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HHOACHUTEJBHAA 3AIIMCKA

PabGouas ImporpamMma CoCTaBJICHAa HAa OCHOBAHHUHU CICAYIOIIUX TOKYMCHTOB!:

1. ®enpepanbubiii 3akoH Poccuiickoit @enepamun ot 29 nexadbps 2012 r. N 273-03 "O6
obpazoBanuu B Poccutickoii @eaepannu (B peIakiiK TOMOJHCHUA U N3MEHEHU )

2. depepanbHBII TOCYIAapCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEAHEro OOIIEero
o0Opa3oBaHus, YTBEPKICHHBINH MprKazoM MuHHcTepcTBa oOpa3oBanusi U Hayku P® ot
17 mas 2012 r. N 413 (manee ®I'OC OOO) (B penakuuu AOMOJIHEHUN 1 M3MCHEHHUIA )

3. Canllun 2.4.2.3286-15 «CaHuTapHO-3MHIEMHUOIIOTUYECKUE TPEOOBAHUS K YCIOBUSIM U
opraHu3anuu oOOy4yeHUS W BOCHUTaHMS B OpraHMU3ALMAX, OCYLIECTBIISIFOIINX
00pa3oBaTenbHyI0 ACSITeNbHOCTh MO aJaNTHPOBAHHBIM OCHOBHBIM 00pa30BaTEbHBIM
nporpammam aiisi oOydaromuxcst OB3», yTBepK/IeHHBINM MOCTaHOBIEHHEM [ J1aBHOTO
rocyJapCcTBEHHOro caHuTapHoro Bpaua Poccuiickoit @enepanuun ot 10.07.2015 Ne
26,

4. - Crparerus pa3zsutus Bocnutanus B Poccuiickoit deneparnuu Ha nepuon 10 2025 roxa.
(yrB. PacnopsoxkenueM IlpaBurensctBa Poccuiickoit @enepanuu ot 29 mas 2015 r. N
996-p)

5. -Konuemnuus nporpammsl NOJIEPKKU AETCKOIO U FOHOLIECKOro yTeHus B Poccuiickoii
Oenepanun (yrB. Pacmopspkenuem IlpaBurensctBa Poccuiickoit @enepanmuu ot 3
utong 2017 r. N 1155-p)

6. Konnenmus pa3BuTusi MareMaTuieckoro oopasobanusi B Poccuiickoit deneparuu (yTB.
pacnopsokenueM [IpasutensctBa PO ot 24 nexabps 2013 r. N 2506-p).

7. OcHoBHasg oOpa3oBaTeibHasg IporpamMma cpeaHero oomiero oopasoBanus MAOY

ruMHazu Ne56

VYueOusiit mman MAQOY rumnazuu Ne56

9. I.K. benses, I'.Jl. Hdpmmmmn. OO6mas Owosorms. 10-11 kmaccel: y4eOH. s
obmieoOpaszoBarensHbix yupexaenui. J[.K. benses, I1.M. bopoaun, H.H. Boponios u
np.; [lon penaxueit J1.K. bensesa, .M. [pimmuia. — M.: [Ipocsemenune, 2008.

o

Ocob6enHoctu nporpaMmmsl o ouosoruu aisg 10 — 11 kiaccos

[Tporpamma o 6uonoruu i ydammxcst 10-11 knacca mocTpoeHa Ha BaKHOM cojiepkaTesIbHON
OCHOBE — r'yMaHHu3Me; OMOLEHTPU3ME U MOJUIEHTPU3ME B PACKPBITHH CBOWCTB KUBOU MPUPOIDI,
€€ 3aKOHOMEPHOCTEH; MHOTOMEPHOCTH pa3Ho00pa3usi ypoBHEH OpraHU3alMK KU3HU; UICTOPU3ME
SBJICHUH B MPUPOJE U OTKPHITHI B OMOJOTHYECKON 00JIaCTH 3HAHUM; MOHUMAHUU OMOJIOTUH KaK
HAyKH U KaK SIBJICHUSI KYJIbTYpBI.

[Iporpamma kypca «buosorus» minga yvammuxcs 10-11 kimaccoB cTaBUT LENbIO MOATOTOBKY
BBICOKOPA3BUTHIX JIFOJIEH, CIIOCOOHBIX K aKTUBHOW JAEATENbHOCTU; Pa3BUTHE MHIUBHUIYaJIbHBIX
crocoOHocTel yJamuxcs; popMUpOBaHUE COBPEMEHHOW KapTUHBI MUPA B UX MUPOBO33PEHUH.
Ilens pmaHHOW mporpamMmbl — oOecledeHrne OOIEKYIbTYPHOIO MEHTaluTeTa | oOImen
OMOJOTrNYeCKON KOMIETEHTHOCTH BBIITYCKHIKA COBPEMEHHON CpeTHEH IIKOJIBI.

N3zyuenne kypca «buonorus» B 10-11 kiaccax Ha 6a30BOM ypOBHE OCHOBBIBACTCS Ha 3HAHUSX,
MOJIyYEHHBIX y4YallUMHCA B OCHOBHOM mIKoie. B mporpamme pacrnpezneneHne marepuaina
CTPYKTYPUPOBAHO IO YPOBHSAM OpPraHU3aLMH KUBOM MPUPOBIL.

B kypce Owomormm s 10-11 kmaccoB mporpaMma OCYIIECTBISET HWHTETPHPOBAHUE
0011e0MOIOrMYecKX 3HAHWH, B COOTBETCTBMM C TPOLECCAMHM JKM3HM TOTO WJIM HHOTO
CTPYKTYPHOTO YPOBHSI OpraHU3allMM XUBOM martepud. IIpu 3TomM B mporpamme eme pa3, HO B
IpyroM Buae (B HOBOH CHUTyallMid) BKJIIOYAIOTCS OCHOBOIIOJATalolMe MaTepuallbl O
3aKOHOMEPHOCTSIX KMBOU MPUPOJIBI, PACCMOTPEHHBIE B MPENIECTBYIOLIUX KIaccaX, KakK ¢ LUEIbIO



aKTyalM3allud paHee NPHOOPETEHHBIX 3HAHWM, TaKk M Ui UX YIIyOoneHuss u o0oOIIeHus B
COOTBETCTBHUH C TPEOOBaHUAMH 00pa30BATEIFHOIO MUHIMYMA K H3y4E€HHIO OMOJIOTUH B CpEAHEH
11Ko0JIe Ha 0230BOM YPOBHE.

Hean kypca 6mosiorun

Co3naHue y ydauuxcsi NpeicTaBlIeHUs] 0 OMOJOrMM Kak O BIIOJHE CJIO0XKMBIIEMCS KOMILIEKCE
HAayYYHbIX AWCHMIUIMH, KaXJasd N3 KOTOPbIX HEC TOJIBKO PCIIacT COOCTBEHHEIE CHCI_II/I(bI/I‘ICCKI/Ie
npo0eMbl, HO BHOCHJIA U BHOCHUT BKJIAJ B CO3/IaHUE €IMHOTO HAYYHOrO 3AaHUs OMOJIOTHUH,
CKPCIUVICHHOT'O psAA0OM YCTOABIIUXCA ITPUHIUIIOB.

O3HakoMJIEHHE YydYalluXcsi C OCHOBaMM OMOJIOTMYECKOH TEPMUHOJOTMH, CHCTEMaTHUKH,
BEAYIIUMH OHOJOTMYECKHMMH IIKOJIAMH W TEUCHHSIMH, OOY4YCHHE CBOOOTHOMY BIIQJICHUIO
«OMOJOrMYECKUM SI3bIKOM» M crienuduke "OHMOJOrMYecKoro MbIIUIeHUA", paboTe B Hay4HbIX
OoubnmmoTekax.

JleMoHCTpaluo0 HEOOXOIUMOCTH OOpaleHUss K CMEXHBIM JUCHUIUIMHAM, 4YTO IO3BOJUT
OCO3HATh TECHEHIINE CBS3W OHOJOTMHM C JPYTMMH OOJacTSAMH HAayKd, MOJYYHTb HAaBBIKH
MBILIEHHS B TOTPAHUYHBIX O0JIACTSIX 3HAHHH.

basoBoe Ouonorumueckoe oOpa3oBaHHE JIOJDKHO OOECIEUUTh BBIMIYCKHHUKAM  BBICOKYIO
OMOJIOTMYECKYI0, B TOM YHCIIE, SKOJIOTHYECKYIO U TPUPOJOOXPAHUTENIBHYIO IPAMOTHOCTb.

