak)Ke 3HAHHM O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PAHTa M CYLIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAENEHO BHUMAHHE WCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HU JJIA PEIICHUS MPUKIAJHBIX 337a4, B
TOM 4YHCle: NpOo(UIAKTUKH HACIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
TCHETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS HKOJIOTHYECKHU
1[eJeco00pa3Horo TOBEJAEHUS B OKpYyXKalolled MPUPOJAHOM cpene, aHaau3a
BIUSHUSI XO3SICTBEHHOUM JESITEIHHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX H
MCKYCCTBEHHBIX DKOCHUCTEM. Y CUJIEHHE BHUMAHUS K NIPUKJIAIHON HAMPaBICHHOCTH
y4eOHOro mnpeamera «bHOJIOTHS» MPOJUKTOBAHO HEOOXOIWMOCTBIO 00eCTIeUeHUS



YCJIOBUY JIJISI pElIeHUs] OJJHOM U3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OMOJIOTHYECKOTO
oOpazoBaHusi, KoTopas mpenanojaraeT (GopMupoBaHHE y  OOYYAIOIIMXCS
CIIOCOOHOCTU aIaNTUPOBAThCA K U3MEHEHHUSM JIMHAMUYHO Pa3BUBAIOIIErOCs
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero oOmero o0pa3oBaHMs 3aHUMAET BaXXHOE
Mecto. OHa obOecrneunBaeT (QOpMHPOBAHUE Yy OOYHAIONIMXCS MPEACTABICHHUN O
HAy4YHOW KapTWHE MUpa, paclupser U 0000IaeT 3HaHUS O KUBOUM mpupoje, eé
OTJIMYUTETBLHBIX TPU3HAKAX — YPOBHEBOW OpraHU3aIllMd U DBOJIIOIUHU, CO3MAET
YCIOBUSL  JJiA: TIO3HAHWUSI  3aKOHOB  JKUBOM  MpUPOABL, (POPMHUPOBAHUS
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO W 0Oe30macHoro oodpasa
YKU3HH, SKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIICHUS K KHBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOTUSI UMEET TaKXKe JJI PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  oOmiero  oOpa3oBaHUs,  COIMATIM3AIUU
oOyuaromuxcs. M3yuenue O6uosiorun obecrieynBaeT yciaoBus Al (POPMUPOBAHUS
WHTEIJIEKTYaIbHBIX, KOMMYHHKAIMOHHBIX W  HH(POPMAIMOHHBIX  HABBIKOB,
ACTETHYECKOW KYJIbTYpbI, CIIOCOOCTBYET WHTETPAlMH OHOJIOTHYECKHX 3HAHWH C
MPEICTaBICHUSAMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3zBaHHbIC TOJIOKEHUS O TpeAHA3HAYCHUU YYEOHOro mpenMera
«buonorus» cocTaBUIM OCHOBY Il ONpEACNeHHs MOAXOJ0B K OTOOpYy H
CTPYKTYpPUPOBAHHUIO €ro COAEpKaHHs, TMPEACTABICHHOTO B MporpaMMme IO
OHOJIOTHH.

Ot6op conmepxkanust ydyeOHOro mnpeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYHIECTBIEH C TO3UIUN KyJIbTypOCOOOpPa3HOTO IMOAXOJa, B COOTBETCTBUHU C
KOTOPBIM OO0ydarmuecs AOMKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBbIEC IS
dbopmupoBaHusi 00IIeH KyJIbTYpbI, ONPEICNSIONINe aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYIKAKOIIEH MPUPOIHON cpeie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KU3HU M TIPAKTHUECKON nesarenbHocTH. Ocoboe MecTo B 3TOW CHUCTEeMe 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEPKaHUsl, KOTOPHIE CIy»KaT OCHOBOMU JJisi (hopMUpOBaHUS
MpEACTaBICHUNA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE Mupa W
IEHHOCTHBIX  OPHUEHTAlMAX  JIMYHOCTHU,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BaHuUs.

CTpyKTypupoBaHuEe cojJepxaHus ydyeOHOro Marepuajia B IporpamMme o
OMOJIOTUU OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAUCHUS 3HAHUK 00
OTJIMYUTETBHBIX 0COOCHHOCTSIX JKHBOUM MPUPOJIBI, O €€ YPOBHEBOUW OpraHU3alluy U
ABOJTIOLIUU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «bruomorusy
BBIJICJICHBI CIEAYIONME CoAepKaTelbHble TuHUM: «buonorus kak Hayka. MeTosl
Hay4yHOro mo3HaHus», «KieTka kak Ouosornyeckas cucteMa», «OpraHusm Kak



Oouosornueckas cucrema», «CucremMa MU MHOTOOOpasue OPTraHUYECKOTO MUPay,
«IBOJIOLHS )KUBOU TIPUPOJIB», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTHY.

[enr uzydyenusi yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJNaJIcHHE  OOy4YarolMMHCS  3HAHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAIBLHOU
OpraHu3alluy JKUBBIX CHCTEM Pa3HOr0 paHra ¢ MNPUOOPETeHHE YMEHH
UCIIOJIb30BaTh 3TU 3HAHUS MJi TPAMOTHBIX JCUCTBUM B OTHOUICHUU OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a30BOM
ypOBHE 00€CIeunBaCTCS PEIICHUEM CIICIYIOIINX 3aa4:

OCBOCHHE OOYYaIOIIMMHUCA CHCTEMBl 3HAHUH O OMOJIOTUYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3axX, MpaBUiIax, CIyKalluX OCHOBOM
st GOpMUPOBAHUSI MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MeToJaxX HayYHOI'0 MO3HaHHUS, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPTaHM3aIMH, BBIIAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
UCCIE0BAaHUSX B OUOJIOTHH;

dbopMupoBaHue y 00ydaromuUXcsi MO3HABATENbHBIX, WHTEIUICKTYalbHBIX U
TBOPUYECKMX CIIOCOOHOCTEH B MpoOIleCCe aHallW3a JAHHBIX O IMYTAX PA3BUTHUS B
OMOJIOTUM HAyYHBIX B3IIISAIOB, UACH M TMOIXOJ0B K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpPTaHU3aIINMY;

CTaHOBJIEHUE Yy oOydarommxcsi oOmell KyJabTypbl, (QYHKIHOHAIBLHOU
IPAaMOTHOCTH, Pa3BUTUE YMEHUN OOBACHATH U OLCHUBATDH SIBICHUS OKPYXKAIOIIETO
MUpa KUBOW MPUPOABI HAa OCHOBAHUM 3HAHUM M OMbITA, MOJYYEHHBIX MPHU
W3y4YEHUU OMOJIOTUH;

dbopMupoBaHue y O0OYyYaIOMUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B TMPAKTUUYECKON JEATENTbHOCTH 4YeJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoONOTEXHOIOTHH;

BOCITUTAHUE YOEXKIAEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEJIOBEKOM >KHUBOU
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOACHUS dTUY €CKUX
HOPM IIPU IPOBEICHUH OMOJTOTHUYECKUX UCCIEIOBAHUNT;

OCO3HaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWUM MJIS TOBBIMICHUS YPOBHS
AKOJIOTHUYECKOUN KyIbTYpbl, AJis1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHNE TPUOOPETEHHBIX 3HAHUW M YMEHUH B MMOBCEIHEBHOM KU3HH IS
OIICHKU MOCIECTBUI CBOEH ESITEILHOCTH M0 OTHOIIEHUIO K OKPYIKAIOIIEH cpeje,
COOCTBEHHOMY 3/I0pOBbI0, OOOCHOBaHME U COOJIOJIEHHEe Mep MPOQPHIAKTUKA
3a00JICBaHHA.

B cucreme cpennero oo6miero oOpaszoBanusi «buomorus», uzyudaemas Ha
0a30BOM ypOBHE, SIBISIETCS 00s3aTEIbHBIM y4YEOHBIM TMPEIMETOM, BXOJIAIIUM B
coctaB mpeaMeTHOM obnactu « EcTrecTBeHHO-HAayYHBIE TPEIMETHD.



Jlnst uzyuyenus Ouonaoruu Ha 6a30BOM YPOBHE CpeIHEro o01ero oopasoBaHus
otBoauTcs 68 yacoB: B 10 kmacce — 34 4gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 yac B Henernto).



COILEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOILIECTBEHHBIMU, TEXHUUECKUMHU U
IPYTUMH €CTECTBEHHBIMU HayKaMu, (pUIOCOPHUEN, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Owosiorun B (QOpMUPOBAHMHM COBPEMEHHOM HAay4yHOW KapTUHBI MHUpa.
Cucrema OMOJIOTUYECKUX HAYK.

Merto/ bl TO3HAHUS )KMBOW PUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTMCAHKE,
U3MepeHue, Kiaccuukanus, MOJCIUPOBaHUE, CTaTHCTHYecKas o0paboTka
JAHHBIX ).

JleMoHCTpauum:

[Toptpetsi: Y. lapsun, I'. Menaens, H. K. Konbios, /. Yorcon u ®@. Kpuk.

Tabmunbl U cxembl: « MeTo bl MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble M NpaKTUHYeCKHUE PAOOTHI:

[Ipaktnueckas padora Ne 1. «Mcmonp3oBaHuE pa3IWYHBIX METOJIOB IPHU
U3YYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U MX OPraHU3AIUSA.

’Kusnie cucremsbl (OMOCHCTEMBI) KaK MpeaMeT u3yueHust ouonoruu. OTinyane
UBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBIL.

CBoiicTBa OMOCHCTEM M UX pasHOOOpa3ue. Y POBHU OpTraHU3aIlMi OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IMOIMYJISIHUOHHO-
BHUJIOBOM, 9KOCUCTEMHBIN (OMOTe01IeHOTHYECKHi), OnoChepHBIil.

JdeMoHcTpanum:

Tabnuipl 1 cxeMbl: « OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OpTaHU3AIUU
KUBOU MPUPOIBD».

O6opynoBanue: Mmojienb Mojekysl JJHK.

Tema 3. XuMH4YeCcKHil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUNA COCTAB KJIETKA. XUMHYECKUE DIJIEMEHTBI. MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Boja 1 MUHEpaIbHbIE BENIECTBA.

@OyHKIIMM BOABI M MHUHEpPAIbHBIX BewlecTB B kieTke. [lopmepxanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u crpoeHue OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3zamenuMbie 1 3aMEHUMbIE AMHUHOKHUCIOTHl. AMHUHOKHUCIOTHBIN COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOW MOJIEKYNbl (TMepBUYHAS, BTOPUYHAs,, TPETHYHAs U
YeTBEpTUYHAs CTPYKTypa). XUMHUYECKHE CBoWcTBa OenkoB. buonornueckue
byHKIIUN OENIKOB.



depMmeHTHl — Oumosiornyeckue Kartanusatopel. CtpoeHue ¢epmeHTa:
aKTUBHBIN 1EHTp, cyoOcTpatHas cnenuduuHocts. Kodepmentsl. BuramuHsbl.
Otnuunst GepMEHTOB OT HEOPTAHUYECKUX KaTaIN3aTOPOB.

VYraeBonapl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  J1e30KCcHpu003a),
aucaxapunbpl  (caxaposa, JakTo3a) M Ioaucaxapuabl  (Kpaxmaj, TJIMKOTEH,
1esoiao03a). buonornueckue pyHKIUU YIIIE€BOIOB.

Jlunuael:  Tpurauuepuasl, ¢Gochomunuasl, crepouasl. [uapodrIbHO-
rupodoOHbie  cBoiicTBa. buonormueckue GyHkiuu JunugoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB U JIUMHJIOB KaK HICTOUHUKOB YHEPTHUHU.

Hyxnennossle kucnotsl: JIHK u PHK. Hyxkneoruasl — MOHOMEpBI
HykJenHoBbIX kuciot. Ctpoenue u ¢ynkuun JIHK. Crpoenue u ¢pynkuuu PHK.
Buaer PHK. AT®: ctpoenue u GyHKITUH.

[utonmorus — Hayka o KieTke. Kinerounas teopust — npuMep B3aUMOIECHCTBUS
unel u GakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHHUSI KIETKH.

Knerka kak menoctHas kuBas cuctema. OOIMe NpPHU3HAKK KIETOK:
3aMKHyTasi HapykHasi MemOpana, MoJiekynsl JIHK kak reneruueckuid ammapar,
cUCTeMa CHHTe3a Oelka.

Tunbel KIETOK: JyKapuoTHyecKas M mpokapuotudyeckas. (OcoOeHHOCTH
CTPOCHHUSI MPOKAPUOTHUECKON KieTku. Kierounas creHka Oakrepuii. CTpoeHwme
AYKApUOTHYECKON KIJIETKU. (OCHOBHBIE OTJIWYUS PACTUTEIbHOW, XUBOTHOU H
rpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAsl CTEHKA, TJIMKOKAJIWKC, UX
¢bynkuun. [1nazmaruueckas memOpaHa, e€ cBoiicTBa U pyHkuuu. Llutomnasma u eé
opranoujipl. OnHomeMOpaHHbie opraHounbl kieTku: OIIC, ammapar ['oabmxw,
nu30coMbl. [lomyaBTOHOMHBIE OpPraHOUABl KJIETKH: MHUTOXOHIPHUH, IUIACTHIBL.
[IpoucxoxaeHue MUTOXOHIApUNA M 1uiacTUl. Buael mnactua. HememOpanHble
OpraHoOUbl KJIETKU: PHUOOCOMBI, KIETOYHBIH IIEHTP, IEHTPHUOJU, PECHUUKH,
KryTUKH. OyHKIIMU OpraHOUI0B KIETKHU. BKitoueHusl.

Anpo — perynstopHbiit 1IeHTp KieTku. CTpoeHue siapa: sijpepHas o00J04Ka,
Kapuoruia3Ma, XpOMaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JeMoHCcTpauum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxinn, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMUYECKUX JJEMEHTOB B  HEXHUBOU
npupojae», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B KUBOU IPUPOIEY.

Tabmunpl u cxembl: «llepuoguyeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoJIeKyJIbl BOJb», «bruocunTes 6enka», «CTpoeHrne MOJIEKYJIbl OelIKay,
«Ctpoenue pepmentay, «Hyknennossie kucnotel. JJHK», «CTtpoeHune Moiaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTpOeHUE KUBOTHOW KIETKNY,
«CTpoeHne pacTUTENbHON KIETKW», «CTpOo€HHE NPOKAPUOTHYECKOU KIIETKWY,
«CtpoeHue sapa KIETKW», «YTIeBoabDy, «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OOpyJOBaHUE MJisl MPOBEACHUS
HAOJIOJEHUN, W3MEPEHUM, HSKCIEPUMEHTOB, MHKpPOMpenaparbl pPacTUTEIbHBIX,
UBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHUe PA0OTHI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpPEe aMIIIa3bl WM KaTalasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHUS KJIETOK paCTEHUH,
JKUBOTHBIX U OaKTEepUd IMOJ MUKPOCKONOM Ha TOTOBBIX MHUKpONpenaparax U HX
OTIIMCAaHUEY.

Tema 4. /KusHenessTeJIbHOCTb KJIETKH.

OOMeH BelllecTB, WIM MeTaboau3M. AccuMuisius (I1acTUuecKuii 0OMeH) U
JUCCUMMIIALINS (SHEPreTUYECKHi OOMEH) — JBE€ CTOPOHBI €IMHOr0 Ipolecca
Merabosin3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB WM HSHEPIUU B IOHUMAHHUU
MeTabosn3ma.

Tunbel oOMeHa BemecTB: aBTOTpoHBIN U reTeporpodHbiii. Poib depmeHTOB
B 0OMEHE BEIIECTB U IIPEBPAIEHUN YHEPTUHU B KIICTKE.

®otocunte3. CseroBas W TeMmHoBas (¢as3sl ¢doTocuHTEe3a. Peakiuu
dbotocunresa. IpdexkTuBHOCTh (HOTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3a IS JKU3HHU
Ha 3emsie. BiausHue ycinoBuil cpesibl Ha (OTOCHUHTE3 U CIOCOOBI MOBBIICHUS €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMOocHuHTe3. XEeMOCUHTE3UpYolue OakTepuu. 3HaUeHHEe XEMOCHUHTEe3a NS
KU3HU Ha 3eMlIe.