3agaum kypca 0Mos10ruM

OCBOCHHE 3HAHUI 00 OCHOBHBIX OHMOJIOTHUECKUX TEOPHUSAX, UICIX W MPUHIUINAX, SBIISFOIIAXCS
COCTaBHOM YacThI0O COBPEMEHHOH €CTeCTBEHHOHAYyYHOW KapTHHBI MHpPA; O METoAax
OMoNornYecknx HayK (IUTOJOTMH, TEHETHKH, CEeJIEeKIHH, OHOTEeXHOJOTHH, SKOJIOTHH);0
CTPOEHUH, MHOTO00pa3uu M OCOOCHHOCTSX OuocHcTeM (KJIETKA, OpPraHu3M, MOMYMSIus, BHI,
OouoreonieHo3, Ouocdepa); BBIJAIOIMUXCA OMOJOTUYECKUX OTKPBITUSAX H  COBPEMEHHBIX
HCCIIETOBAHMSIX B OMOJIOTHYECKON HayKe;

OBJIAJICHUEC YMEHUSMH XapaKTEePH30BaTh COBPEMCHHBIC HAYYHBIE OTKPBITHS B 00JIACTH
OMOJIOTUH; YCTaHAaBIUBATh CBSI3b MEXAY pa3BUTHEM OHWOJIOTUM M COIHUAIBHO-ITHUYECKUMU,
HKOJIOTHYECKUMH TMPOOJIeMaMy YEIIOBEUECTBA; CAaMOCTOSTENIEHO MPOBOIUTH OHOIOTHYECKHE
uccienoBanusi (HaOmIOJeHHe, H3MEPEHHe, OKCIEPUMEHT, MOJICIHPOBAHUE) K TPaMOTHO
oOpMIIATh TOJYYEHHBIC pE3yJabTAaThl, AHAJTU3UPOBATH M UCIIOJIB30BaTh OHOJIOTUYECKYIO
H(}OPMAIINIO; MOJIb30BAThCA OMOTOTUYECKON TEPMUHOJIIOTHEN U CHMBOIHUKOIA;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYAJbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
npolecce  M3y4eHuss MpoOsieM  COBPEMEHHOM  OMOJOrMYecKoi  HayKH;  IpPOBEAECHUS
OKCTIEPUMEHTAIBHBIX ~WCCIICJIOBAHUMA, peIeHUss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE YOEKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOMEPHOCTEH KHBOW TMPUPOJIHI,
HEO0O0XO0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPH MPOBEICHUU
OHMOJIOTUYIECKHUX MCCIIeIOBAaHUH;

UCIIONIb30BaHNE MPHOOPETEHHBIX 3HAHUW W yYMEHHUN B TIOBCETHEBHOW JKU3HHM JJS OIIEHKU
MIOCJIEICTBUI CBOEW JIEATENIFHOCTH IO OTHOIICHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3/I0POBBIO; BHIPAOOTKH HABBIKOB JKOJOTHUYECKON KYIbTYPHl; OOOCHOBAHUS U COONIOICHUS MeEp
npodunakTuku 3ad6oneBannii u BUY-undexiun.

|.IlnanupyeMble pe3yJibTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa

OO0mieyueOHbIe YMEHUS, HABBIKH M CTIOCOOBI JEATEIHHOCTH

[Tporpamma npenycmarpuBaeT pOPMUPOBAHUE Y yYAIIUXCs OOIIEYuYeOHBIX YMEHHI M HABBIKOB,
YHHUBEPCAJIBHBIX CIIOCOOOB JICATEIIFHOCTH M KIIOUEBBIX KOMIIETEHIMA. B 3TOM HampaBieHHn
OPUOPUTETHBIMU JJIs1  yuyeOHoro mpenmera «buonorus» Ha ypOBHE CpeIHEro OOIIero
00pa3oBaHHsl SBISIOTCS: paclo3HaBaHWEe OOBEKTOB, CpaBHEHME, KiacCHU(PUKAIMs, aHau3,
OLICHKA.



B pe3yabrare uzydennsi yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeHero o01ero
o0pa3oBaHus:

BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

pacKpbIBaTh Ha MPUMEPAX POJIH OMOJIOTUU B (POPMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MUpPa U B IPAKTHYECKOHN EATEIbHOCTH JIIOJIEH;

MOHUMATH U ONKCHIBATh B3aUMOCBSI3b MEXK/Y €CTECTBEHHBIMH HayKaMu: OHOJIOTHEH, (PU3HKOH,
XUMHEH; YCTaHABIMBATh B3aUMOCBSA3b MPUPOTHBIX SIBICHUN;

MMOHUMATh CMBICII, Pa3JIM4aTh U OMKUCHIBATh CUCTEMHYIO CBSI3b MEK/y OCHOBOIIOIAraloIuMHu
OMOJOTUYECKUMHU MOHATUSAMU: KJIeTKa, OpraHu3M, BU, SKocucTema, ouocdepa;

UCIIOJIb30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHUS B YIEOHBIX OMOIOTHUECKUX
MCCJIEIOBAHUSIX, IPOBOAUTD SKCIIEPUMEHTHI 110 U3yYEHUIO OMOJIOTrMYeCKUX OOBEKTOB U SBIICHUH,
OOBSCHATH PE3YyIbTATHI SKCTICPUMEHTOB, aHATM3UPOBATH UX, (POPMYIUPOBATH BEIBOJIBI;
dbopMynupoOBaTh TUIOTE3bI HA OCHOBAHUHU MPETIOKEHHON OMOIOrHYecKoi HHPOpMAIUHN 1
npeaiaraTh BApUAHThI POBEPKU THUIIOTE3;

CpPaBHHMBATh OMOJIOTUYECKUE OOBEKTHI MEXKIY COOOM MO 3alaHHBIM KPUTEPUSIM, JI€JIaTh BBIBOIBI
Y YMO3aKJIFOUCHHUSI HA OCHOBE CPaBHEHUS,

000CHOBBIBATh €IMHCTBO JKUBOW U HEKUBOU MPUPOBI, POACTBO )KUBBIX OPraHU3MOB,
B3aUMOCBSI3M OPTaHU3MOB U OKPY>KAOIIEH Cpejibl HA OCHOBE OMOJIOTUUECKUX TEOPHIA;
MPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKUX COeIUHEHUN KIeTKH (OeIKOB,
JKUPOB, YTJIEBOJIOB, HYKJIECHHOBBIX KHCIIOT);

pacmno3HaBaTh KJIETKH (IPOKAPHOT U DYKAPHOT, pACTEHUI U )KUBOTHBIX) MO OMHCAHUIO, HA
CXEMAaTUYCCKUX N300PAKEHUSX; YCTAHABIMBATE CBS3b CTPOCHUS U (YHKITI KOMIIOHCHTOB
KJIETKH, 00OCHOBBIBATh MHOT000pa3ue KIETOK;

pacro3HaBaTh MOMYJISIINI0 U OMOJIOTHYECKUNA BHU]T IO OCHOBHBIM ITPU3HAKaM;

OMHCHIBATh (PEHOTUIT MHOTOKJIETOUYHBIX PACTEHUN U JKUBOTHBIX 10 MOP(HOIOTUUECKOMY
KPUTEPHIO;

00BSACHATH MHOTOOOpa3ye OPraHNu3MOB, IPUMEHSS IBOJIOIUOHHYIO TEOPHIO;
KJ1accu(uImpoBaTh OMOIOTHYECKHE 0OBEKTHI HA OCHOBAHUHU OJTHOTO MJTH HECKOIBKHUX
CYIIIECTBEHHBIX MPU3HAKOB (TUIBI TUTAHHUS, CIIOCOOBI ABIXaHHS U PA3MHOKEHUS, 0COOCHHOCTH
pa3BUTHS);

OOBSCHATH MPUYMHBI HACIIEJCTBEHHBIX 3a00ICBaHMUIA;

BBISIBJIATh U3MEHYUBOCTh y OPTaHU3MOB; OOBSCHSTH MPOSIBICHUE BHIOB U3MEHYHBOCTH,
HCIIOJIb3Ysl 3aKOHOMEPHOCTH U3MEHUMBOCTHU; CPAaBHUBATh HACIIEICTBEHHYIO U
HEHACJIEACTBEHHYIO U3MEHYHBOCT;

BBISBJISITH MOpQoTorndeckue, GU3noIoruyeckue, MoBeACHYECKUE aIallTallii OPTaHU3MOB K
cpene oOuTaHUs U ACHCTBUIO SKOJIOTUYECKHUX (DaKTOPOB;

COCTaBIISITh CXEMBI MIEPEHOCA BEIIECTB U SHEPTUHU B IKOCHCTEME (1IeTIH MTUTaHUS ),

MIPUBOANTH JIOKA3aTEIHCTBA HEOOXOMMOCTH COXpaHEeHUsI OnopazHooOpasus sl yCTOHIUBOTO
Pa3BUTHS U OXpaHbl OKPYKAIOIIEH CpeIbl;

OIICHUBAThH JOCTOBEPHOCTH OMOJIOTHUUECKON MH(OpPMAITH, TTOJIYICHHON W3 Pa3HBIX UCTOYHUKOB,
BBIICTISITH HEOOXOAMMYIO HH(OPMALIUIO JTSI UCTIOJIB30BAHUS €€ B yUeOHOM eITeTbHOCTH U
PEIICHIH PAKTHISCKUX 3a71a4;

MPEJICTaBISITh OMOIOTUYECKYIO HHPOPMAIIUIO B BUE TeKCTa, TAOIUIIbI, TpaduKa, AMarpaMMbl U
JienaTh BBIBOJIBI HA OCHOBAHHH MPE/ICTABICHHBIX JaHHBIX;

OIICHUBATH POIIb JIOCTHKCHUW T€HETUKH, CEIECKINH, OMOTEXHOJIOTHH B MPAKTUYECKOM
JESITEIbHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

OOBSCHSTH HETATUBHOE BIIMSIHUE BEIIECTB (JIKOTOJISl, HIKOTHHA, HAPKOTUYECKHUX BEIIECTB) Ha
3apOJIbIIIEBOE PA3BUTHE YEIOBEKA;

OOBSCHATH TIOCTICICTBUS BIUSHUS MyTareHOB;

00BSACHATH BO3MOKHBIE IPUYHUHBI HACTIEICTBEHHBIX 3a00JIeBaHUM.



BbInycKHUK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHTHCS:

0asams HayuHOe 00bACHEHUE OUOIOSUYECKUM PaKMaM, NPOYECCam, ABNEeHUAM,
3AKOHOMEPHOCHIAM, UCHOAb3YS OUOT0UYeCcKUe meopull (KI1emoyHyto, 9601I0YUOHHYIO), YUeHUe O
buocghepe, 3aKkOHbI HACIEOCMBEHHOCIU, 3AKOHOMEPHOCTU USMEHYUBOCTIIUL,

Xapakxmepuzoeams co8peMeHHble HANPABLeHUs. 8 pa36umul OUOI02UU, ONUCLIBANb UX
B03MOJICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU OesIMeTbHOCMIU,

CcpasHuams cnocoowl Oenerus Kiemku (Mumos u metios);

pewams 3a0ayu Ha nocmpoenue gpazmenma emopoiu yenu /[HK no npednosrcennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /[HK;

pewams 3a0ayu Ha onpeoeieHue KOIuiecmea XpoMocoM 8 COMaAMU4ecKux U no108bIxX KiemKax,
a makoice 8 Kemkax nepeo Hawaiom OeleHus (Meto3a ui Mumo3sa) u no e2o OKOHYaHuu (s
MHO2OKTIEMOYHBIX OP2AHUIMOB),

pewams 2eHemuyeckue 3a0aiu Ha MOHO2UOPUOHOE CKPeWUBAHIe, COCMABIAMb CXeMbl
MOHOUDPUOHO20 CKPEWUBAHUS, NPUMEHSS 3AKOHbI HACIEOCME8EHHOCMU U UCNOIb3YS
OUOIOCUYECKYIO MEPMUHOLOSUIO U CUMBOIUKY;

YCMAaHABIUBAMb MUN HACLEO08AHUS U XAPAKMeP NPOAGLEHUs NPUSHAKA NO 3A0AHHOU cXeme
POOOCIOBHOU, NPUMEHSISL 3AKOHbL HACIeOCHEEHHOCMIL,

OYEeHUBAMb Pe3YIbIMAMblL 83aAUMOOECMEUs. YeNl08eKA U OKPYIicarouell cpeobvl, NPOSHO3UPOBAMb
B03MOJICHBLE NOCAEOCMBUSL QeSTMENbHOCIU YeN08eKa 0I5l CYUWeCMBOBAHUsL OMOETbHBIX
OUoI02ULECKUX 00BEKMO8 U YelblX NPUPOOHBIX CO00Uecma.

Il. Conep:xanue yueOHOro nmpeamera

buonorus xak Hayka. MeToipl Hay4yHOTr0 MO3HaHU4. (4 yaca)

OOBexT u3ydyeHus: OMOJOruu — KuBas npupoja. OTIUUUTENbHbIE MPU3HAKK KUBOM MPUPOJIBL:
ypoBHEBass opraHuzauus M 3Bodtonus. OCHOBHbIE ypOBHM  OpraHM3alMM  >KUBOM
npuposL. Buonoeuueckue cucmemv . COBPEMEHHASI eCTECTBEHHOHAYYHAsI KapTHHA Mupa. PoIb
OMOJOTUYECKUX TEOpH, UJIeH, TUIoTe3 B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYyUHOM
KapTUHBI MUpa. MeTo/ bl MO3HAHMS )KUBOU MPUPOJIBIL.

JeMoHCcTpannu

bronoruueckue cuctemsl

YpoBHU OpraHU3aIluy >KUBON TPUPOIBI

MeTto/1bI TO3HAHUS KUBOW IPUPOJIBI

Krerka (8 gacoB)

PazButne 3nanuii o knerke (P.Iyx, P.Bupxos, K.Bap, M.lIneiioen u T.I[llsann). Knerounas
Teopusi. Poilb KIIETOYHOW TEOPUM B CTAHOBJIEHUM COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI
Mupa.

XUMHYECKUN cocTaB KJIETKU. Pojib HEOpPraHWYeCKUX W OpPraHMYECKHUX BEIIECTB B KIETKE U
OpraHU3MeE YeJIOBEKa.

Crpoenue kiietku. OCHOBHBIE YAaCTH U OPTaHOMIbI KJIETKH, UX (PYHKLINU; TOSIIEPHBIE U SJIEPHbIE
KJIeTku. Bupycel. Mepbl NpoQUIAKTUKK  pacHpOCTpaHEHUS BUPYCHBIX 3a00JI€BaHMA.
[Mpodunaktuka CIINda.Ctpoenne u dbyakuun xpomocom. JIHK — HocuTens HaclenCcTBEHHON
uHpopmanuu. Yogoenue monexynvt JIHK 6 rknemrxe. 3HaueHHWE TIOCTOSIHCTBA 4Hcla W (HOpMbI
XpoMocoM B kieTkax. ['en. ['eneTndeckuii koa. Posib eenos 6 buocunmese oenxa.

JeMoHCcTpanuu

Ctpoenune MoJIeKyJbl Oenka

Crpoenune monekyinsl JJHK

Ctpoenue monekynsl PHK

CrpoeHnue KIeTKH



CtpoeHue KIETOK IPOKAPUOT U 3yKapuoT

Crpoenue Bupyca

XpOMOCOMBI

XapakTepuCTHKa reHa

VY asoenue monekyisl JJTHK

JlaGopaTopHble U paKTUYECKue paboThl

HabumroieHne Ki1eTok pacTeHUI U )KUBOTHBIX 110JI MUKPOCKOIIOM Ha FOTOBBIX MHMKpOIIpenapaTax
U UX OIIUCAaHUE

CpaBHeHuE CTPOECHHUS KJIETOK PACTEHUI U dKUBOTHBIX

[TpuroroBieHue u ONMCaHNE MUKPOIIPENApaTOB KIETOK paCTeHUI

Opranusm (18 gacoB)

Opranmusm — equHoe 1enoe. Muo2oobpasue opeanHusmos.

OOMeH BelecTB M IpPEBpalllEHHs] YHEPTUU — CBOMCTBO JKUBBIX OpPraHu3MoB. Ocobennocmu
obMeHa sewecma y pacmeHutl, H#CUBOMHbIX, OAKMepPUll.