DHepreTuuecknii oOMeH B KjeTke. PacierieHue BelecTB, BBIIACICHHUE U
aKKyMYyJIMDOBaHHME OJHEPIMH B KJIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KuciopoaHoe OKHUCIEHUE, WU KIETOYHOE
JIbIXaHUE. OkucIuTenbHOE dbochopunupoBanue. OddekTHBHOCTH
HEPTEeTUYECKOro OOMEHa.

Peakiuu wmatpuunoro cunrte3a. ['eHetmueckas undopmarnusa u JIHK.
Peanuzamus reHeruyeckoil umHpopmalnuu B KieTKe. ['eHeTHUYecKui KO M €ro
cBoiictBa. Tpanckpumnius — marpuunbiii cunte3 PHK. Tpancnsiuus — 6uocuntes
Oenka. Otamnbl TpaHcusiuu. KomaupoBanue aMuHOKUCIOT. Ponb pubocom B
OouocuHTE3€e OerKa.

Hexknerounsle Gpopmbl xku3Hu — BUpYychl. UcTopust oTkpbiTUs BUpycos (/. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKIIa BUPYCOB.
baktepnodarn. bone3nun pacTeHuil, KHUBOTHBIX W YEIOBEKAa, BBHI3BIBAEMBIC
Bupycamu. Bupyc ummyHoneduinura denoreka (BUY) — BozOyautens CITN]a.



OOparHast ~ TpaHCKpUIIMs, peBepraza W uHTerpasa. lIpoduiaktuka
pacnpoCTpaHEeHHsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpauum:

[Toptpetsi: H. K. Konbios, /. 1. UBanoBckuii, K. A. Tumupsses.

Tabmunubl 1 cxembl: «Tunel mutanusy, «Metabonusm», «MHUTOXOHIPHUI,
«DHepretuueckuit ooMen», «Xmopomiacty, «Dorocunres», «Crpoenme JIHK»,
«Ctpoenue u QpyHKIIMOHUpPOBaHKE TeHa», «CuHTE3 0enkay, « 'eHeTuUeCKui Koy,
«Bupyce», «bakrepuodarun», «Ctpoenue u xu3HeHHbIN Uk Bupyca CIIN/la,
0akTepuodaray, «Permukanus JTHK».

O6opynoBanue: Moaenu-anmmkanuu «Yasoenue JIHK u Tpanckpuniiusy,
«buocuntes 0enka», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJHK.

Tema S. Pa3MHoOKeHHe M MHAUBHUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

Kierounslif UMK, WIM KW3HEHHBIM IUKI KieTku. MuTepdasza u mutos.
[Iponeccrl, mpoTekaroume B uHTepdasze. Permkanus — peakuus MaTpUYHOTO
cunteza JHK. Crpoenue xpomocom. XpOMOCOMHBIH HabOp — KapHUOTHIL.
JInnmongHbINd )74 raruIoONIHBIN XpPOMOCOMHBIE  HAOOPBI. Xpomaruasl.
[{uTtosornueckue OCHOBBI PAa3MHOXEHHS W HUHIAUBUAYAJIbHOTO  PA3BUTHSA
OPTaHU3MOB.

Henenue xnerku — muto3. Ctaauum muto3a. Ilpouecchl, npoucxonsdiime Ha
Pa3HBIX CTaAUSAX MUTO3a. BUONTOrMYeCKHil CMBICIT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopmMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecrnonoro
Pa3MHOXEHHMS: JEJICHHWE HaJBOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CopooOpa3zoBaHUE, BEr€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OPTraHU3MOB, €ro 3HaUYCHUE [ CEJICKLIUH.

[TonoBoe pa3MHOKEHHUE, Er0 OTIIMYHS OT OECIIOJIOTO.

Meiio3. Craguu meiiosa. IIpouecchl, mpoUCXOAsIIMe Ha CTaausX Meno3sa.
IToBenenne xpomMocom B Menosze. KpoccuHroBep. bHOJIOTMYECKHMN CMBICH H
3HAYECHUE MENO03a.

['ameTtorene3 — mporecC 0Opa30BaHUsSl TMOJOBBIX KJIETOK Y KHUBOTHBIX.
[TonoBeie xene3bl: CeMEHHUKU M AudHUKU. OOpa3oBaHUME U Pa3BUTUE MOJIOBBIX
KJIETOK — TaMmeT (CnepMaTo30u[l, SMIeKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOEHUs SULEKIETOK M crepMaTo3ouaoB. OIUI0J0TBOPEHHE.
ITapTenorenes.

NunuBuayanbHoe pa3Buthe (OHTOrEeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dramnbl YMOPUOHATILHOTO PA3BUTUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisiusa, opraHoreHes. I[locTamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPHOHAJIBHOTO Pa3BUTHS: TpsiMOE, HempsiMoe (JIMuuHOuYHOe). BrusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHH, CTaJIUN Pa3BUTHSL.

JdeMoHcTpanum:

Tabmunbsl 1 cxembl: «DPoOpMbl pPa3MHOXKEHHSI OpPraHu3MoBy», «J[BoliHOe
OTUIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHuil», «BereratuBHoe pa3sMHOXKEHUE
pactenuit», «Jlenenne kieTkn Oakrtepui», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounslii uukn», «Pemnmukanua JHK», «Mwuto3y,
«Meio3zy», «lIpsmoe u HenpsiMoe pa3BUTUE», «['aMeToreHes3 y MIIEKONUTAIIUX U
4yenoBeKa», « OCHOBHBIE CTaIUA OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKpPOIpEnaparhl «CniepmMaro3ouasl
MJIEKOTIUTAIOLIETO», «SHIEeKIeTKa MIEKONUTArIero», «KapnoknHes B KiIeTKax
KOpEIIKa JyKa», MAarHUTHas MOJENb-alIuiukanusa «/leneHue kieTkn», MOJenb
JIHK, monens MeTadazHOM XPOMOCOMBI.

JlabopaTopHble U NIPAKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 3. «HaOmromenwe MHTO3a B KIETKAaX KOHYMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKpPONpPENaparaxy.

JlabopatopHast pabora Ne 4. «l3ydeHue CTpOEHUS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpenapaTaxy.

Tema 6. HaciiencTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[IpenmeT u 3agaun reHeTuku. Mictopus pasButus reHeTuKku. Ponb nurosornn
M HSMOpPHUOJIOTUM B CTAHOBJIEHUM T€HETHKU. Bkian poccuilckux u 3apyOeKHBIX
VYEHBIX B pa3BUTHE TIEHETHKU. MeTOoabl TEeHETHKU (THOpUAO0IOTHYECKUH,
IUTOTC€HETUUECKUM, MOJIEKYJISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE TI'€HETHUYECKHUE
NoHATHSA. ['eHeTnueckas CHMBOJIMKA, UCIIOJb3yEMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEIOBAHUA MPU3HAKOB, ycTaHOBJIEeHHBIE . Menaenem.
Monorubpuanoe CckpemuBaHue. 3aKOH eIMHOOOpas3usi TUOPUIOB TMEPBOTO
nokoyieHusi. IIpaBuwiio gomMuHHMpOBaHUs. 3aKOH pPAaCIICIUIEHUS MPU3HAKOB.
I'unoresa unuctoTel ramer. [lojiHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JurubpunHoe  cKkpeluBaHMe. 3aKOH  HE3aBUCHMOTO  HacCJeAOBaHUS
npuszHakoB.  llutoreHernueckue - OCHOBBI  JUTHOPUIIHOTO  CKPEUIMBAHMSL.
Ananusupyroniee ckpemuBanue. Mcrnonp30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSL OTIPEJICTICHUSI TEHOTUIIa OCOOH.

CueruieHHOe  HacnenoBaHwe mnpusHakoB. Pabora T. Moprana 1o
CUEIJICHHOMY HaclieJIoBaHUI0 reHoB. HapylieHue cienieHus TeHOB B Pe3yJibTaTe
KPOCCHHTOBEpa.

XpOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.



['eneruka nona. XpoMOCOMHOE OIpEeNIeHUE 1oja. AYTOCOMBI U TOJOBBIE
XpoMOocoMBl. ['OMorameTrHele W TreTeporaMeTHble oOpraHu3Mbl. HacinegoBanue
MPU3HAKOB, CUEIJICHHBIX C ITOJIOM.

MN3MmeHYnBOCTh. BH1bI H3MEHUMBOCTH: HEHACIEICTBEHHAs U HACJIEICTBECHHAs.
Ponbr  cpempl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKAITMOHHOW U3MEHUYMBOCTH. BapuanimoHHBIN psJ U BapHaIlMOHHAS KpUBasl.
HopMma peakuuu npusnaka. KonuyecTBEeHHbIE U KAYECTBEHHbIC MPU3HAKKU U HUX
HOopMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBeHHas, WM T€HOTHIIHNYCCKas, WU3MEHYMBOCTH. KoMOWHATHBHAas
M3MEHYHUBOCTh. Meio3 W TOJOBOM mpomecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTaninoHHas u3MeH4uBocTh. Kinaccudukaius myTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalidi. MyTareHHsie (pakTOpBHI.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HacieaAcTBeHHOM n3MenunBocty H. 1. BaBuiosa.

BuesnepHast HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

['enetnka denoBeka. Kapumotun denoBexka. OCHOBHBIE METOAbl T€HETHUKHU
YyeJIOBEKa: I'eHeaJOrnueCKry, OJIM3HEIOBEIN, IIMTOTCHESTHYECKUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUY €CKHU . CoBpemeHHOe OIpEICIICHUE FCHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTHIIMPOBAHKUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnexncTtBeHHble 3a00JeBaHUSA 4YEIOBEKAa: TI'CHHBIC OOJIE3HH,
00JIe3HH C HACIEACTBEHHOW IPEIPACIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HM.
Comarnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIBI
3I0pOBOr0 00pasa *KU3HHU, TUATHOCTUKH, MPOPMIAKTUKH U JICUCHUS TeHETUY €CKUX
oosie3Hell. MenuKO-TeHETHYEeCKOe KOHCYJbTUPOBAHHUE. 3HAUYCHHWE MEIMITUHCKOMN
T€HETUKHU B IPEAOTBPAILLICHUH U JICYCHUHN T€HETUUECKUX 3a00JIEBaHUI YETOBEKa.

JemMoHcTpauum:

[Toptpetsl: I'. Mengnens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuios.

Tabmumet  u cxeMbl:  «MOHOTMOPUAHOE  CKpellMBaHUE H  €ro
UTOTEHETUYECKAsi OCHOBA», «3aKOH pAaCIICIUVIEHUS W €ro IUTOr€HETHUYeCcKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JlurubpumHoe  CKpeuuBaHUEY,
«lutonornyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIUBAHUSY, «Meiio3,
«B3anmMonenucTBuEe aujenbHbIX TIE€HOB», «l'eHeTudyeckue KapThl PaCTEHUM,
KUBOTHBIX W 4YeloBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HaCJeIOBaHUS,
CUCIUIEHHOTO C TojaoM», «KapuoTumbl YenoBeKa MW IKUBOTHBIX», «Buasl
U3MEHYMBOCTHY», «MonudukanronHas M3MEHUYMBOCTh», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymni KpoBu», « MyTalimoHHAast ©3MEHUUBOCThY.

O6opynoBaHnue: MOJENU-ANIIUKAIUU «MOHOTHOPUAHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBanue», «Jlurubpunnoe ckpemuBanue», «llepekpéct



XpPOMOCOMY», MHKPOCKOI U MUKpompenapar «Jlpozodwmiay (HOpMa, MyTaluu
(bOpMBI KPBLIIBEB M OKPACKH Tela), repOapuii «['opox moceBHO.

JlaGopaTopHble N NPaKTHYeCKHUE PA0OTHI:

JlabopatopHast pabora Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHUIHOTO H
JUTHOPUTHOTO CKPEIIMBaHUS Y IPp030(dUIbl HA TOTOBBIX MUKPOIIpENapaTax.

JlabopaTtopnas padora Ne 6. «3yuenne MoaubrUKaIMOHHON U3MEHYUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO psiia U BAPUAITMOHHOU KPUBOM».

JlabopatopHast pabora No 7. «AHanu3 myTtanuii y apo30¢uiabl Ha TOTOBBIX
MHKpOIpEnaparaxy».

[Ipaktuueckas pabora Ne 2. «CocraBieHHEe H aHaIW3 POJOCIOBHBIX
YEI0BEKa.

Tema 7. Cesexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexkuus Kak HaykKa M MIPOIECC. 3aPOKICHUE CEIEKIUU U TOMECTHUKALHS.
Vuyenue H. WM. BaBwioBa 0 1EHTpax TMPOUCXOXKICHUS U MHOT000pa3us
KYJIbTYpHBIX pacTeHuW. L[eHTpbhl MpOUCXOXKIECHHS NOMAIIHUX XUBOTHBIX. Copr,
OpoJia, TaAMM.

CoBpeMeHHbIE METOABI CeJIEKIIMU. MacCOBbIN U MHIUBUIYATbHBIM OTOOPHI B
CEJIKLIMM PACTEHU W KUBOTHbIX. OLEHKa »KcTepbepa. bBIM3KOPOICTBEHHOE
CKpellMBaHue — HWHOpuauHr. Yucrtas nauHuss. CKpelIMBaHUE YHUCTBIX JIUHUMU.
['ereposuc, wiu rubpuaHas cuna. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHUIUHT.
Otpanénnas rtulOpuauzanusa u e€ ycnexu. VcKkyccTBeHHbI MyTareHe3 W
MOJyYEHUE MOJUIUIOUAOB. JIOCTHXKEHHsI CEJIEKIIMM PpACTEHHM, JXHWBOTHBIX U
MUKPOOPTaHU3MOB.

brotexHoJIOrMs Kak OTpaciib NPOU3BOACTBA. ['€HHas WH)KEHepusa. OTallbl
co3ganus pekomOmHanTHOM JIHK wu TpaHcrennsix opranu3moB. KiieTrounas
nHxeHepus. Kiietounble KyJIbTypbl. MUKPOKIIOHATBHOE PA3MHOKEHUE PACTEHUM.
KionupoBanue BBICOKONMPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Dkosiorndeckue U ITUdeckue  npobnembl. ['MO  —  reHeTHuecku
MOIU(UIIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanum:

[Toptpersr: H. U. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, M. O.
WBaHOB.

Tabmunbl U cxembl: Kapta «lleHTphl MPOUCXOXIEHHUS W MHOTO00pa3us
KYJIbTYpHBIX pacTeHuin», «I[lopoasl qomMamHuX >XMBOTHBIX», «COpTa KyJbTYpPHBIX
pactenuii», «Otnanénnas rudbpunusanus», «Padbotsl akagemuka M. @. liBanoBay,
«lonmumnongus», «OObEeKTH OuoTexHOJNOTUN», «KieTouHble KyJIbTYyphl H
KJIOHUpOBaHue», « KoHCTpynpoBaHHe U EPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B M KOPHEIUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repobapuii « CeabCKOX03sIiICTBEHHBIE PACTCHUS.



JlaGopaTopHble N NPpaKTHYeCKHUE PA0OTHI:

Okckypceusi «OCHOBHBIE METOABI M JOCTHMIXKEHUSI CEJIEKIMU PpAacCTeHUH u
KUBOTHBIX (Ha CEJIEKIIMOHHY 10 CTaHIIUIO, IIJIEMEHHY IO bepmy,
COPTOUCIIBITATEIbHBI  y4acTOK, B TEIUIMYHOE XO34ICTBO, J1abOpaTopuIo
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIJIACC

Tema 1. DBoIIOIIHOHHAA OMOJIOTHAL.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOIMOHHONW TEOpPUU. BOJIIOIMOHHAS
Teopus U €€ MecTo B Omosioruu. BnusiHHE SBONIONMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerennbcTBa HBodtonuu. [lameoHTOoNOTMYECKUE: TOCIEA0BATEIbHOCTh
MOSIBICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHCH, NEPEXOAHbIe (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuune ¢hayH u Gop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W Ppa3nyvs 3IMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPyAMMEHTapHBIC OPTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUECKUX IyTeH y BCEX
OpraHu3MOB.

OpomtouronHass teopust Y. [apsBuna. Ilpeanochuiku BO3HUKHOBEHHS
JapBUHU3MA. J[BUXKyIlME CHJIBI SBOJIONUU BUAOB 1m0 JlapBuUHY (M30BITOYHOE
Pa3MHOXKEHHE TPU OTPAaHUUYEHHOCTH PECYpCOB, HEOMpeaeiEHHas U3MEHUYHBOCTD,
O0oprOa 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Boouu (CTI) u e€ OCHOBHBIE MOJOKEHUSI.

MuxkposBostonus. [lomynsius kak euHAIIA BUAA U YBOJIIOIUU.

JIBrokymiue cuibl ((pakTopbl) SBOJIOIUU BUAOB B Mpupojae. MyTallMOHHBIN
mpollecC U KOMOMHATUBHAs M3MEHUYUBOCTh. [lOMyssiliMOHHBIE BOJHBI U Apeiid
reHoB. M3omsuust u Murparusi.

EctecTBennsiii otbop — Hampapisoomuili ¢aktop s3Bosonud. Dopmbl
€CTECTBEHHOT0 0TOOpAa.

[IpucnocoOMeHHOCTh OPraHU3MOB Kak pe3yJbTar »Bodtouuu. llpumepst
MpUCnocoOieHuid y opranu3MoB. ApoMop(}o3bl U uauoa anTal k.

Bun wu  BugooOpazoBanme. Kpurepun Buga. OcHOBHbIE  (QOpMBI
BUJI000pa30BaHusl: reorpauyeckoe, IKOJIOTHIECKOE.

MakposBomtonus. Dopmbl  dBomONMH:  (QUIETHYECKAs, JIWBEPTEHTHAs,
KOHBEpPreHTHas, napauieibHas. HeoOpaTuMocTh 3BOJIIOIUH.

[IpoucxoxaeHrne OT HeCHenUaTu3upPOBaHHBIX TpeakoB. [Iporpeccupyromnias
crieruanu3anus. AJanTUBHAs pajyalus.

JdemMoHcTpauum:



[Toptpetsrl: K. Jlunneii, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, @. Mromnep, A. H. Cesepiios.
Tabnuipl u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3eMJiey», «3apOIbIIin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmel  OOppOBI  3a
cymectBoBanue», «EcrectBeHHbllt 0TOOP», «MHOTOOOpa3ue COpTOB pacTeHUI»,
«Mnoroob6paszue opox JKUBOTHBIX», «Ilomynsauumy, «MyTanmoHnHas

U3MEHYUBOCTH», «Apomopdo3e»y, «Wmmoananrtanum», «OOmas aereHepanus»,
«/IBmxkymue cunbl sBomouun», «Kapra-cxema MapuipyTta mnyTemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIprucnocoOiIeHHOCTs OPraHU3MOBY,
«I"eorpadpuueckoe BuA000pa3zoBaHUE», « IKOJOTHUUECKOE BUI000OPA30BAHUEY.

O0opynoBaHue: KOJUJIEKIHS HACEKOMBIX C Pa3UYHBIMU TUIAMU OKPACKH,
HaOOp IJIOAOB M CeMsiH, Koyuekuus «IIpumepbl 3alMTHBIX MPUCHOCOOIEHUN Y
AKUBOTHBIX», MOJielnb «OCHOBHBIE HAMpPAaBICHUS HBOJIOLHN», 00bEMHAs MOJEIb
«CTpoeHHE TOTOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, KoJuekuus «®PopMbl COXPaHHOCTHU
HMCKONIAEMbIX JKMBOTHBIX M pacTeHHi», wMoxenp ammumkanusa «llepekpéct
XpoOMOCOM», BlaxHble nmpenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpernapar «Jlpo3oduna» (Hopma, mytanuuu (GopMbl KpPbUIEB U
OKpacKH TeJa).

JlaGopaTopHble M NpaKTHYeCKUE PA0OTHI:

JlabopatopHast pabora Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHUUECKOMY
KPUTEPUIO».

JlabopartopHast pabota Ne 2. «OnucaHue NpUCIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMEe U Pa3BUTHE KU3HU HA 3em.Ie.

JloHayuyHbBlE TpEACTaBIEHUS O 3apOXKIACHUM >KU3HU. HaydyHble TUnOTE3BI
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abHoreHe3 W MaHCHepMHs. XHUMHUYEcKas
HBOJIIONMS. AOUOTEHHBIH CHHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHMYECKHUX.
DKCIEPUMEHTAIBHOE NOATBEPKACHUE XUMHUUECKOHN 3BOOIMU. HadanbHble Tansl
ouonorunyeckoil »somonuu. I'nunoreza PHK-mupa. @opmupoBanne memMOpaHHbBIX
CTPYKTYp W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM M HX JBOJIOLHA.
@OopMHUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PasButue xu3Hu Ha 3emiie 1o spam u nepuojam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pbl. [lameosoiickas »spa u e€ TMepuoabl: KEeMOPHUICKUA,
OPIOBUKCKHM, CUIIyPUNCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IIEPMCKUM.

Me3030¥1cKast 3pa U €€ IepUOabl: TPUACOBBIN, FOPCKUM, METOBOU.

KaitHo3olickass 2pa © €€ TMepUolbl: MNAJICOTCHOBBIM, HEOTEHOBBIN,
AHTPOIIOTCHOBBIM.



XapakTepucTUKa KiuMara M reoJIOTHYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOLUA PACTUTEIBHOTO M KMBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU H
KUBOTHBIX. [losiBIIEHUE, pacIIBET U BHIMUPAHKUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYe€CKOro MHpa Kak OTpakeHue dBotouru. (OCHOBHBIE
CUCTEMaTUYECKHUE IPYIIbl OPTaHU3MOB.

DBoJIOIMS YyeIoBeKka. AHTPOIOJIOTUS Kak Hayka. Pa3BuTue npencraBieHuit o
MPOUCXOXKIECHUHU 4YeloBeKa. Meroabl u3yudeHus aHTpomnoreHeza. CxoAcTBa U
pa3Iuyuus 4YeI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YETIOBEKA.

HBuwxymue  cwibl  ((pakTopbl) — aHTpONOreHe3a. Hacnencteennas
W3MEHYMBOCTh U  €CTeCTBEHHBbI oTOOp. OOIecTBeHHbI 00pa3  KU3HH,
M3TrOTOBIIEHUE OPYAUN TPYyAa, MBILIUIEHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU HBOJIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMmensi, YenoBek mpaAMOXonAiud, YeloBeK HeaHAEPTAIbCKUK, YeloBek
pa3yMHbli. Haxogku HCKOMaeMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHHUS, OO0JIACTh
pacnpocTpaHeHus, 00bEM roJI0BHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (dKBaTopualibHasi),  MOHTOJOHUHAS
(a3maTcko-amepukaHckas).  YepTsl  MPUCHOCOOJEHHOCTH  TMpEACTaBUTENEH
YEeJI0BEUECKUX pac K YCIOBUAM CYyHIECTBOBaHMS. EJMHCTBO 4e€I0BEUECKUX pac.
Kputuka pacusma.

JdemMoHcTpauum:

[Toptpetsr: ®@. Penn, JI. Ilacrep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabanmper m cxembl: «Bo3anukHoBenne CoJIHEYHOM CHCTEMEI», «Pa3Burme
opraHuyeckoro mupa», «PactutenbHas kietka», <OKuBOTHas  KieTkay,
«IIpokapuornueckas kierka», «CoBpeMEHHas CUCTEMa OPraHUYECKOIO0 MHpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS YEIOBEKAa M YEIOBEKOOOpPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJICOHTOJIOTUYECKMX  HAaXOJIOK  IPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «/lpeBHeumme moan», «ApeBHue moam», «llepBbie
COBpPEMEHHBIE JTI0IN», «HenoBeuecKkne pacoh.

O6opyaoBanue: myJisikd  «IIpoucxoxaeHue  4YeIoBEKa» (6roCTHBI
aBCTPAIONUTEKA, MUTEKAHTPONa, HEaHJAepTaiblla, KPOMAHbOHIA), CIENKH WIH
M300pakeHUsT KaMEHHBIX OpYAHil NEepBOOBITHOIO YeloBeKa (KaMHU-YOMIEPHI,
pyowia, ckpebna), TeoXpoHOJoTHueckas Tabnuia, Koyuekius «Dopmbl
COXPAHHOCTH UCKOTIA€MbIX JKUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTHYeCKHUE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/3ydyeHue MCKOMaeMbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIECKIIHSIX).



OKCKypcusi «IBOJIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIA UM KPAEBEAUECKUA My3€l).

Tema 3. Opranu3Mbl U OKpYy:KawuIas cpeaa.

DKoJIOTHUsl KaK HayKa. 3a/lauyd ¥ pas/ielibl SKOJIOTuU. MeTo/Ibl SKOJIOTHYECKUX
MCCIEN0BAHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEI0OBEKA.

Cpensl oOWTaHUs OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOPTaHU3MEHHAs.

Oxonornueckue ¢akropsl. Kiaccudukanuss 5SKOJIOTHYECKUX (PAKTOPOB:
abnotnueckue, OWOTUYECKHE W aHTPOINOreHHbIe. JleHCTBUE HKOIOTHUECKHUX
(hakTOpPOB HAa OPraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. POTONEPUOAU3M.
[Ipucnocobsienust  OpraHU3MOB K  JIEUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckne puTMsI.

buortnueckue (bakTophI. Bunsr OMOTHYECKUX B3aUMOJICCTBUN:
KOHKYPEHIIUS, XUIHUYECTBO, CUMONO03 U ero gopmbl. [lapazutusm, koomnepanus,
MyTyaju3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M,
HEeUTpamu3M. 3HaYyeHUE OWOTUYECKUX B3aUMOJCHCTBUN ISl CYHIECTBOBAHUS
OpPraHu3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUuCTUKH mnomnyiasiud. OCHOBHBIE —IOKa3aTenu
MOMYJISIIUU: YUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
mMurpanus. JluHaMuka YuCICHHOCTH MOMYJISIUU U €€ peryJsiusl.

JleMoHCTpaUum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, D. I'ekkens.

Tabmuupbl u cxembl: kapTa «l[Ipupoansie 30Hb 3emun», «Cpenbl 0OUTaHUS
opranusmoBy, «®otonepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YUCIIEHHOCTH MOMYyISuu HHGY30puu-Ty penbkny, «[lumensie nenmy.

JlaGopaTopHble M NpaKTHYeCKUE PA0OTHI:

Jlabopartopnast pabora Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTCHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[loacu€T MIOTHOCTH MOMYJISALUA pa3HbIX BUIOB
pacTeHUN.

Tema 4. CooOmecTBa U 3K0JIOTMYECKHE CHCTEMBI.

CooOmiecTtBO opraHu3MoB — OuoreHo3. CTpyKTypbl OMOIleHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumeBas). Bunabl-momunantel. CBs3u B
ououeHo3e.

Dxoyiornyeckue cucreMbl (dkocuctembl). I[loHsitTue 00 »sKocucremMe u
ouoreoneHosze. DOYHKIHMOHANBbHBIE KOMIIOHEHTBHl JKOCUCTEMBI: IPOJYILEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB U MOTOK YHEPTUH B DKOCHUCTEME.
Tpoduueckue (muieBbie) YPOBHU dSKOCHUCTEeMBbl. [luileBbie IIeMU U CETH.
OcHOBHBIE TMOKa3aTeIM HKOCUCTEMBI: OMoOMacca, MNPOAYKIHS. IDKOIOTUYECKHE
NUpaMUJIbl:  TPOIYKIIMH, YHCICHHOCTH, Ouomaccel. CBOWCTBA JKOCUCTEM:
YCTOMYHMBOCTH, CAMOpETyJsiusl, pa3Butue. CyKieccus.

[IprupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOTO
WJIU TIIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ 3KOCHCTEMBL.  ATpPO3KOCHCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe u X035UCTBEHHOE 3HAUCHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak (akrtop ycToumBocTH »sKocucteMm. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3eMIIe.

VYuenne B. U. Bepnanackoro o Ouocdepe. I'paHuiipl, coctaB U CTPyKTypa
ouocdeprl. Kuoe BemectBo u ero (pynkuuu. OcoOeHHOCTH Ouochepbl Kak
ro0anbHOM JKOCUCTEMBI. J(MHaMUYeckoe paBHOBecue U oOpaTHas CBs3b B
ouocdepe.

KpyTroBopoTHI BEmiecTB U OMOT€OXMMHYECKHIE IUKIIBI 3JIEMEHTOB (yriepona,
a30Ta). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIU.

YenoBeuecTBO B Onocdepe 3eMan. AHTpOIIOreHHbIE H3MEHEHUS B 6nocdepe.
['moGanbHbIE 3KOJIOTUYECKHUE TPOOIEMBI.

CocymiecTBoBaHMe IPUPOJIbI u YeJI0BEYECTRA. CoxpaHneHnue
Oropa3zHooOpa3us Kak OCHOBa yCTOWYHUBOCTH Ouocdepsl. OCHOBa pallMOHATIBHOTO
yIOpaBjieHUusi MPUPOAHBIMM pECypcaMHM M UX HCHOJIb30BaHUE. JlocTHxkeHus
OMONIOTHY 1 OXpaHa MPUPOJIBIL.

JleMoHcTpauum:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuupbl u cxembl: «llumessie nenu», «bUOLEHO3: COCTAB U CTPYKTypay,
«IIpuponnbsie coobmiectBay, «llenmn nuTaHus», «IKONOTrHYEecKas MUPaAMUIAY,
«buocdepa u yenoBex», «IKocUCTEMA MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jjecay, «buonenos BomoéMma», «ArporeHos3», «lIpumepHsbie
aHTPOIIOTEHHBIE  BO3JEUCTBUS HA  NOpUpPOay», «BaxkHellne WCTOYHUKH
3arpsi3HEHUs. BO3JlyXa U TPYHTOBBIX BOn», «IlouBa — BakHelIas COCTaBISIONIAs
ouochepnr», «DakTopsl aerpaganuu mouBy», «IlapHukoBelil 3 ek, «DPaKkTOphI
pPaAMOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmwas crpykrypa Ouocheps,
«Pacnipoctpanenue xu3zHu B Ouochepe», «O30HOBBIN dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot azora B mpupoae».

O6opynoBanue: Mojenb-anrukanus « Tunuunele OMOLIEHO3bI», TepOapuid
«PactuTenpHble cO00IIECTBAY, KOUIEKIIMU «bruoienosy, «Bpeaurenu BaxxHeHIImx
CEJIbCKOXO3MCTBEHHBIX ~ KYJBTYp», TepOapuu U KOJUIEKIIUM PACTeHUM W
JKUBOTHBIX, MPUHAUICKAIINE K PA3HbIM SKOJOTMYECKUM TPYIaM OJHOTO BHU/IA,



Kpacnas knura Poccuiickoit ®epepauuu, H300paKeHHs] OXpaHSAEMbIX BHJIOB
PaCTEHUN U KUBOTHBIX.



INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BNMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUIA

Cormacuo ®I'OC COQO, ycraHaBnuBaroTcs TpeOOBaHUA K pe3ylibTaTam
OCBOCHHS  OOYYalOIIUMHCS TMporpaMM CpeaHero oomiero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDI

B cTpyKType JMYHOCTHBIX pE3yJIbTATOB OCBOCHMS mpeamera «buosorusy»
BBIJICTICHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHME 00YYArOIUMUCS POCCUHCKON
rPaXJaHCKON UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEILHOCTH
W CaMOOMPEACICHUIO, HaJWdyhue MOTHUBAllUM K OOydyeHHMI0O OMOJIOTHH,
[[eJICHANPaBICHHOE pPAa3BUTHE BHYTPEHHHUX YOCXKIEHUM JUYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAAULMN pPa3BUTUS OHOJIOTHYECKOTO
3HaHUSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIMXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA [EHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, IPUCYIIMMHU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAJIW4YHWE JKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTHU CTaBHUTh I1€TU U CTPOUTH )KM3HCHHBIC TIJIaHBI.

JIMYHOCTHBIE pE3yJbTAaThl OCBOCHUS Ipeamera «buonorus» HOCTUTarTCS B
€IMHCTBE YYEOHOM U BOCIUTATEIBHOW JEATETbHOCTU B COOTBETCTBHUHU C
TPAAUIIMOHHBIMU POCCUUCKHUMHU COLMOKYJIBTYPHBIMH, HCTOPUUYECKUMH U JTYXOBHO -
HPABCTBEHHBIMHU I[CHHOCTSIMM, TIPUHSTHIMUA B OOIlECTBE MpaBWIaMd M HOPMaMUu
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TMO3ULIHUM JIMYHOCTH, IATPHUOTU3MA,
YBaKCHMSI K 3aKOHY W IPABOMOPSANKY, YEJIOBEKY TPpyJa U CTAPIIEMY MOKOJICHUIO,
B3aUMHOTO YBaKCHHS, OCpPEKHOrO0 OTHONICHUS K KYJIbTYPHOMY HACJIEAWIO U
TpaIuUUsIM MHOTOHALIMOHAIbHOTO Hapoga Poccuiickont denepanuu, npupoae u
OKpY’Karollen cpee.