Pa3smHOXEHME — CBOWCTBO OpraHm3moB. JlemeHue KIETKM — OCHOBa pPOCTa, Pa3BUTHA U
pasMHOXeHus opranu3MoB. [TomoBoe u Gecrionoe pa3sMHOKEHHE.

Omio10TBOpEHNUE, €ro 3HaueHue. Mckyccmeennoe onvlieHue y pacmeHnuii U onio0omeopenue y
HCUBOMHBIX.

WunuBuayansHoe pa3BUTHE oOpranuzMa (oHToreHe3). IlpuuuHbl HapylieHUd pa3BUTHUS
opranu3mMoB. MHauBuayanbHoe pa3BuTue yesoBeka. PenponyktuBHoe 310poBbe. [locnencrBus
BIIMSIHUS QJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKHX BEIIECTB HA Pa3BUTHE 3apOAbIIIA YEIOBEKA.
HacnencTtBeHHOCT M M3MEHYMBOCTH — CBOWCTBA OpraHU3MOB. [eHeTmka — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTM M H3MEHUYMBOCTH.I .MeHnenp — OCHOBOIOJIOKHUK
reHeTuku. ['eHeTnueckas TEPMUHOJIOTHSI U CHUMBOJIMKA. 3aKOHOMEPHOCTH HacleJO0BaHUS,
ycraHoBlieHHble [ .MenneneMm. Xpomocomnas meopus  nacreocmeennocmu. COBpeMEHHbIE
MPEJICTABJICHUSI O T€HE U TEHOME.

HacnenctBeHHass M HEHACEICTBEHHAas W3MEHYMBOCTh. BiMsHHME MyTareéHOB Ha OpraHHM3M
yelloBeKa. 3HAaYeHHE TEeHETUKHM Ui MEeAMIMHBI U cenekuuu. HacinenoBanue NpU3HAKOB Yy
yesoBeka. [lonosvie xpomocomsi. Cyennennoe ¢ noarom Hacreoosanue. HacnencTBeHHbIE
00J1€3HN YeIoBeKa, UX MPUYMHBI U POPHUIIAKTHKA.

I'enetuka — teopernueckas ocHoBa cenekuuu. Cenexuus. Yuenue H.H Basunosa o yenmpax
MHO2000pa3usi U NPOUCXOHCOeHUS KYIbmypHuIX pacmerul. OCHOBHbIE METOJbl CEJIEKIHHU:
ruOpuI3alysl, UCKyCCTBEHHBIN 0TOOP.

buotexHonorus, ee AOCTH)XEHMS, NEPCHEKTUBbI Pa3BUTHUSA. DTUYECKHE aCHEKThl Pa3BUTHUS
HEKOTOPBIX MCCIETOBAHUI B OMOTEXHOJIOTUH (KJIIOHUPOBAHUE YEIIOBEKA).

JeMoHCcTpanyu

MHoroo0pasue opranu3MoB

OOMeH BellecTB U MpeBpallleHusl JHEPTHH B KIIETKE

dorocuHTE3

Jlenenue KiaeTku (MUTO3, MEHO03)

Crioco6b1 0ecronoro pa3MHOXKEHUS

ITonoBkIe KIIETKH

Onog0TBOpPEHNE y PACTEHUN U )KMBOTHBIX

WnauBuayaibHOE pa3BUTHE OpraHU3Ma

MoHorubpuaHoe CKperuBaHue

JurnbpuHoe CKpenrBaHue

IIepekpect XxpoMocoM

HenonHnoe nomuHnpoBanue

CuenneHHoe HaclleJOBaHHUE

HacnenoBanue, CEIUIEHHOE C MTOJIOM

HacnencrBennsie 60s1e3HN YeI0BEKa



BrnusiHue ankoronusMa, HApKOMaHUHU, KypEeHUs Ha HACIEICTBEHHOCTh

MyTtauuun

MonudukarmonHas U3MEHIHBOCTh

LleHTpBI MHOTOOOPA3Us U MTPOUCXOXKIACHHS KYJIBTYPHBIX PACTCHHI

HckyccTBeHHBIH 0TOOD

['ubpuauzanms

HccnenoBanus B 001aCcTH OMOTEXHOIOTUH

JlaGopaTopHble U IPaKTUIECKUE PAOOTHI

BrisiBieHNEe NPU3HAKOB CXOJCTBA 3apOBIIICH 4YeOBEKa W JAPYTrUX MICKOMHUTAOIINX KaK
JIOKa3aTeJIbCTBO UX POJICTBA

CocraBiieHre TPOCTEHINNX CXEM CKPEIUBaAHUS

Pemenue anemMeHTapHBIX TEHETUYECKHUX 3a/1a4

BrlisiBIeHNE UCTOYHUKOB MYTarcHOB B OKpPY)KArOIICH cpesie (KOCBEHHO) M OIEHKA BO3MOXKHBIX
MOCJIC/ICTBHI MX BIIMSHHS HA OPTaHU3M

AHaM3 ¥ OIleHKA dTHYECKHUX aCIICKTOB Pa3BUTHS HEKOTOPBIX MCCIICAOBAHNN B OMOTEXHOIOTHH

Bun (20 yacos)

Hcropust »BONIOIMOHHBIX HJeH. 3Hauenue pabom K.Jlunnes, yuenusa K.B.Jlamapka,
sBoMOLIMOHHONW  Teopun  Y./lapBuna. Ponp  3BomouMoHHONW Teopun B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAay4yHOW KapTUHBI Mupa. Bupn, ero kpurepuu. Ilomymsauus -
CTPYKTypHasi €IMHULA BU/A, €INHULA 3BOITIONUH. J[BIXKYIIME CHIIbI SBOJIIOIIMM, UX BIMSHHUE Ha
reHopoHy  nonyasuuu. Cunmemuueckas — meopusi  38omoyuy. Pe3ynbTaTbl  3BOJIIOLUU.
Coxpanenne MHOT0OOOpasusi BUAOB KaKk OCHOBA YCTOHYMBOTO pa3BuTHs Omocdepsl. [IpuunHbl
BBIMUPaHUS BUAOB. buonoeuueckuii npoepecc u buonocuieckuii peepecc.

['unoTe3bl MPOUCXOXKACHUS KU3HU. OTINYUTENbHBIE MPU3HAKU KUBOTO. Y CII0)KHEHUE KUBBIX
OpraHM3MOB Ha 3eMJl€ B IIPOLECCE HBOJIONUM. [MMOTE3bl INPOUCXOKICHUS YEIIOBEKA.
JlokazaTenbcTBa  pOJCTBA YEJIOBEKAa C  MJIEKONUTAIOMIMMU  KUBOTHBIMH.  DBOJIOLUS
yesioBeKa. /Ipoucxooicoenue uenoseyecKux pac.

JeMoHCcTpanuu

Kpurepun Buga

[Tonmynsiiust — CTpyKTypHasi €AMHUIIA BUJA, €AUHUIIA SBOTIOLUN

JIBMXKyIIE CUIIBI HBOJIIOLIMU

Bo3nukHOBEHME 1 MHOTOOOpa3re MPUCIOCOOIECHUH Y OpraHu3MOB

OO0pa3oBaHue HOBBIX BU/I0B B IPHPOJIE

OBOJIOLMS PACTUTEIBHOTO MUpPa

OBoIOLMS KUBOTHOTO MHpa

Penkune u ncuesaroniye BUIE

@®opMBI COXPAaHHOCTH UCKOMAEMBIX PACTEHUHN U )KUBOTHBIX

JBY>KyIllMe CHIIbI aHTPOIIOTeHE3a

[TpoucxoxaeHue 4enoBeka

IIpoucxoxaeHNE YeTOBEYECKUX PAC

JlaGopaTopHbIe U MpaKTUIECKUEe paboThI

Onucanne ocoOelt Buaa no Moppoaorudeckomy KpUTepuio

BrisiBieHue U3MEHYMBOCTH Y 0COOEH 0JTHOTO BUAA

BrisBienue npucnoco0aeHuil y OpraHu3MoB K cpesie 00uTaHus

AHaIu3 ¥ OLIEHKA PA3IMYHBIX TUIIOTE3 IPOUCXOKICHUS KU3HU

AHanIu3 ¥ OLEHKA PA3IMYHBIX TUIIOTE3 IPOMCX 0XKICHUS YETI0BEKa

Oxocuctemsl (10 gyacon)

Dkonorudeckue (GakTOphl, WX 3HAYCHHE B JKU3HH OPraHU3MOB. buonozuueckue pummbl.
MeXBUIOBbIE OTHONICHHS: Mapa3HTU3M, XHUIIHUYECTBO, KOHKYPEHIUs, cuMOno3. BumoBas u
MPOCTPAHCTBEHHAs CTPYKTypa OdKocucTeM. [lumieBble CBs3M, KPYrOBOPOT BEHIECTB U



NpEeBpalliCHUsT PHEPTUU B HKOcUcTeMax. [IpUYMHBI yCTOMYMBOCTH M CMEHBI 3KOCHUCTEM.
HckyccTBEHHBIE COOOIECTBA — ATPOIKOCUCTEMBI.

buocdepa — rmobanbhas skocucrema. Yuenue B. M. Bepnanckoro o 6uocdepe. Ponp xuBbIX
opraHuzMoB B Ouocdepe. buomacca. buonrocuueckuii kpy2oeopom (Ha npumepe Kpy2080poma
yenepooa). Deomoyusi buocgepot. I'modambHbIe 3KOTOTUISCKUE TPOOIEMBI U ITYTH UX PEIICHHUS.
[TocnencTBust fAeATENBHOCTH 4YelloBeKa B OKpyxawomeidl cpeae. [lpaBuia noseneHus B
IIPUPOJHOM cpene.

JemoHcTpanuu

Dkonornyeckue (HakTOpbl U UX BIUSHUE HA OPraHU3MBbI

buonoruueckue puTmbl

MeXBHUIOBBIE OTHOIICHUS: TAPA3UTU3M, XUITHUYECTBO, KOHKYPEHIIHS, CHMOHO3

SpycHOCTh PaCTUTEIBHOIO COOOIECTBA

IInmesble nienyu u ceTu

OKosoruyeckas nupaMmuia

KpyroBopot BemiecTB 1 MpeBpaIieHust SHEPTUH B SKOCHCTEME

Dxocucrema

ArposkocucreMa

buocdepa

Kpyrosopor yrieponaa B 6mnochepe

buopaznoobpazue

['mo0anbHbIE IKOJIOTUYECKUE TTPOOIEMBI

[TocnencTBust AesTEILHOCTH YEJIOBEKA B OKPY>KaroLIeH cpefe

buocdepa n uenosek

3anoBeTHUKH U 3aKka3HUKH Poccun

JlaGopaTopHbie U TPaKTUYECKHUE PaOOTHI

BeIsiBIeHNE aHTPOIIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH

CocraBieHne cxeM Iepeiayy BeIecTB U 3HepTuH (1iernei muTaHus)

CpaBHMTENbHAS XapaKTEPUCTUKA IPUPOAHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH
HccnenoBanue n3MEHEHUH B SKOCUCTEMAaX Ha OMOJIOTHYECKUX MOJIETSAX (aKBApUYM)

Pemienue skonornyeckux 3aaad

AHaM3 U OLIEHKAa MOCIEACTBUIM COOCTBEHHOM 1€ATENbHOCTH B OKpPY’KaIoLEel cpefie, I100aTbHbIX
HKOJIOTHUECKUX MPOOJIeM U MyTeH UX perieHus

IIpuMepHBIE TEMBI SKCKYpCU
Muoroo6pasue BuoB. Ce30HHbIE H3MEHEHHS B IPUPOE (OKPECTHOCTHU IIKOJIBI).
MHoroo6pa3ue copToB pacTeHHIl U MOPOJ KUBOTHBIX, METOJbl UX BBIBEJCHUS (CENEKIIMOHHAs
CTaHLUs, IJIEMEHHAas (epMa UM CeNbCKOXO03iCTBEHHAs! BHICTABKA).
EcTecTBeHHbIE U HCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTH ILIKOJIBI).
Peszepsnoe epemsa — 10 vacos.
I1l. TeMaTu4yeckoe NJIAHUPOBAHHE € YKA3aHHEM KOJMYECTBA YaCOB, 0TBOAUMBIX HA

OCBOEHHE KAKI0H TeMBbI

MecTto npeameTa B yueOHOM IJIaHE.

OcHoBHOE cofiepKaHue Pabouas nporpamMma

10 kace 11 kmacc
buonorus kak Hayka. MeTo1bl HAyYHOTO TTO3HAHUS. 3 gaca
Kierka 8 yacoB




Opranusm 21 gac
Bun 20 gacoB
DKOCHCTEMBI 11 yacos
Peseps. O60061menne Matepuaa 2 yaca 3 vaca
Htoro 344acoB 34 yaca
Y4eOHO-TeMaTHUECKOEe TUTAaHUPOBAaHHE
No | Tema ITo JlaGopatopusbie | IIpaktuueckue | KoHTponbHBIC
/1 nporpamMme | paboThl paboThI paboThI
1 Beenenue 1 1
2. | O6mee  moHsATHE O | 2 1 1
OHOJOTUYECKHUX
CHCTEeMax M Mpoleccax
3. Kierka — enuauna | 15 1
YKUBOTO
4. | PasmuoxeHue uld 1
WHAUBUIYyaIbHOE
pa3BUTHE OPraHU3MOB
8. | OcHoBbl TeHeTukKH U | 12 2 4
CEJICKIIUU
9. | IlpomexyTrouHast 1 1
aTTecTanus
10. | O6o0mienue marepuana | 1
BCET'O 36 6 4 2
10 xmacc
Ne | Tema ITo JlaGopaTopHsble KoHnTposabubie
n/n nporpaMMe | paboThl paboThI
1 DBOJIIOIUS 20 5 1
2. | OCHOBBI 5KOJIOTHH. 11 6
3. | Obobmenue Marepuana. 3 1
BCET'O 34 11 2
11 kmace
[Ipunoxenne

Copaeprxanue nporpaMmsl o Kjaccam

10 xnacc

BBEJIEHUE (14)

buonorust — Hayka o *uBoil mpupoae. OCHOBHbIE IPU3HAKHU JKUBOT0. BHOJIOrMYecKre CUCTEMBI.
YpoBHU opraHu3alyy XKU3HU. METO bl H3ydeHusi ON0I0THH. 3HaUYeHUE OMOJIOTHH.
1. «HabmoeHne KJIETOK pacTeHHi, KUBOTHBIX, OAKTEpUil MOJ MUKPOCKOIIOM, X HU3Y4YE€HHE U

OITMCAHHCEC).

OO1ee moHATHE 0 OMOJIOTUYECKUX CHCTEMaX U mporieccax (2 yaca)

JeMoHcTpanu
Bbuosornueckue cucteMsl

YpoBHM OpraHU3alUH KUBON TPUPOIbI
Mertozs! MO3HAHUS JKUBOU IIPUPOJIBI




JlaGopaTopHbie pabOTHI:

2 . «CpaBHEHUE CTPOCHUS KIETOK PACTEHUN U JKUBOTHBIX).

3HAMb /NOHUMATD

cmpoenue OuoiocutecKux 00vbeKkmos. KIeTK!; BUIa U YKOCUCTEM (CTPYKTYpa);

yMETh

00bACHAMYb: POIbL  OMONOTMM B (OPMUPOBAHUU  HAYYHOIO  MHPOBO33PEHHUS;  BKIAJ
OMOJIOTUYECKUX TEOpHUid B (JOPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpA;
€MHCTBO KUBOM M HEKUBOM MPUPOJIbI, POJICTBO )KUBBIX OPraHU3MOB; B3aUMOCBSI3H OPTaHU3MOB
Y OKPYKAIOILEH Cpebl;

6b16/12Mb MIPUCTIOCOOICHHS] OPraHU3MOB K CpeJie OOMTaHUs

cpasnueams: ONONOTUUECKUE OOBEKTH (XUMHUECKUI COCTaB TEN KUBOW U HEXKUBOW MPUPOJIBI),
npolecchl (MoJ0Boe U 0ecroyioe pa3MHOXKEHUE) U JIeaTh BHIBOJIBI HA OCHOBE CPaBHEHMUS;
AHATUUPOBAL U OYEHUBAMDb PA3IINIHBIC THIIOTE3bl CYIIIHOCTH JKU3HH, MPOUCXOXKICHHUS KU3HU
U 4eJIOBeKa

HaxoOums MHPOPMAIUI0 O OWOJIOTHYECKUX OOBEKTaX B Pa3IMYHBIX HCTOYHHKAX (y4eOHBIX
TEKCTax, CIPAaBOYHMKAX, HAYyYHO-TIOMYJSPHBIX HU3JAHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
pecypcax HTepHET) U KPUTHUECKH €€ OLICHUBATD;

UCIIONIb30BaTh MPUOOpPETEHHbIE 3HAHMS W YMEHUS B MPAKTUYECKOM JESITENbHOCTH U
MOBCETHEBHOM KU3HU JJIs: COOJIO/ICHUS MPABUJI TOBEACHUS B IPUPOTHON Cpee.