JInuHOCTHBIE pe3yibTaThl OCBOEHUS YyueOHOro mpenMera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh 00OYYaIOIMUXCs PYKOBOJACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIMEH JHYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIIUM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHUN, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIUPEHHE >XU3HCHHOTO
OIIbITA W OIIBITA JIESTEIIBHOCTH B IPOLIECCE PEeAIU3alUH OCHOBHBIX HaIPAaBICHUU
BOCITUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOM MO3UIIMHA 00YUYarOMIErocs KaKk akTUBHOTO U

OTBETCTBEHHOTO YJIeHa POCCHUICKOTO 0OIIECTBa;



OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKeHUE
3aKOHa U MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW JAESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aj/1ay, BHIIOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIIEHHUIO K
SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JICUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOEH C pa3HbIMU yOSXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMH U
COIIMAILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBIMTOJHEHUS
y4eOHBIX, TO3HABATENbHBIX U HCCIENOBATENIbCKUX 3aJlad, YBaXXHUTEIHHOTO
OTHOILIEHHUS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXXKJIEHUH CHOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COJEPKaAHUS;

TOTOBHOCTb K TYMaHUTAPHOUN U BOJIOHTEPCKOU €SI TEIbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIUTAHUSA:

chOpMHUPOBAaHHOCTD pOCCUHCKOM TpaXKTaHCKOMU UJICHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUSI K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTU IEpe[
Ponunoi, ropmoctu 3a CBOM Kpai, cBOXO PoanHy, CBOW S3BIK M KYJBTYDY,
MPOIILIOE U HACTOSIII[EE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIIEHUE K MPUPOJTHOMY HACIEIUIO U aMSITHUKAM MPUPOJIBbI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CHIOCOOHOCTh OLIEHHMBATh BKJIAaJ POCCUWCKUX YUYEHBIX B CTAHOBIICHHE H
pa3BuTHE OWONOTUM, MOHMMAaHUS 3HAY€HUs OWOJIOTMU B IO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)XKeHHMIO U 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEW POCCUUCKOTO HAPO/Ia;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBECHUS,

CIIOCOOHOCTh OILIEHMBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSCHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIUYHOTO BKJIaJla B MOCTPOEHUE YCTONYMBOIO OyIyIIIero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTEISAM, CO3JaHII0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIPUHSATUS IIEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBHUHU C
TpaauIusiMu Hapo10B Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHHUE SMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KaUeCTBA TBOPUYECKOU TUYHOCTH;

5) ¢usuuyeckoro BocnuTaHus, POpMHUPOBAHHUS KYJbTYPbI 310POBbS U
IMOIMOHAJBLHOIO 0JIaArONMOJIyYHsi:

NOHMMAaHHWE U peanu3alus 370pOBOro M Oe3onacHoro ooOpasza KHU3HU
(31opoBoe  TUTaHUE, COOJIOJCHWE TUTMCHUYECKUX TPaBWI U HOPM,
cOQTaHCUPOBAHHBI PEXHUM 3aHATUW U OTAbIXa, peryJsapHas ¢u3ndecKas
aKTUBHOCTH), OEpPEKHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 37I0POBbIO;

NOHUMAHUE IIEHHOCTU TMPaBWI WHAUBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOTO MOBEICHUS B CUTYaIIMIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HaHUE MOCIEACTBUM M HENMPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHUE LIECHHOCTH MacTepPCTBa, TPYA0JII00HE;

FOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJOTMYECKOM W COLHAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JIESTEILHOCTB;

MHTEpEC K pa3iuyHbIM cepam mpodecCHoHaTbHON AESATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymield mpodeccu U PEATU30BHIBATH
COOCTBEHHbBIE KU3HEHHBIE TJTAHbL;

TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHMI0O M €amM00Opa30BaHUIO Ha
MPOTSIKEHUU BCEU JKU3HU;

7) 3K0JIOTN4eCKOT0 BOCTIMTAHMS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUSI;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJBTYpPhl: TPUOOPETEHHE OIbITa
IJIAHUPOBAHUSA TOCTYNIKOB M OIIEHKHM MX BO3MOXHBIX TIOCIEICTBUM IS
OKpY’Karollen Cpebl;

OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM M MyTel ux
pelIeHus;

CHOCOOHOCTh MCIIOJIb30BaTh MPUOOPETaEMbIE MPU U3YYEHUH OUOJIOTUU
3HaHUSI W YMEHUS TPU PEHICHUU TMPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM
MIPUPOJIOTIONB30BaHNEM  (COONIOJIGHHEe  TpaBUJl  TOBEACHUS B MPUPOJIE,
HaMpaBJICHHBIX HA COXPAHCHUE pPABHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, Onochepsl);



AKTUBHOE HEINPHUATHE JCUCTBUW, MNPUHOCIIIUX BpEd  OKpYXKarolleh
MPUPOJHON cpeie, YMEHUE MPOTHO3UPOBATH HEOIArONMPUSTHBIE JKOJIOTHYECKHUE
MOCJIEACTBUSA NMPENITPUHUMAEMbIX JEUCTBUHI U NMPEAOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO IKOJIOTHYECKOTO MBILIJICHUS, YKOJIOTMYECKON KYJIbTYPHI,
OIIBITA NEATEIIbHOCTH JKOJIOTUYECKOHU HAaINpPaBJIIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MUMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOW WU COLMAJIBHOM
MPAKTUKE, TOTOBHOCTHU K YYaCTHUIO B MPAKTUYECKOU JIESITEIIBHOCTH 3KOJIOTUYECKOU
HANpaBIICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

chOpMUPOBAHHOCTL MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOW M YMTATEIBCKOM KYJIbTYpPbl KakK CpPEACTBa
B3aUMOJEUCTBUS MEXKY JIFOJbMU U TIO3HAHUSA MUPA;

noHMMaHue crneuruuku OUOJOTHMH KaK HayKH, OCO3HaHUs €€ poJlu B
(GbOopMUPOBAaHUU PALMOHAIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIEHUA 00 OKpYXalolleM MHUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B TO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpoodiieM
COXPaHECHUS NPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTHU OHMOJIOTUU JUIsi COBPEMEHHOU IUBUIU3AIINU:
oOecrieyeHrs: HOBOTO YPOBHS Pa3BUTHUSL MEIUIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOTHUM, CIOCOOHBIX peliaTh PECypcHble  MPOOIEMBbI  Pa3BUTHUS
YeJI0BeueCcTBa, MOMCKA MyTe BhIXOAA U3 IN100ATbHBIX 3KOJIOTUUYECKUX MPOOJIeM U
oOecrieueHHsi  mepexoja K  YCTOWYHMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMOJYYCHUU OUOJOTMUECKMX 3HAHUW B IEIIX
MOBBIMICHUST OOIIEeH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW TPAMOTHOCTH O0ydJaronuxcs, GopMupyemoit
MIPU U3Y4YEHUU OUOJIOTHUH;

IMOHUMAHUE CYLIHOCTM METOJOB ITO3HAHUS, UCIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WCIOIb30BaTh IMOJy4YaeMble 3HAHUS [UJIs aHalIu3a u
OOBACHEHUS SIBICHUM OKPYXAIOIIEr0 MHUpPA U MPOUCXOAIIUX B HEM HM3MEHEHU,
yMeHUE JenaTh OOOCHOBAHHBIC 3aKIIOUCHHUS HA OCHOBE HAY4YHBIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OWMOJIOTUYECKUE 3HAHUS IS
perieHus NpooJieM B pealibHbIX KU3HEHHBIX CUTYAIIUSIX;

OCO3HaHHWE LEHHOCTU HAYYHOU AEATENBHOCTH, TOTOBHOCTH OCYLIECTBIISTH
MPOEKTHYIO U UCCIIENOBATENBCKY IO AEATEIbHOCTh UHIANBUAYAIBHO U B IPYIIIIE;



I'OTOBHOCTD u CIIOCOOHOCTD K HCIIPCPBIBHOMY O6p&30BaHI/IIO u
CaMOO6paSOBaHI/II-O, K aKTHUBHOMY IIOJTYUYCHUIO HOBBIX 3HAaHUHK 110 OHMOJIOTHH B
COOTBCTCTBHUH C KMU3HCHHBIMHU HOTpe6HOCT$IMI/I.

METANIPEIMETHBIE PE3YJIbTATbI

MeranpeameTHble pe3yJibTaTbl OCBOEHUs ydeOHOro mnpeamera «buomorus»
BKIIIOYAIOT: 3HA4YMMble I8  (OPMHUPOBAHUS MHPOBO33PEHHS 00yUaronIuxcs
MEXIUCIHUIUIMHAPHBIE (MEXIpeAMETHbIE) OOIeHayUHbIe TTOHITHS, OTpaKarolIne
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHenu(UKy METOJO0B IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPIUs, SIBJICHUE, IIPOIIECC,
cucTeMa, Hay4YHbIM (akT, NPUHIUI, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccieoBaHue,  HAOMIOJEHHME, U3MEpPeHue, JKCHEPUMEHT U JAPYrux),
YHUBEpCalbHble y4deOHble JelcTBUS (IIO3HABATENbHbIE, KOMMYHHUKATUBHBIE,

PEryJIATUBHBIE), o0OecrieurBaroIIne dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTA H  COIIMAJIbHOM KOMIETEHIIMH O0O0ydYaroniuxcs, CIOCOOHOCTb
o0Oy4Jaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEKIUCLIUTUIMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUS W  YHHBEpPCaJIbHbIE y4eOHBIC JICUCTBUA B
MO3HABATEIIbHOW U COLIMATIbHOM ITPAKTHUKE.

MeranpeamMeTHbie pe3yJabTaThl OCBOEHHUS MPOTrpaMMBbl CpeaHEro oOIIero
o0pa3zoBaHusl JOJKHBI OTPaXKATh:

OBJanenue YHHUBEPCAJIbHBIMHA y4eOHbIMH Mo3HaBaTeJbHBIMHI
AEUCTBUSIMM

1) 6a30Bble JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITEILHO  (OpPMYJIUpPOBAaTh W aKTyaJu3upoBaTh  Ipodsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIO0JIb30BAaTh NPH OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, CUHTE3a, CpaBHEHUS, KJIacCUPUKAIMU, 0000IIEHNUs ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTEpHbIC NMPU3HAKU, YCTaHABIMBAThH
CBSI3U C IPYTUMHU MOHSATHSIMH ),

ONpENENITh WEIH ACATEIbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUU UX
JTOCTHXKEHHS, COOTHOCUTH PE3YJITATHI ACATEIBHOCTH C MMOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS JJIs1 OOBbACHEHUs (DAKTOB U SBJICHUUN
KUBOUW MPUPOJIBI;

CTPOUTH JIOTUUECKHUE pacCCyXJeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, IO
aHAJIOTHH), BBIABISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITFOUCHUS;

MPUMEHSITh CXEMHO-MO/ICIbHbIEC CpeAcTBa TS MPEJCTABIICHUS
CYIIIECTBEHHBIX CBSI3€M W OTHOIIECHUM B M3yuaeMbIX OMOJOTHUYECKUX OOBEKTax, a



TakKe  MPOTUBOPEUMM  Pa3sHOr0  pojAa,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMALIMOHHBIX UCTOUHHUKAX;

pa3pabaThiBaTh IUJIaH pelIeHUs MpoOJieMbl C yYETOM aHalu3a MMEIOIIUXCS
MaTepuaJbHbIX U HEMAaTEepUaTIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
1EesIM, OLIEHUBATh PUCKU MOCTIEICTBUM 1€ TETbHOCTH;

KOOPAMHUPOBATh W  BBIMOJHATH PabOTy B  YCJIOBHUSAX  PEaIbHOTO,
BUPTYQIHHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIAEI0BaATEIbCKHE e CTBUS:

BJIAJICTh HaBbIKaMU y4eOHO-UCCIIEI0OBATEILCKONU U TIPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  paspeuieHus mpo0jeM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1a4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB MMO3HAHUS;

UCIOJIb30BAaTh pPa3JIUYHbIE BUIBl JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHWS, €r0 WHTEPIpeTaluu, NpeoOpa3OBaHUI0 W TMPUMEHEHHUIO B Y4EOHBIX
CUTYaIlMsX, B TOM YKCJE MPU CO3JaHUU YUEOHBIX U COIMATIbHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHHS, BIaIETh HAYYHOW TEPMUHOJIOTHEH,
KIIFOYCBBIMU ITOHATHUAMHU U MCTOAaMU,

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa3oBaTEIbHOU
JESTETbHOCTU U KU3HEHHBIX CUTYalHX;

BBISIBIIATh MPUYMHHO-CIEJACTBEHHbIE CBSI3M W aKTyallU3UpoBaTh 3ajauvy,
BBIJIBUTaTh THUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMeHTbl ISl J10Ka3aTelbCTBa
CBOMX yTBEP)KIECHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHANTM3UPOBATh TOJYYEHHbIE B XOJI€ pELICHUS 3aJaud  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHOZUPOBATH N3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh I€JICHANPABICHHBIN MOUCK TEepPEeHOCa CPEJCTB U CHOCOOOB
JENCTBUS B TPO(PECCUOHATILHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHMS B IMO3HABATEIbHYI0 U MPAKTUYECKYIO 00JacTh
KU3ZHEACSITEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIaCTe;

BBIIBUTATh HOBBIC WJICH, MpeJiaraTth OPUTHHAIBHBIC MOJIXOJbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(MOpMALNH (TEKCTE YU4EOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHUTeparype, OUOJOTMUECKHUX CIIOBApAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHBIX, B WHTepHeTe), aHAIM3UPOBATH



nH(pOpMaLUIO pa3TUYHBIX BUOB U (POPM MPEACTABICHUS, KPUTUYECKU OIICHUBATh
e€ I0OCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

dbopMyIHpOBaTh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU MOUCKE U
otbope Ouonornueckoil nHpopmauu, He0OXOIUMON JJisl BHIMOJHEHHS YUEOHBIX
3ajady;

npuoOpeTarh OMBIT HUCIOJIb30BaHUs HUHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATH KYJITYPY aKTUBHOTO WCIIOJIb30BAHUS PA3TUYHBIX
MMOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaATh  ONTUMAIbHYHO  (GOpMYy  TPEACTaBICHUS
ounosornueckoit nHpopmanum (cxemsbl, rpadUKu, JUarpaMMbl, TaOIUIIBI, PUCYHKH
H Ipyroe);

UCIOJIb30BaTh HAy4HBIM $3BIK B KauecTBE CpelcTBa IMpu padoTe ¢
Oouosiornyeckoi uHbOpMaALME: NPUMEHATh XUMHUYECKUEe, (U3MUYECKUE U
MaTeMaTH4YeCKue 3HAKU U CHUMBOJIbI, (OpMYyJbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH;

BJIQJIETh ~ HABBIKAMU  pACIIO3HABAHUS W 3allUThl  WHGOpPMAINH,
nH(pOpPMaIIMOHHON 0€30MMaCHOCTH JINYHOCTH.

OBjaeHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU e CTBUSIMH

1) oOmenume:

OCYILECTBIATh KOMMYHHKAIIMH BO BCeX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe WJIM JUCKYCCHUU MO CYLIECTBY 0OCY)KJaeMoW TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHUTEIIbHO BBIMOJHEHUS MpejiaraeMoiu
3aJja4¥, YYUTHIBATh UHTEPECHl M COTIACOBAHHOCThH MO3UIUN JAPYTHUX yYaCTHUKOB
Janora Win JUCKYCCUH);

pacrno3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHHS, I[MOHUMATh 3HAUYCHHE
COIMAIHPHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOHQIUKTHBIX CHUTYAIIHH,
YMETbh CMSITYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJICTh PA3IMUYHBIMU CIOCOOAMHU OOIICHUS M B3aUMOJCUCTBUS, MOHUMATH
HaMEpPEeHUsl IPYTUX JIIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppPEKTHOU Popme GopMyIIMpOBATH CBOU BO3PAKEHUS,

pPa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHIYaTbHOU
paboTHI MPU peleHnd OUOTOTHUECKOHN MPOOIIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHHUS TPYIIOBLIX (HOPM B3aUMOACHCTBUSI IPU PEIlIeHUH YueOHOM 3a1auu;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX NEHCTBUHA C Y4€TOM OOLIUX
HMHTEPECOB U BO3MOKHOCTEH KaXKJI0TO YieHa KOJJIEKTURA;



NPUHUMATh  1I€IM COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JCUCTBHS MO €€ NOCTHXKEHUIO: COCTAaBIATh IUIAaH JICUCTBUU,
pacnpenensaTh poiau ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOET0 BKJIAJa M KaXXJOr0 YYAaCTHHMKA KOMAaH]bl B
oOIIMI pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTh HOBBIE TMPOEKTHI, OIIEHWBAaTh WJEH C TO3UIMA HOBH3HBI,
OPUTHMHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIATh TMO3UTHUBHOE CTPATErMYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYAIUSX, TIPOSIBISTH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUITUATUBHBIM.

OgyajileHHe YHUBEPCAJIbHBIMHU PeryJsiTUBHbIMHY /Ie/iCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBISIBICHUS NpoOJIeM U UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAaIlUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKHMX 3HAHUM I1I€JIeBble U CMBICIOBbBIE
YCTAaHOBKHM B CBOUX JIEHCTBUAX M MOCTYyIKax MO OTHOIIEHHUIO K UBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3JOPOBbIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIATh IMO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a7aul B 00pa30BaTEIbLHOMN
JESTEIbHOCTU U KU3HEHHBIX CUTYalHX;

CaMOCTOSITEJILHO ~ COCTaBIISITh IJIaH PEIICHHs MNpoOJeMbl €  y4E€TOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEHM U MPEANIOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsATh paMKH y4eOHOTO NMPEIMETa Ha OCHOBE JINYHBIX MPEATIOYTECHHUI;

JIeNiaTh OCO3HAHHBINA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELIEHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOW SPYAMIIMU B
pa3HBIX 00JIACTAX 3HAHUMW, MOCTOSHHO TOBBINMIATH CBOW OOpa3oBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYyallUsSM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YJIbTATOB LIENISM;

BIAJCTh HABBIKAMHU  [O3HABATEIIBHOW  pedIeKCMu Kak  OCO3HaHUs
COBEpILIAEMBIX JEHCTBUUA M MBICIUTEIBHBIX MPOIECCOB, MX pE3yJbTaTOB U
OCHOBAaHUM, HMCMOJIb30BaTh NMPUEMBI pedieKCuu AJisi OIEHKH CHUTyalluH, BHIOOpa
BEPHOTO PEIICHUS;

yMETh OIICHMBAaTh PHUCKU M CBOCBPEMEHHO MNPUHUMATh PEIICHUS] MO HX
CHUKEHMUIO;



IPUHUMATh MOTHBBI M apryMEHThl JAPYIMX IpH aHaJIU3€ pe3yJIbTaToOB
NEATENBbHOCTH;

3) npuHATHE ce0A U APYTUX:

OpUHUMATh ceOsl, TOHUMAasi CBOM HEIOCTAaTKU U JJOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHThl JAPYIMX IPH aHaJIU3€ pPe3yJbTaToB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTHX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JIPYTrOTO YeIOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTtHbie pesyabTaThl ocBoeHUs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieniuueckue s yaeOHoro npeamera « buoaorus»
Hay4HbIC 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBHI IO OCBOCHUIO, UHTEPIPETALNHN U
peoOpa3oBaHUI0 3HAHUM, BUABI AEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHCHUIO 3HAHWM B Pa3IUYHBIX YYEOHBIX CHUTYyaIUsAX, a TAKXKe B pPeabHBIX
KU3HCHHBIX CHUTYaIlUsX, CBS3aHHBIX C Oumosiorued. B mporpamme mnpenMeTHBIC
pe3yabTaThl MPEICTaBICHBI MO roJaM 00yUYeHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHSI yueOHOro mpenmera «buonorus» 6 10
Kjacce NOJKHbI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUN O MECTE W POJU OMOJOTHHU B CHCTEME HayYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHUS, O BKJIaJ€ POCCHUCKHX U
3apyOekKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTHH, (DPYHKIIMOHAIBHOMN
IPaMOTHOCTHU Y€IOBEKa JJI PEUICHUS )KU3HEHHbBIX 33]1a4;

YMEHUE DPacKpbIBaTh COJEpKaHUE OHOJOTMYECKUX TEPMUHOB U TOHSITHM:
JKU3Hb, KJI€TKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIeCTB M IIpeBpallcHHE
SHEPTHH), TOMEOCTa3 (caMOperyJsius), YpOBHEBas OpraHU3allMs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOTYKIIHS ), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JaraTh OWOJOTHYECKHME TeOopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajJbHasg JOTrMa MOJEKyJsipHOM Ouomnoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1I. BaBuioBa) u y4yenus (0 LeHTpax MHOTOOOpaszus u
MPOMCXOXKIEHUS KyIbTypHbIX pactreHuid H. V. BaBuiioBa), onpeaensaTs IrpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJI€Th METOJaMH HAYYHOT'O TTO3HAHUS B OMOJOTHH: HAOIIOICHUE U
OTIMCaHUE KUBBIX CHCTEM, IMPOIECCOB M SBJICHUN, OpPTaHM3alsl W TPOBEICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMI)KEHHUE  THUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTA MEX]y HCCIEIyEMbIMU BEIUYUHAMH, OOBICHEHUE TMOTYyUYCHHBIX



pE3yJIbTaTOB, MCIHOJb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbI HA OCHOBAHHHM MOJYUYEHHBIX PE3yIbTaTOB,;

yMEHHUE BBIICNATh CYLIECTBEHHbIE NMPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH
IpoLIeCCOB: OOMEHa BEUIECTB W IMPEBpAIICHUs] YHEPrUu B KIETKE, (POTOCHHTE3a,
IUTIACTUYECKOIO0 M HIHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHHS, PAa3MHOKEHUS, WHAMBUAYAJIbHOTO pPa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE NPUMEHSTh MOJIYYEHHbIE 3HAHUA 1 OOBSICHEHUS OMOIOTUYECKUX
MPOLIECCOB U SIBICHUM, ISl MPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C LEeJpl0 obecriedeHHss O€30MacHOCTH CBOEro 3J0pPOBbS U 3I0POBbS
OKpPY>KaIOLIUX JIFOAEH, COOMIOEHUSI HOPM IPAMOTHOTO MOBEJAEHUS B OKPY KatOIIen
OPUPOJHON cpene, NMOHMMAaHUE HEOOXOJUMOCTH HCIOIb30BAaHUSA JOCTHKEHUN
COBPEMEHHOM ouonorun OMOTEXHONOTUI 11 PalUMOHAIBHOTO
IPUPOJONOIB30BaHNUS;

yMEHHE pemaTh »dJEMEHTapHble TEHeTHYeCKHe 3aJadd Ha MOHO- U
IUTUOPUIHOE CKpEIIUBAaHUE, CIEIUIEHHOE HACIEIOBAHUE, COCTABISITH CXEMBI
MOHOTHOPHIHOTO CKPEUIMBAHMS MJis MPEACKa3aHUsl HACIEAOBAHHS MPHU3HAKOB Y
OpraHu3MOB;

YMEHUE BBITIOJHATh J1a0OpaTOpHBIE W TpakTUYecKue paldoThl, COOI0IaTh
npaBuiia Ipu padboTte ¢ yueOHbIM U Ta0OPATOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJICpIKAaHWSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpelcTBa MacCOBOW MH(OpMAIUU, HAYYHO-TIOMYJISIPHbIE
MaTepHalbl), STUYECKHUE acCleKThl COBPEMEHHBIX HCCIEeNOBaHUA B OHMOJIOTHH,
MeIUIMHE, ONOTEXHOIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NMCHBMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 UH(GOPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCIO0JIb30BaTh MOHATUMHBIN annapar OMOJIOTHH.

[IpenMeTHble pe3ysbTaThl OCBOEHUA ydyeOHoro mnpeamera «buonorus» e 11
Kjiacce NOJKHbI OTPaXaTh:

c(pOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTMH B CUCTEME HAay4YHOIO
3HaHMUS €CTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCUUCKHX H
3apyOeXKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUHU, (DYHKIMOHATBHOU
IPaMOTHOCTH YeJIOBEKa JJIs PElIeHMs] )KU3HEHHBIX 3a]1ay;

YMEHHUE PaCKpbIBaTh COJEp)KaHHE OMOJOTMUECKUX TEPMHHOB U TOHSTHIA:
BU/I, TOMYJISALUS, TEHO(POH I, IBOJIOIHUSA, ABUKYIIHE CUJIbI ((haKTOpPHI) SBOJIOLHH,
IPUCIOCOOJIEHHOCTh OPraHu3MOB, BUA000pa30BaHUE, HKOJIOTHYECKHE (DaKTOpHI,



DKOCHUCTEMa, TMPOJYIEHThI, KOHCYMEHTBHI, PpPEIyLEHThl, 1EeNU I[HUTAHHUS,
HKOJIOTHYECKasi TUpaMuia, OuoreoieHos, ornocdepa;

yMEHUE Wu3JaraTb OWOJIOTHYECKHE TeOopuHu (dBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUsS DBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponbimeBoro cxoactBa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBlICHUN U
nyter 3Bomoruu A. H. CeseproBa, yuenuss o omochepe B. WM. Bepuanckoro),
OTIPENIETISATh TPAHUIIBI UX MPUMEHUMOCTH K JKMUBBIM CHCTEMaM;

YMEHHUE BIAJ€Th METOJaMHU HAYYHOT'O TO3HAHUS B OMOJOTHH: HAOIIOICHUE U
OTIMCAaHUE KUBBIX CHCTEM, MPOIIECCOB M SIBJICHUN, OpPTaHM3alldsl U TMPOBEICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMI)KEHHUE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMU BEIUYUHAMH, OOBICHEHUE TMOTYyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHUE
JieNiaTh BBIBOJbI HA OCHOBAHUH MOJIYUYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPHU3HAKKW CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, NOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoEeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTU, €CTECTBEHHOTO O0TOOpa, BUA000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpraHu3MOB, JIEUCTBUS DJKOJOTUYECKUX (PAKTOPOB HAa OPraHU3MbI, IEpeHoca
BCIIECTB M TOTOKA DJHEPTUM B DKOCHUCTEMAaX, AHTPOIOTCHHBIX HW3MEHEHUU B
HKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOT€OXHMHYECKUX
LUKIJIOB B Onocdepe;

YMEHUE MPUMEHATh MOJYUYEHHbIE 3HAHUA UIsI OOBSICHEHUS] OMOJIOTUYECKHUX
MPOLIECCOB U SIBICHUM, JJISI IPUHATUS NMPAKTUYECKUX PELIICHUN B MOBCEIHEBHOM
AKU3HU C LENbl0 oOecredyeHus Oe30MacHOCTH CBOEro 370pOBbS U 310POBbS
OKpY>KaIOIIUX JIFOJIeH, COOTI0JIEHHSI HOPM IPaMOTHOTO MOBEAEHUS B OKPY KarOIIeH
MPUPOJHOU cpele, MOHMMaHuE HEOOXOJMMOCTH HCHOJb30BAHUS JIOCTUKEHHI
COBPEMEHHON OMOJIOTUH TSl PAllMOHAIBHOTO TTPUPOIOTIOTB30BAHMUS;

YMEHHUE peliaTh dJIeMEHTapHble OHOJOTHYECKHE 3a7a4H, COCTABISATH CXEMBI
nepeHoca BeIIeCTB U YHEPTUHU B SKOCUCTEMaXx (IeNy MUTAHUS);

YMEHHUE BBITIOJHATh J1abOpaTOpHBIE W TpaKTUYecKue pabdoThl, COOI0IaTh
npaBujia npu padbote ¢ yueOHbIM U Ta0OPATOPHBIM 000PYIOBAHUEM;

YyMEHHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTUYECKOTO  COJICP)KAHMSI, BKJIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CPEICTBA MacCOBOUW MHGOPMAIIUU, HAYYHO-TIOMYJISPHBIC
Marepuaibl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTHYECKHE  TPOOJIEeMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YyMEHUE CO37]aBaTh COOCTBEHHbIC€ NHUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 UH(GOPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUMHBIN armapar OuOJIOTUH.



TEMATHUHYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoaunvecTBo yacoB DJIEeKTPOHHbIE
HanmeHoBaHHe pa3/1e/ioB U TeM undgpoBbie
Ne n/m P Kourtpoasnsie | IIpakTuueckue (ucpp )
NnporpaMmbI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [IOK
1 b 2 0.5
HONOTIIL KaK Hayxd https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 XK 1 1
WBBIE€ CUCTEMBI M UX OpTaHU3aIIMs hitps://m.cdsoo.rw/7 416292
3 XUMHUYECKHUM COCTAB U CTPOEHUE KIIETKU 8 1 bubmmorexa [JOK
p https://m.edsoo.ru/7f41¢292
bubmuorexa [IOK
4 XK
MBHEACHTEILHOCTD KIACTIH 6 https://m.edsoo.ru/7f41¢292
5 Pa3MHOXkeHnEe 1 HANBUAYAIbHOE Pa3BUTHE 5 1 1 bubnuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh 1 UBMEHUYHMBOCTD 2 15 bubmmorexa [IOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [[OK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
P 1
8 C3EpBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 4



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

11 KIIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@posbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka LIOK
! IBOTMOUUOHHAS GUOTIOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 1 0.5 bu6mmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 0) 5 1 1
PTAHH3MbL H ORpY>arotiias cpe/ta https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo06 9 1
0001IECTBA U HKOJIOTUYECKHE CUCTEMBI hitps://m.cdsoo.ruw/7f4 1ccT4
bubmuoreka [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuvecTBo yacos DJIEKTPOHHBIE
Ne Hdara uugposbie
Tema ypoka Kountpoabubie | [IpakTuueckue
n/n Beero U3Yy4eHM S o0pa3oBaTte/ibHbIE
padoThI padoThl
pecypcebl
bubnnoreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
04.09.2025 https://m.edsoo.ru/863e632a
MerTo/1bl TO3HAHUS KUBOW TPUPOJIBIL.
[IpaxTuueckas padora Ne 1
2 «Hcrionp30BaHue pa3IuYHbIX 1 0.5 bubmorexa [IOK
P ' 11.09.2025 | https://m.edso0o.ru/863e¢6122
METOJIOB IIPH N3YYCHHUN
OMOIOTMYECKHX 00BEKTOB
3 buonorudeckue CUCTEMBI, MPOIIECCHI i bubmnorexa [IOK
U UX U3y4YCHHE 18.09.2025 | https://m.edso0o.ru/863¢6564
4 XUMUYECKHI cocTaB KiIeTku. Boma u | bubnmorexa LIOK
MMHEPAJIbHBIE COJIU 25.09.2025 | https:/m.edsoo.ru/863e674e
bu6nunoreka LIOK
5 BeHKH. COCTaB 1 CTpoeHHe 6eHKOB 1 02102025 https://m.edsoo.ru/863e6b72
depMeHTH — OHOJIOTHYEeCKHe
KaTanuzaropsl. JJabopatopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnuoreka [IOK
KaTaJIMTUYECKOM aKTUBHOCTH ' 09.10.2025 | https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMEpPE aMUIa3bl
WJTU KaTaJias3bl)»
7 Yriaesoasl. JIunuasl 1 Bubmorexa HOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