Paznen 1. KIIETKA — EJIMHULIA XXKMBOI'O (15 u)
Tema 1.XuMHUYECKUN COCTaB KICTKH(4 9)

buonoruueckn BakHbIE XUMHMUYECKHE dJeMeHTbl. Heopranuueckue (MHUHEpaJIbHBIC)
coeuHeHus. buomomumepsl. VYrieBozbl, Junuabl. benku, uxX cTpoeHne U (QYHKUIHU.
Hyxneunossie kucnotsl. AT® u apyrue oprannyeckue COeJUHEHUS KIETKH.

Tema 2.CtpykTypa v QyHKIMH KIETKU(3 1)

PazButue 3HAHU 0 KJIETKE. Knerounas TEOPHUSL.

[Muroruasma. [lnasmaruyeckas memOpana. JHora3mMatuueckas cetb. Kommieke I'ombmxu
U JIU30COMBbl. MUTOXOH/IPUH, TJIACTHU/IbI, OPTaHOMIbI ABMKEHUS, BKIItoueHus. Aapo. CtpoeHue u
byHKIIUN XpPOMOCOM.

IIpokapuOTHI U DYKAPHUOTHI.

JlaboparopHblie pabOTHI:

3. «llIpuroroBnenue, HaOMIOJEHHUE W ONUCAHME MHUKPOIPENapaToB KIETOK pacTeHUN W
KUBOTHBIX).

Tema 3.00ecrnieueHne KiIeTok 3Heprueit (3 u)

OOMeH BelecTB M MpPEBpalleHHe YHEPTUU — CBOWCTBO JKMBBIX OpraHu3mMoB. DOTOCHHTES.
[IpeoOpazoBanre 3HEPruM CBETa B DHEPrHUI0 XUMHUUYECKHX CBszeil. OOecrnedeHne KIIETOK
SHEpruel 3a CYeT OKUCJICHUs OPraHMYeCKUX BellecTB 0e3 ydyacTus Kuciopona. buonornyeckoe
OKHCJICHHE TIPU YYaCTHH KUCIOPOAA.

Tema 4.HacnenctBeHHast nH(pOpMaIMs U peain3aus ee B KieTke (5 u)
I'enetnueckas nadopmanus. ['en. ['enom. Y nsoenne JJHK. O6pazoBanue nHGOpMAIIMOHHON

PHK o MaTpHIe JTHK. I'eneTnueckuit KOJI. buocunres O€eJKOB.
Bupycer. [Ipodunakruxa CITH/a.
JeMoHcTpauun

CtpoeHue MoJieKynbl Oenka

Crpoenune monexyinsl JJHK

Ctpoenue monekynsl PHK

CrpoeHnue KIeTKH

CrpoeHue KIeTOK MPOKapuoT U 3yKapuoT
Crpoenue Bupyca

XpOMOCOMBI

XapakTepucTrKa reHa



VY nBoenue monekynsl JJHK
3HATh /TIOHUMATh
OCHOBHblE NON0HCeHUs OUOTOTUIECKUX TeOpul (KJIeTouHas);
cmpoeHue ouono2uyeckux 00beKkmog: KIeTKH; FTeHOB U XpOMOCOM;
CYWHOCMb OUONIO2UYECKUX NPOYecco8: Pa3MHOKEHHE, MTPEBPAILCHHs] SHEPTUH B 3KOCHUCTEMaX U
ouocdepe;
exknao evroarouuxcs yuenwix (P. I'yk, P.Bupxos, K. bap, M. Illneiinen, T. llIBanu) B pa3BuTHE
OHOJIOTHYECKON HAYKH;
OUOI02UYECKYIO  TMEePMUHONO02UI0 TUTOJOTHS, TUAPOPUIbHBIE COCIUHEHHUs, TUApPo(oOHbIe
COCIMHEHUS, MHKPOIJIEMEHThl, MaKpPO3JIEMEHTbI, YIbTPAMUKPODJIEMEHThI, OHOIMOIUMEPHI,
HOJIUIENITH/IBI, JYKapUOThI, IPOKAPUOTHI, TAIUIOMIHBIA HAa0Op XPOMOCOM, TOMOJOTHYHBIC
XPOMOCOMBI, JTUIUIOWAHBIA HabOp XpOMOCOM, KapHOTUI TI'€H, MATPUYHBII CHUHTE3, TPUILIET,
TPAHCKPHIILUSA, TPAHCIALHUSA, BHPYC, TOMEOCTa3, OPraHM3M, METa0OIM3M, JUCCHUMMIISIIHS,
Opo’keHue, TTIUKOJIN3, aCCUMUIISLINS,
yYMETh
00bACHAMYb: PO~ OMONOTMM B (OPMUPOBAHUU  HAYYHOTO  MHPOBO33PEHHUS;  BKIAJ
OMOJIOTUYECKUX TeOpHUid B (JOPMHPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpA;
€IMHCTBO )XUBOW U HEKUBOM MPUPOJIBI, POJCTBO KUBBIX OPraHU3MOB;
pewamp dIIeMEHTapHbIE OMOXMMHYECKHUE 3a]1a9H;
cpasHusamy: OUONIOTHYECKHE 00BEKTHI (XUMHUYECKHI COCTaB TeJ KMBOW U HEXKUBOUM MPUPOJIBI) U
JieNIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHS,
Haxooums MTHPOPMAIIMIO O OMOJOTHYECKMX OOBEKTaxX B Pa3NUYHBIX HMCTOYHUKAX (Y4eOHBIX
TEKCTaX, CIPABOYHHKAX, HAYYHO-TIOMYJISAPHBIX H3AAHUSAX, KOMIBIOTEPHBIX 0a3zax HaHHBIX,
pecypcax VIHTepHET) 1 KpUTHUECKH €€ OLIEHUBATD;
UCTIOJIB30BaTh TMPHOOpPETEHHBIE 3HAHWS M YMEHHS B MPAKTHYECKOW JEATETBHOCTH U
MOBCEHEBHOM KU3HU JUISL:
coOmoieHnst Mep TPO(GUIAKTHKN OTPaBIICHUH, BHPYCHBIX W JPYTHX 3a00JICBaHHMN, IMPAaBHII
NOBEJICHUsS B MPHUPOJHON Cpefe; OKa3aHUs MEepBOW MOMOIIM HpPU HPOCTYAHBIX U JPYTHX
3a00JIEBaHUSAX, OTPABJICHUH IAIIEBBIMH MTPOYKTAMHU;
Pasznen II. PASMHOXEHUWE U PABBUTUE OPT’AHM3MOB (4 u)
Tema 5. PasmHOX€eHUE 1 MHIMBUYaIbHOE Pa3BUTHE OPTaHU3MOB (4 )

Henenue xnerku. Mwuto3. becnomoe u monoBoe pa3MHOXeHue. Meiio3. OOpa3oBaHue
TIOJIOBBIX KJIETOK M OTUIOJJOTBOPEHHE.