16.10.2025

Bbubnunoreka LIOK
8 Hywientiosbie kucaotsl. AT® 23.10.2025 | https://m.edsoo.ru/863e6d5¢
9 HcTopus n MmeTopl N3ydeHUs bu6muoreka [JOK
kietku. Knerounas teopus 06.11.2025 | https://m.edsoo.ru/863e6e88
10 Knerka kak 1iejoctTHas )KuBas
cucreMa 13.11.2025
CtpoeHnne 3yKapuoTHIECKOU
kieTku. Jlaboparopnas pabora Ne 2
«M3yueHne CTpoeHUs KIETOK Bbubnnorexa [IOK
11 pacTeHuil, ’KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e¢60
. 20.11.2025
OaKkTepHii 1Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOIIpEnaparax 1 ux
OTTHCAHUEY
bu6nunoreka LIOK
12 OOMeH BemecTs U META00H3M 27.11.2025 | https://m.edsoo.ru/863e766¢
Bbubnunorexa LIOK
13 Porocutes. XemocHres 04.12.2025 | https://m.edsoo.ru/863e7¢98
. bubmuoreka [IOK
14 JHepreTHieciHi oomen 11.12.2025 | https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN UK KIeTKU. [{emenue
kieTkn. Muto3. Jlaboparopnas
15 paborta Ne 3 «Ha6n}0;;HH5 MHUTO3a B bubnmorera [TOK
18.12.2025 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
16 Buocunres 6enka. Peakius Bbubnunorexa LIOK
MaTPpUYHOTO CHHTE3a 25.12.2025 | https://m.edso0o.ru/863¢796¢
17 Tpancnsauus — OuocuHTe3 Oenka bu6muoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

15.01.2026 | https://m.edsoo.ru/863e796e
13 Hexknerounsie popmMbl KUZHH — bu6nuoreka LIOK
BUPYCHI 22.01.2026 | https:/m.edso0o.ru/863¢7540
Bbubnunoreka LIOK
19 DopMbl pa3MHOKEHHUSI OPTaHU3MOB 29.01.2026 https://m.eds00.ru/863e81b6
T https://m.edsoo.ru/863e83 1e
. bubnmoreka [JOK
20 M
eHos 05.02.2026 | https://m.edsoo.ru/863¢7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX
kieToK. OTUI0A0TBOPEHHE.
’1 JlabopaTtopHnast padota Ne 4 0.5 bubmmoreka [JOK
«3yueHne cTpoeHus MOJIOBBIX ' 12.02.2026 | https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpPOTIperapaTax»
” WuauBunyanbHoe pa3BUTHE bu6muoreka [JOK
OpraHu3MoOB 19.02.2026 | https://m.edsoo.ru/863e8436
” I'enetuka — Hayka o bu6muoreka [IOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU 26.02.2026 | https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HaceA0BaHUS
24 pu3HaKoB. MOHOTHOPHTHOE bubmorexa [IOK
P ' P 05.03.2026 | https://m.eds0o.ru/863e8878
CKpEILMBAHUE
UTHOPHUIHOE CKpEeIMBaHue. 3aKOH
25 fCSaBI/II())I/IMOFO Haine OBaHMUS bubmorexa HOK
8 12.03.2026 | https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenieHHoe Hacle10BaHUe
%6 npu3HakoB. JlaboparopHas pabota 0.5 bubnmoreka [JOK
Ne 5 «3yuenue pe3ynbTaToB ' 19.03.2026 | https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO U JUTHOPUIHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIMBaHMA Y IPO30(IIIBI HA
TFOTOBBIX MUKPOIIpEIapaTax»

7 I'enernka nona. HacnenoBanue | bubnnoreka [IOK
MIPU3HAKOB, CLUEIUIEHHBIX C TIOJIOM 26.03.2026 | https:/m.edsoo.ru/863e8¢c60
M3menunBocths. HenaciaencTBenHas
M3MEHUYUBOCTH. JlabopaTopHas

)3 pabota Ne 6. M3yuenue | 0.5 bubnmoreka [JOK
MOAU(PHUKAITMOHHON N3MEHYHBOCTH, ' 09.04.2026 | https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAITMOHHOTO Psijia U
BApUALMOHHON KPUBOW»

HacneactBennast '3SMEHUMBOCTb.

29 JIaGoparopHas padora Ne 7. 1 0.5 bubnuoreka [IOK
«AHanu3 MmyTanui y 1po30Quisl Ha ' 16.04.2026 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»

bubnuoreka [IOK

30 Fenetika wenosexa ! 23.04.2026 | https:/m.edsoo.ru/863e8d78
PesepBHblit ypok. O60011eHNE TIO

31 teMe «HacieacTBeHHOCTD U 1
W3MEHYMBOCTh OPraHU3MOBY 30.04.2026

32 Cenekius Kak HayKa W IIpolLiece 1 bubmorexa [IOK

07.05.2026 | https://m.edso0o.ru/863¢9214

1 MeTobl U JOCTHKEHHS CEIIEKIUN 1 bubnuoreka [IOK
pacTeHuil 1 KUBOTHBIX 14.05.2026 | https://m.edsoo.ru/863e9214

14 buoTtexHonorus kak oTpacib | bubanorexa HOK
MPOU3BOACTBA 21.05.2026 | https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KoaunvecTBo yacoB DJIEeKTPOHHBIE
Ne Mara nudposbie
Tema ypoka Kontpoabubie | [pakTuueckue
n/n Bcero U3Yy4eHMSs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ N3yUYECHHS 1 bubmmorexa [IOK
B A Y 02.09.2025 | https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTus mnpencTraBicHUM | bu6muoreka [JOK
00 3BOIIOLIUHA 09.09.2025 | https://m.edsoo.ru/863e9570
bu6nmoreka LIOK
M 1
3 HRPOIBOIOLIA 16.09.2025 | https://m.edsoo.ru/863e9cle
[Nomynsiius Kak >JeMeHTapHas
€/IMHUIIA BUJA U YBOJIIOIUH.
4 JII:,160 I:tTo I-f[aﬂ abora Jl\io 1 1 0.5 bubnrorexa LIOK
paTopHas p B ' 23.09.2025 | https://m.edsoo.ru/863¢99c6
«CpaBHeHHE BHJIOB TIO
MOP(}OIOTUIECKOMY KPUTEPHIO»
5 JIBrKyIIIMEe CHITBI (3JIEMEHTApPHBIC | bubnmoreka [JOK
(hakTOpBbI) IBOTIOLUU 30.09.2025 | https:/m.edsoo.ru/863¢9da4
bubmnoreka [IOK
E i 1
6 CTCCTBEHHbI OTOOP 1 €rO (popMe! 07.10.2025 | https://m.edso0o.ru/863e¢9ed0
PesynbpTarsl 3BONIIOIINNA:
MIPUCTIOCOOTIEHHOCTh OPTaHU3MOB H
7 BHI00OpaszoBanue. JlaboparopHas | 0.5 bubnmnorexa [JOK
pabota Ne 2 «Onucanue ' 14.10.2025 | https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U
€€ OTHOCUTENLHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubnnorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

JKU3HU HA 3eMiie)»

MaKpO3BOJIFOLAN 21.10.2025 | https://m.edsoo.ru/863e9cle
9 HeoGpaTtumocTs 3BoSTIOIAH 11.11.2005
10 HcTopust xu3HU Ha 3eMIIe U METOIBI
€€ U3y4yeHus 18.11.2025
1 ['unoTe3sl MPOUCXOXKICHUS KUZHU bubanorexa HOK
Ha 3emJe 25.11.2025 | https://m.edsoo.ru/863eaSa6
12 PazButune xxu3HM Ha 3emMIie 10 3pam bubnuoreka [IOK
U IIepHoIaM 02.12.2025 | https://m.edsoo.ru/863eabbe
OcCHOBHBIE ITarbl YBOJIOLUN
PacCTUTEILHOTO U dKUBOTHOI'O MUpA.
13 [IpakTrueckas padora Ne 1 0.5 bubanorexa HOK
«3ydyeHne NCKONIaeMbIX OCTaTKOB 09.12.2025 | https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITUSIX)
14 CoBpemMeHHasi cucteMa bubanorexa HOK
OPraHU4eCKOro Mupa 16.12.2025 | https://m.edsoo.ru/863ea48e
15 DBOJTIONIUS YEJIOBEKa bubmuoreka [IOK
(anTpOmorenes) 23.12.2025 | https://m.edsoo.ru/863eac2¢
16 JBxyiue cuibl (pakTopsl) bu6nuoreka [IOK
aAHTPOTIOTeHE3a 30.12.2025 | https://m.edsoo.ru/863cad44
17 OCHOBHbBIE CTaJIUU DBOIIOLNI
YeJoBeKa 13.01.2026
18 UYenoBeueckue pacsl U IPUPOIHBIE bubnmoreka [JOK
ajanTaluy 4eJIOBeKa 20.01.2026 | https:/m.edsoo.ru/863eaea
PesepBHblit ypok. O60011eHNHE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 27.01.2026



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

OKOJIOrHs KaK HayKa

03.02.2026
21 Cpenpl 0OUTaHUS ¥ SKOJIOTHYECKHE bubnmoreka [JOK
(bakTopsl 10.02.2026 | https://m.edsoo.ru/863eafec
AobuoTtndeckue GpaxTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonornueckre 0coOOEHHOCTH
22 ACTEHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK
P P ' 17.02.2026 | https:/m.edsoo.ru/863eb10e
obutanusy. Jlaboparopuas padota
Ne 4. «BnusiHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIECYyCa»
bubnuoreka [IOK
23 brorueckue paxroper 24.02.2026 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapPAKTEPUCTUKU
nomysinuu. [IpakTryeckas pabota
24 Ne 2 «Ilogcuér mnoTHOCTH 0.5
Hv 03.03.2026
TTOTTYJISIIUI Pa3HBIX BUJIOB
pacTeHun»
)5 Coo01ecTBa OpraHM3MOB — bubmmorexa LIOK
OHOIIEHO3 10.03.2026 | https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKUE CUCTEMBbI bubnuoreka [IOK
(aKOCHCTEMBI) 17.03.2026 | https://m.edsoo.ru/863eb46a
OCHOBHBIC TTOKA3aTEIH YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI bubmmorexa [IOK
. PaNHLB!. 24.03.2026 | https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykieccus
28 [Tpupo € DKOCHCTE
PHPOJHBIE SKOCHCTEMDE 07.04.2026
29 AHTPONOTreHHbIE SKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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14.04.2026

30 buocdepa — rnobdanbhas | bu6nuoreka LIOK
JKOCcHcTEeMa 3eMITH 21.04.2026 | https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS | bubnmnoreka [JOK
ounocdepsl 28.04.2026 | https://m.edsoo.ru/863ebd 16
32 4 0 3 1
eJI0Be4YeCTBO B Orochepe 3emn 05.05.2026
1 Cocy1iecTBOBaHNE IPUPOIBI U | bubanorexa HOK
YeJI0BEYECTBA 12.05.2026 | https://m.edsoo.ru/863ebale
PesepBHblit ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U IKOJIOTNYECKUE 1 19.05.2026
CHCTEMBI»
35 P i . 1
C3CPBHbI YPOK 26.05.2026
OBUIEE KOJIMYECTBO YACOB I10 35 )5

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KVIACC

Kon
MpoBepsieMoro
pe3yJbTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus

CdopMUPOBAaHHOCTh 3HAHHWIA O MECTE€ W POJIM OHOJOTHMH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHNH COBPEMEHHOMH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCHMCKMX W 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Owosnorny; (QyHKIMOHAIBHOH TPAMOTHOCTH 4YEJIOBEKA IS PEHICHHS

JKHN3HCHHBIX 3aJa4

YMeHHe pacKkpbIBaTh COJAEpXKaHHE OHOJIOIMYECKMX TEPMUHOB U
NOHSATHI: KHU3Hb, KJIETKA, OPraHW3M; MeTa0oIi3M (OOMEH BEIECTB U
NpEeBpalleHUe HHEPruM), TOMEOcTa3 (caMOperyssiuus), YpOBHEBas
OpraHu3alysl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE (PENpOayKIMs),

HaCJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznarate OGMOJOTMYECKHE TeOpUU (KIJIETOYHAs, XPOMOCOMHaA,
MyTaluoHHas), 3akonbl (I'. Mengens, T. Moprana, H.1. BaBunosa) u
yueHus (0 LEHTpax MHOroo0Opasus M HPOUCXOKJEHHs KYJIbTYPHBIX
pactenuii H.W. BaBuiioBa), onpeaensTh rpaHulibl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHne BIAAeTh METOJaMH HAay4YHOr'o TIIO3HAHUA B OunoJorun
(Ha6J'IIOI[CHI/Ie U OIHCAHUC IKHUBBIX CHUCTEM, IPOLECCCOB U HBHGHI/II;'I;
opraHu3anmysa n IMPOBCACHHUC OHOJIOTHYECKOTO 9KCIICPUMCHTA,
BBIIBHXKCHUEC THUITIOTE3bI, BBIABJICHUC 3aBHUCUMOCTH MCKIY
HCCIICAYCMbIMU BEJIIMYMHAMU, O0OBSICHEHHE IMOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOJABI HA OCHOBAHHWHU IMOJIYUYCHHBIX pGSyJ'IBTaTOB)

YMeHue BbIIEIATh CYUIECTBEHHBIE TMPU3HAKH BHPYCOB, KIIETOK
NPOKAPUOT ¥  JYKAPHOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOCHHOCTH  TpOIlecCCOB OOMEHa  BEIIECTB U
MPEBpAIICHHsS] DYHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYCCKOTO |
DHEPreTUYecKoro  OOMEHa,  XEMOCWHTE3a, MHTO3a,  Meko3a,
OIJIOIOTBOPEHUS,  Pa3MHOXXEHMS,  HHIUBUIYaJbHOTO  Pa3BUTH

opranu3ma (OHTOTE€HE3)




YMenue IMPUMCHATH MMOJIYUYCHHBIC 3HaHUA JIIA 0OBSICHEHHS

OMOJIOTUYECKUX TPOIECCOB U SIBJICHUH, JUISI IPUHATHS TPAKTHYECKUX
pelleHri B IOBCETHEBHOM JKMU3HHU B 1IeNIAX oOecrieueHus 0€30MacHOCTH
CBOETO 3JI0POBBS U 3IOPOBBS OKPYKAIOIIUX JIFOICH, COOTIOACHUS HOPM
rPaMOTHOTO  TOBEJEHHUS B  OKpYyXKarouen

IPUPOIAHON  CpEXE;

IIOHHUMAaHHeC H€O6XOILI/IMOCTI/I HCITIOJIb30BAaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOM OHONOrMM ¥ OWOTEXHOJOTMHA s PalMOHAIBHOTO

MIPUPOIOTIOTB30BaAHUS

YMmenne peiiaTth 3JCMCHTAPHBIC T'CHCTUYCCKUC 3aJadd Ha MOHO- H
ILI/IFI/I6pI/II[HOG CKpCIIMBAHUEC, CHCIICHHOC HACJICOOBAHUC, COCTABJIATH
CXCMBbI MOHOFI/I6pI/II[HOFO

CKpCIIMBAHUA JJIA MMpEaACKa3aHuA

HaCJIeJOBaHMsI PU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JaOOpaTOpHbIE M NpPAaKTUYECKHEe paboThl,

cobmogaTh MpaBujia npu pabore ¢ ydyeOHBIM M J1IAOOPATOPHBIM

00opyaoBaHHEM

YMeHne KpUTUYECKH OLIEHUBAThb M MHTEPIPETUPOBATH MH(DOPMAIUIO
OHOJIOrMYECKOr0 COAEP KaHMsI, BKIIOYAIOIIYIO [ICEBJJOHAYYHbIE 3HAHUS
U3 pa3auuHbIX UcTOUYHUKOB (CMU, HayyHO-NIONYJIsipHBIE MaTepUabl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX MCCIEJOBaHUN B OHOJIOIHH,

MCOUIIUHEC, OHMOTEXHOJIOTUU

10

YMeHue co3aaBaTh COOCTBEHHBIE NMMCHbMEHHBIE M YCTHBIE COOOLICHUS,
000011ass OMOJIOrHUECKy0 MH()OPMALIMIO U3 HECKOJbKUX MCTOYHUKOB,

T'paMOTHO UCIIOJIB30BATh MOHSATUHUHBIN arrapar omoornu

11 KVIACC

Kox
NPoOBEPAEMOro
pe3yJbTara

IIpoBepsiemMble MpeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI 0CHOBHOI
o0pa3oBaTe/iIbHOIi MPOrpaMMbl cpeHero odiero oopa3zoBaHus

CdopMHUpPOBaHHOCTh 3HAHMH O MECTE M POJIM OUOJIOTMM B CHCTEME
HAYYHOTO 3HaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHHH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U HAYYHOI'O MHPOBO33PEHMS; O
BKJIQZIE POCCHMCKUX U 3apyOeXHbBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornyu; (PYHKIIMOHAIBHON TPAaMOTHOCTH YEJIOBEKa JUIS PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COACp)KAHHE OHOJOTUYECKUX TEPMUHOB U

TOHSTHIA: BUJ, MOMYJISAIUSA, TeHO(OH, IBOJIONHUS, JBIKYIIHE CHIIBI




(paxTopsr) HBOITIOLINH, MPHUCIIOCOOICHHOCTh OpPraHu3MOB,
BUJI000pa3oBaHue, 9KOJIOTHYECKHE (hakTopsl, IKOCUCTEMA,
HOPOIYICHTbI,  KOHCYMEHTBI,  PEIyILCHTHI, Hend  MUTaHUs,

9KOJIOrHYecKas upaMua, buoreoreHos, ouocgepa

YMeHue nznaratb OMoJIOTHYECKHE Teopuu (3BOJIIOLMOHHAs Teopust Y.
JlapBuHa,  CHHTETHMYECKas  TEOpHsl  SBOJIOLMH), 3aKOHBI U
3aKOHOMEpPHOCTU (3apojpimeBoro cxoactBa K.M. bapa, uepenoBanmst
IJIaBHBIX HampasiieHui u mytei 3Bomounu A.H. CeBepiioBa, yueHus o
ouocepe B.M.  Bepnanackoro), omnpeaensTh  paHMULBl  UX

MMPUMCHUMOCTH K JKXHUBBIM CUCTCMaM

YMeHHe BIageTh METOJAaMU HAy4YHOTO IIO3HAHUS B OHOJNOTUH
(HabmIOZICHWE W ONMCAaHUE KHUBBIX CHCTEM, MPOLIECCOB M SIBICHUIL,
opraHu3alusi W MPOBEAECHHE OHOJOTMYECKOTO0  SKCIEPHUMEHTA,
BBIJIBIDKEHHE  THUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXKIY
UCCIIelyeMbIMU BEJIMUYMHAMHU, OOBSICHEHUE IOJyUYEHHBIX pe3yJbTaToB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATHH, TEOPUM M 3aKOHOB; YMEHMHE

ACJIaTb BBIBOABI HA OCHOBAHHWHU MMOJIYUYCHHBIX pe3y.HBTaTOB)

Ymenue BBIJICTISATh CYILIECTBEHHbBIC TPU3HAKH CTPOCHUS
OMOJIOTUYECKMX  OOBEKTOB: BHWJOB, TOMYJSIMHA, MPOIYIECHTOB,
KOHCYMEHTOB,  pEAyLICHTOB,  OHMOTEOIICHO30B U  JKOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HaCJIeZICTBEHHON W3MEHYHUBOCTH,
€CTEeCTBEHHOTO0  O0TOOpa, BHI000pa30BaHMs, MPUCIIOCOOICHHOCTH
OpraHW3MOB, ACUCTBHS OSKOJOTHYECKHX (DAKTOPOB Ha OPraHU3MBI,
NepeHoca BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIICCTB U

OMOTeOXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHHe NpUMEHATh NOJY4YeHHble 3HAHUS A OObSICHEHUS
OHMOJIOTHYECKUX mponeccoB u HBJIGHI/IfI, IJI TIPUHATHA MPAKTHYCCKUX
pelIeHN B TOBCEHEBHOM KU3HU B IENISAX oOecrieueHus: 6e301macHOCTH
CBOETO 37I0POBbS U 3/I0OPOBBS OKPYKAIOIIMX JII0/IeH, COOTI0OACHNUS HOPM
rpaMOTHOTO TIOBEJICHHSI B  OKPYXKAIOUIEH MPUPOJHOM  Cpene;
NOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHHUH

COBPEMEHHOM OMOJIOrHH Ul PALIMOHAIBHOTO IPUPOIOIOIL30BaHUS

YMenne peliats 5JIEMCHTAPHBIC OHoIornUecKue 3aga4u, COCTaBJIATH

CXEMBbI ICPCHOCA BCIICCTB U DHCPI'UH B DKOCUCTEMAX (LICHI/I HI/ITE[HI/ISI)

YMeHHe BBINONHATH Ja0OpaTOpHBIE U IMPaKTHYECKHEe paboThI,
coOnrofath mpaBwia mpu paboTe ¢ y4dyeOHBIM U J1a00paTOPHBIM

o0opyaoBaHrEM




YMeHHe KpPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
OMOJIOTMYECKOT0 COJEP KAaHUsI, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS

13 pasnuyHbIX UCTOYHUKOB (CMMU, Hay4YHO-TIOMYJIIpHBIE MaTepHallbl);

’ paccMaTpHBaTh rio0anbHbIe 9KOJIOTMYECKHE npoOIeMBbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO
YMeHne co3aaBate COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLICHHUS,
10 0000111ass OMOJIOTHUYECKYI0 MH()OPMALIUIO U3 HECKOJbKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHATHUHBIN arrapar OmoIornu




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

buonorus xak Hayka

1.1

buonorus — Hayka o xuBod mnpupone. Ponp Ouonoruu B (QopMHUpOBaHHU

COBPEMEHHOI HayuHOU KapTuHbI Mupa. CucreMa OMOJIOrMYeCcKUX HayK

1.2

MeTtonpl TO3HAHUA >KUBOM NPUPOJBI (HAOMIOJEHHE, SKCIIEPUMEHT, ONMCaHUE,
u3MepeHue, KiaccHU(UKalus, MOJICIHUpOBaHUE, CTaTUCTUYeckas o00paboTka

JTAHHBIX )

JKuBBIE CHCTEMEI B UX opraHu3alnusa

2.1

Kusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. CBOMCTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

YPOBHI/I OopraHu3anuu OmocucTeM: MOJICKYJIAPHO-T eHeTquCKHﬁ, KHeTOqHBIﬁ,

OpraHU3MEHHbIH, MOMYIALNOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(hEepHBIi

XUMHUYECKHUI COCTAB U CTPOEHHUE KIIETKH

3.1

XUMUYECKUA COCTAaB KJIETKH. XHMHYECKHE BJIEMEHThI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTBl. Bojga u MuHepanbHble BemecTBa. @OYHKIMU BOABI U

MUHCPAJIBHBIX BCIICCTB B KJICTKC. HOI[,ZLep)KaHI/IG OCMOTHYECKOT0 OanaHca

3.2

benku. CoctaB M cTpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zamenumble W 3aMEHUMBIE AMHHOKHCIIOTHL. AMWHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpBI OEITKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMMHYECKHE CBOWCTBa O€NKOB. buonormueckue
GbyHKIIH OEITKOB.

depMmeHTBl — Ouosornuyeckue karanuzaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
neHtp, cybcrtpatHas cnenupuynoctb. Kodepmentsl. Buramunbl Ominums

(EepMEHTOB OT HEOPTaHMYECKUX KAaTAIU3aTOPOB

3.3

VYrneBoapl: MOHOcaxapupl (TJIr0Ko3a, pubo3a U Je30Kcupr0o03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoJucaxapuibl (Kpaxmas, TJIMKOIeH, LEJUIH0II03a).
buonornveckne GyHKINN YTIEBOJIOB.

Jlunuap:  Tpuriuuepuabl,  crepounbl,  Gochomumuapl.  ['mapodunbHO-
ruapodoOHbIe CcBoOWcTBA. buonornyeckne QyHkimu aunuaoB. CpaBHEHHE

YIJICBOOOB, OCJIKOB H JIMTIUAO0B KaK UCTOUYHHUKOB SHCPIUr

3.4

Hyxneunossie kucnorsl: JJHK n PHK. Hykieornasl — MOHOMEpBI HyKIEHHOBBIX




kucnor. Crpoenne u Qynkumm JIHK. Crpoenne u ¢ynkmum PHK. ATO®:

CTpOCHHUE U (PYHKITUH

3.5

]_[I/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpUs. MeTtoapl HN3YYCHUA KIICTOK

3.6

Krnerka kak menoctHas xuBasi cucrema. OOIue NpU3HAKU KIIETOK: 3aMKHYyTas
HapyxHass MeMOpaHna, mosekynbl JIHK kak reHeTwmueckwii ammapar, chcTema

cuHTe3a Oelka

3.7

Tunbel KJIETOK: dyKapuOTHUYECKas U MpokapuoTrueckas. OCoOOEHHOCTH CTPOCHHUS
nmpokapuoTuuecko  kieTkn. Kmerounas crenka Oakrepuit.  CTpoeHme
SYKApUOTUYECKON KJIETKH. OCHOBHBIE OTIMYMS PACTUTENbHOM, >KUBOTHON U

I'pUOHOI KJIeTKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, TIJIMKOKAJIMKC, X
¢dbynknuu. [lnazmarnueckas memOpana, e€ cBoiicTBa U GpyHkuu. [{uTommaszma u eé
opranoupl. OgHOMEMOpaHHBIE OPTaHOWIBI KJIETKHU: DHAOIUIA3MAaTHYECKasl CETh
(BIIC), anmapar T'onbmxu, nu30ocombl. [1oTyaBTOHOMHBIE OPraHOWIBI KIETKU:
MUTOXOHJIpUM, IUIACTUAbL. [IpoucxokaeHne MUTOXOHAPWA W IUIacTui. Buibl
wiactua. HememOpaHHbIE OpraHoMIbI KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KIyTUKU. OYHKIIMU OPraHOUAOB KJIETKH. BritoueHus

3.9

SAnpo — perymartopHblid meHTp kieTku. CTpoeHHe siapa: siaepHas 00OIovKa,

KapuoIiuiasMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KJICTKEC

X(I/ISHGI[CHTCHLHOCTL KIJICTKHU

4.1

OOmeH BemiecTB, WM MeTa00NMM3M. AcCCUMHISIUS (TUTACTUYECKUNA OOMEH) U
JTUCCUMIISAINAS (SHEPTeTUYCCKU OOMEH) — JIB€ CTOPOHBI €IWHOTO Tporiecca
meTtabonmu3ma. Tumbl oOMeHa BemecTB: aBTOTpO(dHBIN 1 TeTeporpodHbIif. Poib

¢dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH YHEPTUU B KIJIETKE

4.2

®otocunte3. CBeToBas U TeMHOBas (a3bl GporocuHTe3a. Peakimu (orocunTtesa.
OddexTuBHOCTh (hoTOCHHTE3a. 3HAUeHUE (POTOCHMHTE3a IS KU3HU Ha 3eMile.
Brusaue ycioBuit cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIICHHS €r0
NPOJTYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHIA.

XeMocHHTe3. XEMOCHUHTE3HpYIoIe OakTepuH. 3HAYeHHE XEMOCHHTE3a s

JKU3HU Ha 3eMiie

4.3

OHepreTudyeckuii oOMeH B KieTke. PacmieruieHue BeIIecTB, BbIACICHHE H
AKKyMYyJUPOBaHHE OSHEPruM B KIJETKE. OTalbl JHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxkenune n ero Buuabpl. KucnopogHoe okuciaeHue, WM KIETOYHOE

neixanne. G (HEKTUBHOCTh YHEPTETHUECKOT0 0OMEHa

4.4

Peakun matpuyHoro cunresa. ['enernyeckas undopmanus u JHK. Peamuzamus

reHeTH4ecKoil MHpopMmanu B KieTke. ['eHeTHuecKuit KOJ W ero CBOWCTBA.




Tpanckpunuus — matpuunbiii cunte3 PHK. Tpancnsiims — OuocuHTe3 Oenka.

Koauposanue amunokucnot. Posib pudocom B OnocuHTe3e Oenka

4.5

Heknerounsle (opmbl xu3Hu — BUpychl. Mcropust oTkpbiTus BupycoB (.U.
NBanoBckmii). OCOOEHHOCTH CTPOEHUS U KU3HEAEATEIBHOCTH BHPYCOB.
bakrepuodarn. bonesnnm pacTeHWil, >KMBOTHBIX W YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynogeduimra uenoreka (BUY) — Boz6ynutens CIIM/a.

[IpodunakTruka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI

Pa3smuoxxenune u HHIANBUAYAJIBbHOC Pa3BUTUC OPraHU3MOB

5.1

KneTouynslii UK, WM KU3HEHHBIA LMK KiIeTkd. MHTepdasza U MUTO3.
[Iponecchl, nmpotekarone B uHTepdaze. Pemnmukanus — peakuuss MaTpUYHOTO
cuareza JIHK. Ctpoennme xpomocoM. XpOMOCOMHBIH Ha0Op — KapUOTHIIL.
JIMmIoniHbIi M TaIUIOMJIHBIM ~ XpOMOCOMHBIE  HAOOpbl.  XpOMAaTHIbI.
[TuTonornyeckue OCHOBBI Pa3MHOXKEHMA W HMHIUBUAYAJIbHOTO PA3BUTHS
OpraHU3MOB.

Henenne knerku — murto3. Cragum mutosa. llpomeccsl, npoucxopsime Ha

PA3HBIX CTaAuAX MHUTO3Aa. bronorumdeckuii CMBICII MUTO3a

5.2

dopmBl pa3sMHOKEHHUSI OPTaHM3MOB: OecIojioe W MoJioBoe. Buabl Oecrosoro
pa3MHOXEHHS: JICJICHUE HAJBOE, IOYKOBAHHE OJIHO- M MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKCHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHUu3MOB, €TI0 3HAUCHHUEC IJId CCICKIUN
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[TonoBoe pa3MHOKEHUE, €ro OTJINYHS OT OECIOJIOTO.
Meiio3. Cragum wmedosa. Ilpoueccel, mpoucxoidmue Ha CTagusx Menosa.
IToBegenue xpomocom B Meio3e. Kpoccunroep. buonormueckuii cmbIiC H

3HAaYeHNE Meio3a
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l'ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KHUBOTHBIX. [losioBBIC
JKEJIe3bl: CEMCHHUKN W sTmgHUKU. OOpa3oBaHUE W Pa3BUTHE ITOJIOBBIX KJIETOK —
rameT (CrepMaTo30u, SIUIEKIeTKa) — criepMaTorere3 u oorene3. OCcoOEHHOCTH

CTPOCHUA HﬁHCKHeTOK " ClICpMaTO30MUJ0B. OHJ'IOI[OTBOpeHI/IC. HapTCHOFCHCS

5.5

WnnuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATIBHOTO PAa3BUTHS Y MMO3BOHOYHBIX KUBOTHBIX:
npobnenue, racTpyisuusi, oprasorenes. IlocramOpuonanbHoe pasButue. Tumbl
HOCTAMOPHOHAILHOTO Pa3BUTHSL: MpsiMOE, HENpsMoe (JIuunHOYHOe). BmusHue
CpeZpl Ha pa3BUTHE OPTaHMU3MOB; (PaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOACTBA.

Poct u pa3zButue pactennii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU,

CTaauu pa3BUTUIA

HaCJIe[[CTBeHHOCTI) U USMCHYUBOCTb OPraHN3MOB




6.1

[Ipeamer u 3agaum reneruxu. Mcropus pasButus reHeTuku. Bkiaa poccuiickux
U 3apyOeXHBIX YYEHBIX B DPa3BUTHE TEHETHKH. MeETOoAbl TEHETHUKH
(TUOPUAOTOTUUECKHIA, [IUTOTCHETUYECKUH, MOJIEKYJISIPHO-TEHETUICCKU ).
OcHOBHBIE reHETHUYECKHE MOHATHS. ['eHeTHueckas CUMBOJIMKA, UCIOIb3yeMasl B

CXEMax CKpCH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJeJOBaHUs TMPHU3HAKOB, yCTaHOBJECHHbIE ['. MeHnenem.
MonoruOpuaHOe CKpelmuBaHUE. 3aKOH eIWHOoOOpa3us THUOPHIOB IEPBOTO
nokoneHus. llpaBuiio goMuHUpOBaHUs. 3aKOH pAacCHICIUICHUS IPU3HAKOB.
I'nnoresa ynuctoTel ramer. 11oJ1HOE ¥ HEMTOTHOE TOMUHUPOBAHHUE.