3apoplieBoe U MOCTAIMOPHOHAIBHOE pa3BUTHE OpPraHU3MOB. BiusHue ankoross, HUKOTHHA
¥ HAPKOTWYECKHX BEIIECTB HA Pa3BHTHE 3apojbllia yermoBeka. OpraHu3M Kak eInHOE IIeIoe.
Jlemoncmpayuu

CxeMmpbl, TaOIHIIBI, TPAHCTIAPAHTHI U YIeOHbIe (DMIIBMBI, HIUTFOCTPUPYIOIIHE: TEIeHUE KICTKH
(MHTO3, Mei03); crmocoObl 0ecrnojoro pa3MHOXKEHHS; (OPMHPOBAHUE MYKCKUX U JKEHCKHX
MIOJIOBBIX KJIETOK; OIUIOJIOTBOPEHHWE Yy PACTEHHH W JKWBOTHBIX; HHIWUBUAYaJbHOE pa3BHTHE
OpraHu3Ma; B3aWMOBIIMSHHE 4YacTed pa3BHBaroIlerocs 3aponeima. /[uHamuuyeckoe mnocolOue
«/lenenne xierku. Muto3 u meito3». Copychl KOMHATHOTO ManopoTHUKa (Hedposenuca WUiu
aNaHTyMa).
JlaGopaTopHbie pabOThI
4. «BpIsiBIIeHHE TPU3HAKOB CXOJCTBA 3apOJBIIICH YelloBeKa U APYTHUX MIIEKONUTAIOMIUX Kak
JI0Ka3aTeIbCTBO HX POJICTBAY.
3HAThH /IOHUMATH
CYWHOCMb OUONI02UYeCKUX npoyeccos. pa3MHOKEHHE, OTNI0I0TBOPEHHE,
OUOIO2UYECKYIO MEPMUHONO2UI0 U  CUMBOIUKY KUZHEHHBIM ITUKIJ, TI0JIOBOE pPa3MHOXKEHHE,
Oecronoe pa3MHOKEHHE, TAMETOTE€HE3, OBOI€HE3, CIepMaTOreHe3, OIUIOJAOTBOPEHHUE, ABOMHOE
OIJIOJIOTBOPEHHE, BHYTPEHHEE U HAPY>KHOE OIUIOAOTBOPEHHE, OHTOT'€HE3, IMOPHUOTEHE3;

YMETH




00bACHAMb: POJCTBO JKUBBIX OPTraHW3MOB; OTPUIIATENHHOE BIUSHUE aJIKOTOJs, HUKOTHHA,
HApKOTHYECKUX BEIICCTB HA Pa3BUTHE 3apOjbIlla YEJOBEKAa; BIUSHHEC MYTarcHOB Ha OpPraHU3M
YeJIOBEKa, IKOJOTHIECKUX (DAKTOPOB HA OPTAHU3MBIL;

cpasHueams: ONOIOTUYECKUE OOBEKTHI (3apOABIINIM YEIOBEKa M JPYTUX MIICKOIUTAIOIINX,
M0JIOBOE U OECIONI0e PAa3MHOKEHHUE) U JIeNIaTh BBIBO/IBI HA OCHOBE CPaBHEHUS;

Haxooums MTHHOPMAIMIO O OHMOJOTHYECKHX OOBEKTaX B PA3IMYHBIX HMCTOYHUKAX (ydeOHBIX
TEKCTaX, CIPAaBOYHHUKAX, HAyYHO-TIONMYJSPHBIX W3JAHUSX, KOMITBIOTEPHBIX 0a3ax HaHHBIX,
pecypcax VHTepHET) M KPUTHUECKH €€ OLICHUBATD;

UCIIOJIL30BATh MPUOOPETCHHBIE 3HAHUS HM YMEHHS B MPAKTUYCCKOW JCSITENLHOCTH U
TIOBCEHEBHOM KU3HU IS

coONrofcHUsI Mep MPOQPIIAKTHKU CTPECCOB, BPEIHBIX MPUBBIUCK (KYpPEHHE, aTKOTOJIH3M,
HapKOMaHHs); TIPABUII TOBEJICHUS B IPUPOIHOH cperie;

OIICHKH JTHYECKHX aClEeKTOB HEKOTOPHIX HCCICIOBAaHUNW B 00JacTH OHOTEXHOJIOTHU
(KJIOHHPOBAHUE, UCKYCCTBEHHOE OIUIOJIOTBOPCHHUE).

Paznen III. OCHOBBI TEHETUKU 1 CEJIEKIUU (12 u)
Tema 7. OcHoBbl reHeTuku (10u)

['eneTnka — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH M M3MEHYMBOCTH OPraHH3MOB.
Monorubpuanoe ckpemmBanue. [lepBbiii 1 BTOpoi 3akoHbl Menzaens. ['eHOoTHn M (eHOTHI.
AnnenbHble reHbl. JurubpuaHoe ckpemmBanue. Tpertuid 3akoH Menens. XpoMOCOMHasi TEOpust
HacjeACTBEHHOCTH. l'eHernka nosa. [lonoBele xpomocomsbl. HacienoBaHue, CLEIUIEHHOE ¢
MIOJIOM.

[TpakTrueckue pabOTHI

1. CocraBneHne NpOCTEMIINX CXEM CKPEILIMBAHNUS.

2. Pemenue 3aga4 Ha 1 1 2 3akoHBI MeHens.

3, 4. PenieHue aneMeHTapHBIX T€HETUUECKUX 3a7a4

JlaGopaTopHbie pabOThI

5. «BbIsgBIeHHE HCTOYHMKOB MYTareHOB B OKpYy)Karouled cpere (KOCBEHHO) M OIEHKa
BO3MO>KHBIX MTOCJIEJCTBUI UX BIMSHHS Ha OPTaHU3M».

MO)II/I(i)I/IKaIII/IOHHaSI N HaCJICACTBCHHAs1 HU3MCHYUBOCTH. KoMmbOuHaTtiBHAsS HW3MEHYUBOCTb.
MyTannonHasi U3MEHUMBOCTb. 3aKOH T'OMOJIOTUYECKUX DPSIOB HACIEACTBEHHON M3MEHYHMBOCTH
H. Y. BaBunosa. HacnencrtBeHHass M3MEHUMBOCTH 4esOBeKa. JledeHwe M mpenymnpekJIeHue
HEKOTOPBIX HACJIEICTBEHHBIX O0JIE3HEH UeloBeKa.

Tewma 8.I'enetuka u cenekius (2 u)

OnoMallHMBaHWE KaK HaydaldbHbIA dTanm cenekuuu. Yuenne H. WM. BaBmiioBa o meHTpax
MPOUCXOKICHHS KYJIbTYPHBIX pacTeHU. MeTO bl COBPEMEHHOW CENIEKIIMU. Y CIEXH CENEKIHUU.
I'ennas u knerouHas nuxxenepusi. KinonupoBanue.

Jlemoncmpayuu

Cxembl, Tabmumpl, ¢otorpadun u repObapHble MaTepHaNbl, HWUTFOCTPUPYIOIIUE:
MOHOTHOPHUIHOE CKpEIIMBAHKE; AUTUOPUIHOE CKPEIMBaHUE; MEPEKPECT XPOMOCOM; HEMOITHOE
JIOMUHUPOBAHHUE; HACJIEIOBaHUE, CIEIIJICHHOE C TMOJIOM; MyTalluu (pa3InyHbIe MOPOJBI COOaK,
YaCTUYHBIA anbOMHM3M U HeoObluHas (opma JHCTbEB Yy KOMHATHBIX PACTCHUM, €CIH €CTh
BO3MOXKHOCTh —  KYJIBTYPhl ~ MYTAHTHBIX  JUHUH  Jpo30duibl);  MOAUPUKAIHOHHYIO
W3MEHUYUBOCTh, IEHTPHl MHOTOOOpa3usi ¥ MPOUCXOXKACHUS KYJIbTYPHBIX pPacTEHUM;
WCKYCCTBEHHBIM OTOOp; THOpHAM3AIMIO; HCCIEIOBAaHUA B 00JacTH  OHWOTEXHOJIOTHH.
Junamudeckoe mnocobue «llepekpect xpomocom». CeMeHa ropoxa C pa3HbIM (HEHOTHIIOM
(rmagkwue, MOPIIUHHCTHIE, JKEJTHIC, 3CJICHBIE).
JlabopamopHvie pabomol

6. «AHanM3 W OLEHKAa 3THYECKUX AacCIEKTOB pa3BUTUS HEKOTOPBIX MCCIEJOBAaHUN B
OMOTEXHOIOTHI.