JlurubpuaHoe CKpemmBaHue. 3aKOH HE3aBHCHMOTO HACIEJOBAHUS TPU3HAKOB.
HuToreneTnyeckre OCHOBBI TUTHOPHUIHOTO CKpPEIIMBaHUS. AHAIU3UPYIOIIEe
ckpemuBaHue.  Mcmonp30BaHME — QHAIM3HMPYIOMIETO  CKPEUIMBAHUS IS

OTIpeIeJIeHUs] TEHOTUIIAa OCOOH

6.3

CuemnneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cremieHHOMY
HACJIEJIOBAaHUIO TeHOB. HapyieHwe cuemieHuss TE€HOB B pe3ylbTare
KPOCCHHroBepa. XpOMOCOMHasi TEOopusi HacleACTBEHHOCTH. ['eHeTndeckue
KapThl.

I'enetnka mona. XpoOMOCOMHOE ONpEACNICHUE IM0ja. AYyTOCOMBbI W TOJOBBIE
XpOMOCOMBI. ['oMoramerHpie M TeTeporameTHble opraHu3Mbl. HacriemoBanue

IMPU3HAKOB, CLCIUVICHHBIX C IIOJIOM

6.4

N3menunBocTh. Buabsl M3MEHUMBOCTH: HEHACJEICTBEHHAs M HAclEeJCTBEHHAS.
Ponb cpempl B HEHAcHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAITMOHHON W3MEHYMBOCTH. BapuanuoHHBI psig U BapHalMOHHAS
kpuBasg. Hopma peakuumum mnpusHaka. KoinyecTBEeHHbIE M KayeCTBEHHBIE

NpU3HAKK U UX HOpMa peakunu. CBoiicTBa MOAN(UKAMOHHONW N3MEHYNBOCTH

6.5

HacnenctBenHas, wiaM TIeHOTUINMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMpoliecc — OCHOBAa KOMOWHATHBHOMN
U3MCHYMBOCTH. MyTalioHHass W3MEHYMBOCTh. Kimaccudukamuss wmyraruii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpuyuHbBl MyTaludi. MyTareHHbIE
(dakTopbl. 3aKOH TOMOJIOTHUECKUX PSAZIOB B HACIEACTBEHHON n3MeHunBoctr H. M.

Basuiosa

6.6

I'enetuka udenmoBeka. Kapuworunm uyenoBexka. OCHOBHBIE METOJBI TEHETHKHU
YyeJoBeKa: reHealornYecKuii, OJM3HEIIOBBIH, UTOTEHETHYECKHUH,
OMOXMMHUYECKUH, MOJIeKyJIsIpHO-TeHeTHnYecknii. CoBpeMEHHOE OmpeeIcHre
TEHOTHMA: MOJHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIUPOBAHKUE, B TOM YHUCIE C
nomotisio III[P-ananu3a. HacnenctBeHHble 3a00NieBaHMs 4YENOBEKA: TCHHBIE
0ose3Hn, OOJIE3HU C HACIIEACTBEHHOW NPEApaACIIONIOKEHHOCTHIO, XPOMOCOMHBIE

0one3nu. ComMaruyeckue M TE€HEepaTHBHblE MyTaluu. lIpuHIUNBL 310pOBOTO




O6p2133 KU3HHU, JUArHOCTHKHU, HpO(bI/IJIaKTI/IKI/I N JICHCHUSI T CHCTUYCCKUX
0ose3Heil. MeauKo-reHeTHUeCKOe KOHCYJIBTUPOBAHUE. 3HAYCHUE MEAUIIMHCKON

TCHCTUKHU B MPCAOTBPAIICHNH U JICYHCHHUHU 'CHCTHUYCCKUX 3a00JIcBaHUH YeJIOBEKa

Cenexmus oprann3MoB. OCHOBBI OMOTEXHOJIOTHU

7.1

Cenexiis Kak Hayka M TPOIECC. 3apOKICHHE CEJICKIIMH M JOMECTHUKAITHSI.
Yuyenne H.M. BaBuimoBa o0 1eEHTpax MPOUCXOXKICHHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHHUil. LIeHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,

1Opo/ia, MTaMM

7.2

CoBpeMeHHBIE METOIbI CENEeKIMU. MacCOoBbIi M HHIWBUIYaIbHBIA OTOOpPHI B
CEJIeKIIMM pacTeHUM M KUBOTHBIX. OlLieHKa 3KcTepbepa. bamzkopoacTBeHHOE
ckpemmBanue — WHOpuIWHT. Ywmcras nmHus. CKpenuBaHWE YUCTHIX JIMHUH.
I'ereposuc, unu rubpuanas cuina. HepoiacTBeHHOE CKpeIMBaHue — ayTOPHUIUHT.
Ornanénnas rubpuamzanms U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 U
MOJIYYCHUE TIOJUTIONIOB. JIOCTWKEHHS CEeJeKIIMM pacTEeHUM, >KUBOTHBIX U

MHUKPOOPraHUu3MOB

7.3

buorexHonorus kak oOTpacib TMPOU3BOACTBA. ['€HHAas WH)XEHEpHs. OTallbl
co3manusi pexomOuHantHOM JIHK wm Tpancrennsix opranuszmoB. Kierounas
uHkeHepus.  Knerounele  KynbTypbl. MHKpPOKJIOHaIbHOE  pPa3MHOKEHHUE
pactenuil. KioHMpoBaHME  BBICOKONPOAYKTHBHBIX  CEJIbCKOXO3IMCTBEHHBIX
OpPTraHu3MOB. JKOJIOTHYECKHE W dTHYeckue mpobiembl. MO — reHeTmuecku

MO,Z[I/ICbI/II_[I/IpOBaHHLIe OpTraHNU3MBbI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

DBOJIIOLMOHHAA OUOJIOT U

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHHL.

CBumeTenbCcTBAa  JBONIONMHU.  [laJleOHTONIOTMYECKHE:  MOCIIENOBATEIbHOCTD
MOSIBJICHUS BUAOB B TMAaJCOHTOJIOTMYECKON JIETOMHUCH, MEPEeXOAHble (HOPMBL
buoreorpaduueckue: cxoactBo u paznuuue (ayH U Qruop MaTepUKOB U
OCTPOBOB. DMOPHOIOTHYECKHE: CXOACTBA U Pa3INuusi SMOPHOHOB Pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTHYHBIE, aHAJIOTHYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYJIIPHO-OMOXUMHUECKUE: CXOACTBO
MEXaHH3MOB HACIEACTBEHHOCTH U OCHOBHBIX METaOOIMYECKUX MyTeH y Bcex

OpraHu3MOB




1.2

OpomonvonHass  teopuss Y. JlapBuna. Ilpeanochuiku  BO3HUKHOBEHHS
JapBUHM3MA. JIBMOKYIME CUIIBI JBOJIONUU BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHUYECHHOCTH PECYpPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

0opn0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN OTOOD)

1.3

Cunrernyeckas teopus HsBomonuu (CTD) M OCHOBHBIE €€ TOJIOKEHUS.

MuxkposBomtouus. [lomynsius kak euHUIA BUAA U IBOJIOLUN

1.4

JBuwxymue cuibl (QakTophl) SBONIONUM BUIOB B Hpupoje. MyTalMOHHBIN
nporecc U KOMOWHATHBHAs M3MEHUYMBOCTh. [lomynsiiuoHHBIE BOJHBI U Jpeiid
reHoB. M3omsiiust m murparusi. EctecTBeHHBIN 0TOOp — HAMPaBIAIOMIMNA (haKTOp
3BOJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoONeHHOCTh  OpraHU3MOB KaK  pe3yJjbTaT dBOMIONUH. [Ipumepbl
MIPUCTIOCOOICHUH Y OpraHu3MoB. ApoMop(}o3bl U UANOA AT TAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHbIE (POPMBI BUI000PA30BAHHUS:

reorpauueckoe, IKOJIOTUIECCKOES

1.5

Makpossomoriusi.  Dopmer  sBomronmu:  puyeTHyeckas, IUBEpreHTHas,

KOHBEpPIreHTHas, napajuieibHas. HeoOpaTHMOCTb YBOIIOIHMU

Bos3HukHOBeHUE U Pa3BUTHUC )KU3HU Ha 3emiie

2.1

JloHayuyHble MNpEACTaBICHUS O 3apOXKACHUM KU3HHU. HaydHble runoressl
BO3HHKHOBEHUS JKM3HM Ha 3emuie: a0HOreHe3 W MaHCIepMHsA. XHUMHUUYECKas
IBOJIIOLMS. ODKCHEPUMEHTAIBHOE TMOATBEPXKACHUE XMMHUYECKON HBOJIOLUU.
Havanpubie sTansl Ouosnoruueckor spomouuu. ['mnoresa PHK-mupa. Ilepsbie

KIJIETKH U UX 3BOJIIOIIUA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHu3MOB

2.2

PazButne xu3HuM Ha 3emiie 1o spaM U nepuojaM. Kartapxeil. Apxeickas u
npoTepo3oiickass spbl. [laneosoiickas 3pa M e€ mnepuoAbl: KeMOpPHUICKHIA,
OPJIOBUKCKHMM, CHJIYPUICKHHA, JEBOHCKHW, KaMEHHOYTOJIbHbIA, MEPMCKUM.
Me3so30lickas 3pa U €€ NEPUOIbl: TPUACOBBIM, IOPCKUM, METIOBOM.

Kaiino3oiickass 3pa u €€ nepuonabl:  MAaJCOTCHOBBIM,  HEOTrCHOBBIMH,
AHTPOIIOTCHOBBIN. XapaKTEepUCTHKAa KJIUMaTa M Te0JIOTMYECKUX TIPOIECCOB.
OCHOBHBIE ATaIbl YBOJIIOIMH PACTHUTEIHLHOTO M )KUBOTHOTO MUpa. ApoMopdo3bl y
pacteHuii W KUBOTHBIX. [losiBleHHWE, paclBET W BBIMHPAHUE TPYII >KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHHu4eCKOro MHUpa KaK OTpaKCHHUC SBOJIIOLAU. OcHOBHBIE

CUCTEMATUYCCKUEC I'PYIIIILI OPraHU3MOB

2.4

OBONIOIMS 4YeoBeKa. AHTPOINOJIOrUs Kak Hayka. Pa3BuTue mnpeactaBieHHil o

MPOUCXOKACHUM 4YelloBeKa. MeToabl Hu3ydeHust aHTpororeHeza. CXoJCTBa U




pa3nuyus YeIoBeKa M KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEeTTOBEKA.
JBuxkyiue cuibl ((pakTopsl) aHTpornoreneza. HacnencTBeHHas M3MEHUYUBOCTD U
ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KU3HHM, H3TOTOBIEHUE OPYIUil

TpYy/Ja, MBILLUICHUE, pEYb

2.5

OCHOBHbIE CTaAUM U BETBH HBOJIIOLMU YEJIOBEKA: aBCTpalonuTeku, YenoBek
yMenblii, YemoBek mnpsMoxomdmui, YenoBek HeaHAEpTalbckui, YenoBek
pasymHbIiA. Haxoaku HMCKOMaeMbIX OCTAaHKOB, BpeMsi CYIIECTBOBAHHS, 00JIACTh

pacnpoCTpaHCHU, 00BEM TOJIOBHOTO MO3T a, 06pa3 JKU3HHU, Opyaus

2.6

Yenoseueckue pacbl. OCHOBHBIC OOJIBIIIME paChl: €BPOIEOUIHAS (EBpa3uiicKas),
HETPO-aBCTPAIOUTHAS (3KBaTOpHUANIbHAS ), MOHTOJIOWTHAS (a3marcko-
aMepuKaHCcKas). YepThl MPUCTIOCOOICHHOCTH TPEICTABUTENICH YeTIOBEUSCKUX pac

K YCJIOBMSIM cylecTBoBaHus. EquHcTBO yenoBeveckux pac. Kpuruka pacusma

OpranusMbl U OKpY>Karolas cpeaa

3.1

DKoJorusi Kak Hayka. 3aJauyd U paszieibl 3KOJOTUU. MeTonbl 3KOIOTHYECKUX
UCCIIEIOBaHUA. DKoNoruyeckoe MupoBo33perne. Cpenbl 0OMTaHUsS OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AylIHAasA, IIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

3.2

Okonornyeckue  ¢akropel.  Kiaccuukamms — 5KOJIOTHYECKHUX  (DaKTOPOB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOTreHHble. JIeWCTBUE HSKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

3.3

AOuoTnyeckne (aKTOpHI: CBET, TeMIIepaTypa, BIKHOCTb. DOTOMEpHOAU3M.
[IpucnocoOnenust OpraHu3MoB K  JCHCTBHIO aOuMoTHYecKuX  (DaKTOPOB.

buonornueckue PUTMBI

34

buotndeckue ¢daktopbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHIA: KOHKYpPEHITHS,
XUIIHAYECTBO, TMAapa3suTH3M, MYTyallu3M, KOMMEHCAIN3M (HaXJeOHUYIECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEWTpanm3M. 3HaUYeHHE  OMOTHYECKUX

BSaI/IMO}IGﬁCTBI/Iﬁ AJIg CymECTBOBAHWS OPTraHU3MOB B ITPUPOJHBIX COO6HIGCTB21X

3.5

DKOJIOTHYECKHE XapaKTECPUCTHKU MOy JIAIWH. OCHOBHEIE IIoKasaTeiin
nomyJjianuu: 4YUuCJIICHHOCTb, IUIOTHOCTb, POXKAACMOCTH, CMCPTHOCTBH, IPHPOCT,

MuUrpamnus. ]_II/IHaMI/IKa YHUCJIICHHOCTHU IOIYJIIIIUA U eé peryinianus

Coo0recTBa 1 DKOJIOTHUYECKHUE CUCTEMBI

4.1

CoobmiecTBo opranu3mMoB — OwuoreHo3. CTpyKTypbl OHOIICHO3a: BHUAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bumsl-moMuHanTel. CBsi3u B

OHOIIEHO3E

4.2

Okonoruyeckue cucteMbl  (dkocucteMbl). llomstne 00 9kocucremMe U




ouoreoneHo3e. QDYHKIMOHAJIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLECHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BELIECTB U NMOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (MUIIEBBIE) YPOBHHM DJKOCHCTEMBI. [lWIIeBble MMM H CETH.
OCHOBHBIE TOKa3aTEeNN SKOCHCTEMBI: OHOMAacca, MPOIYKIHsS. IKOJIOTMYECKHE
NUpaMU/bl: NPOAYKLUM, YUCIEHHOCTH, OuomMaccel. CBONCTBA 3KOCUCTEM:

YCTOMYMBOCTD, camoperysiiust, pazsutue. Cykueccus

4.3

[Ipuponnbie sKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOIO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPONOTeHHbIE 3KOCHUCTEMBL. ATpPOIKOCUCTEMBI. YpO03IKOCHCTEMBI.
Buonoruyeckoe u X03s1iiCTBEHHOE 3HAYECHHE arPOIKOCUCTEM B YPOOIKOCHUCTEM.
buopasnooOpasue kak QakTop ycToWdmBocTH 3KocHcTeM. CoxpaHeHUe

OHMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnanckoro o Ouocepe. I'panurpl, coctaB U CTpyKTypa
ouocdepsl. Kupoe BemecTBo u ero ¢GyHkuu. OcoOeHHOCTH Ouochepbl Kak
ro0anbHON HSKOCHCTEMBI. JIMHaMHuYecKoe paBHOBECHE M OOpaTHas CBs3b B
6uochepe. KpyroBoporbl BeleCTB M OUOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yrnepoja, a3ora). 30HaJIbHOCTH Ouocdeprl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenosedyectBo B Omocdepe 3emiii. AHTPOTIOTCHHBIE W3MEHEHHUs B Owmocdepe.
['mo6anbHBIE SKOTOTHYECKHEe TTPOOIIEMBI.
OcHOBa palNMOHAJIBHOTO YOPABICHHS NPUPOAHBIMH pecypcaMd H X

ucnojbp3oBanue. JlocTwkeHns: OMOJIOTUHN U OXpaHa MpUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

* buosnorus. 10 - 11 knacc. [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
np.; Ilox penakmueti [laceunnka B.B. AxiimonepHoe o61miectBo «M3maTenbCcTBO
«IIpocBemenue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6iio A.M. u 1p.;
[Tox penakmueii [Taceunnka B.B. AkimonepHoe obimectBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 14 YUYUTEJISA
1. PaGouue mporpammel. bronorus. 10-11 knaccel. [lpeameTHas nuHus

yueOHnKOB «JIunus xu3am». [laceunuk B.B., Cymatoxun C.B., Kanunosa I'.C. u

7p.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET:

www.edu.ru

www.school.edu.ru

https://uchi.ru/

resh://uchi.ru
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