3HATh /IOHUMATH

OCHOBHbIe nonodiceHus 3akoHOB I . Menens, 3aKOHOMEPHOCTE U3MEHUYUBOCTH;

cmpoenue OuonI02u4eckux 06vbeKmos: TEHOB U XPOMOCOM;

exnao evioarowuxcs yuenvix(l. Menoeno, T Mopean, H.H. Basunos, U.B Muuypun) B pa3BuTHE
OMOJOrN4YECKON HayKH;

OMOJIOTUYECKYI0O TEPMHHOJOTHIO M CHMBOJHMKY T€HETHKa, IeH, TIeHOTHUIl, H3MEHYHUBOCTH,
HACJIC/ICTBEHHOCTh, (DEHOTHUII, aJUIeTbHBIE TEHBI, TOMO3HMIOTa, TE€TEPO3UTr0Ta, JOMUHAHTHBIN
pU3HAK, MOHOTHOPHUIHOE CKPELIMBAaHUE, PELECCUBHBIN MPU3HAK, TUTHOPHUIHOE CKpEIUBaHuE,
IpymIa CHIEIUICHUs, T€HOM, TOMOTAaMETHBIM II0JI, TeTepOraMeTHBIA TOJ, HOpMa peaKIHH,
HACJIEJICTBEHHbIE 3a00JIeBaHUsI, CEJEKLHUs, COpPT, LITaMM, IOpOAa, OWOTEXHOJIOTHS, TeHHas
WH)KEHEpUsl, KIIOHUPOBAHUE, TPAHCTEHHBIE OPTaHU3MBI;

YMETb

00vACHAMb: PONb  OWonornd B (OPMUPOBAaHMHM  HAYYHOTO  MHPOBO33PECHHUS;  BKJIAl
OMOJOTHYeCcKNX Teopuil B (POPMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUPA;
OTPHIIATEIBHOE BIUSHHUE ANKOTOJIsI, HHKOTHHA, HAPKOTUYECKHUX BEIIECTB HA Pa3BUTHE 3apOIbIIIIa
YeNOoBEeKa; BIMSHHE MYTAareHOB Ha OpraHU3M YeJloBeKa, OJKOJIOTUYECKUX (PaKTOpoB Ha
OpPraHW3Mbl, TPUYUHBI HAPYHNICHWH pa3BUTHS OPTraHU3MOB, HACJIEICTBEHHBIX 3a00JICBaHMIA,
MyTaluH,

pewiamp dIEMEHTapHbBIE  OMOJIOTMYECKHE  33/1a4d;  COCTAaBIIATH  DJEMEHTApHBIE  CXEMBI
CKpEIIMBAaHUS

8b1516/151Mb UCTOYHUKH MYTareHOB B OKPYKaroIIei cpene (KOCBEHHO);

cpasHusamy: OUONIOTHYECKHe 00BEKTHI, IPOLIECCHI U AeNaTh BBIBOJbI HA OCHOBE CPABHEHUS;
AHATU3UPOBANL U OYEeHUBams TI00ATBHBIE SKOJIOTMYECKHE MPOOJIEMBl M IYTH UX PEIICHHS,
HOCJIECTBHSI COOCTBEHHOM JIEATETLHOCTH B OKpY>Karolel cpene;

Haxooums UHPOPMAIMI0 O OHOJOTHYECKMX OOBEKTaX B PA3IUYHBIX HCTOYHUKAX (y4eOHBIX
TEKCTaX, CIPAaBOYHHKAX, HAYYHO-TIOMYJISAPHBIX M3AAHUAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX,
pecypcax MHTepHET) M KPUTHUECKH €€ OIIEHUBATD;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOH JIEATENBbHOCTH U
TIOBCEHEBHOM KU3HU IS

coOuo/ieHnst Mep NMpO(UIAKTUKH BPEIHBIX MPUBBIYEK (KypeHHE, aJKOTOJU3M, HapKOMaHMs);
NIPaBUJI TOBEICHUS B IPUPOTHON Cpejie;

OLIGHKM JTHYECKUX aCHEeKTOB HEKOTOPBIX HCCIEOBaHUH B 00JgacTH OMOTEXHOJOTMU
(KIIOHMpPOBaHUE, UCKYCCTBEHHOE OTUIOIOTBOPEHHUE).

O606mmenue matepuana (14)

[Tpomexyrounas arrectanus (14)

11 kmace
Pazpen IV . DBOJIFOLUA(20 u)
Tewma 10. Pa3BuTtne »BONIOIIMOHHBIX UACH. /Joxazamenvcmea 26oaoyuu (3 9)

Hctopuss 2BOJMIOLMOHHBIX  WJEH, BO3HUKHOBEHHME W  PAa3BUTUE  3BOJIOLMOHHBIX
npencraBieHnid. 3Hauenue padbor K.JIunues, sBomonuonHas teopus JKana batucra Jlamapka.
Yapn3 [lapBuH M €ro Teopusi NPOUCXOXKACHHUA BHUIAOB. CHHTETHMYECKas TEOpUs HBOJIIOLHH.
Hoxka3zarenbctBa 3Bomtonnu. Bun. Kpurepun Buga. [lonmynsuus — cTpykTypHasi €IMHHIA BUJA,
AJIEMEHTapHas €MHUIIA SBOJIIOIUH.

JlaGopaTtopHnast pabota
Ne 1 Onucanne ocobelr Buaa mo MOp(hOIIOTHYECKOMY KpHUTEpHIO (Ha mpumepe repOapHbIX
00pasIoB).

Tema 11. MexaHu3Mbl 9BOTFOITMOHHOTO TIporiecca (7 1)

JIBIDKyIIIME CHIIBI SBOJIIOLUH, UX BIMSHUE HAa TeHO(OHA NMomysiuuu. Poias n3MeHYnBOCTH B
SBOJIIOIIMOHHOM Tiporiecce. EcTecTBeHHBI OTOOpP — HaNpaBISAOMMA  (aKTOP SBOJIOIHH.
@OopMBI  €CTECTBEHHOIO OTOOpa B MOMYJMANUAX. M30J81Ms — 3BONIOLMOHHBIN  (akTop.



[TpucnocoOneHHOCTh —  pe3ynbTaT JeiicTBug  (akTopoB 3Bomonud. BumooOpasoBanue.
Pesynbratel sBomonuu. CoxpaHneHne MHOr0oOpa3us BUJIOB KaK OCHOBA yCTOMYMBOIO Pa3BUTHS
o6uocdeprl. OCHOBHBIE HaNpaBJICHUS 3BOJIOIMOHHOTO Ipoliecca. buomorndeckuil mporpecc u
Oouonoruueckuit perpecc. IlpuuuHbl BbIMUpaHHS BUAOB. Poib 3BOJIOIMOHHON TeopuH B
(bopMHpPOBaHNUN COBPEMEHHON €CTECTBEHHOHAYYHOW KAPTHHBI MUPA.

JlaGopaTopHbie pabOThI

Ne 2 . BrlsiBneHue M3MEHYMBOCTH Y ocoOell oHOrO BHa (Ha mpuMepe repOapHBIX 00pasioB,
HabOpOB CeMsiH, KOJUIEKIIUU HACEKOMBIX u T. I.).

Ne 3. BrisiBiieHHE IPUCTIOCOOICHHI OPTraHU3MOB K CpeJie OOMTaHHUS.

Tema 12. Bo3nukHoBeHHE U pa3BuTue )u3Hu Ha 3emie (5 1)

Pa3zButue mnpencraBieHHM O BO3HMKHOBEHMHU >KHU3HU. ['MIOTE3bl IMPOMCXOXAECHUS KU3HU.
OTnuuuTenbHbIe IPU3HAKK KUBOT0. COBpEMEHHbIE B3IJIs/Ibl HA BOSHUKHOBEHUE KU3HU.
JlaGopaTopHnas pabora
Ne 4. Ananu3 u olieHKa pa3IU4HbIX TUIOTE3 IPOUCXOKACHUS KU3HU.

VYcioxxHeHre KUBBIX OpPraHU3MOB B IIpolecce 3BOIOLMH. MHOroo0pasue opraHudeckoro
Mmupa. 3Hauenue padbot Kapina JIlunnes. [Ipunuuns: cucrematuku. Knaccudukaus opraHu3mMoB.
Tema 13. IIpoucxoxaenue yeaoBeka (5 1)

['unoTe3pl NMPOMCXOXKIAEHUS YeJIoBeKa. OBOJIIOLMS uernoBeka. JlokazarenbcTBa pojcTBa
4eJOBEeKa C MIIEKONUTAIOIMMHU >KUBOTHBIMU. bipkaiiiine poACTBEHHUKH 4YEJIOBEKa Cpeau
KUBOTHbIX. OCHOBHBIE 3Tallbl 3BOJIIOLMM IpumaroB. [lepBeie mpencraButenu pojga Homo.
[TosiBnenue uenoBeka pasyMHOro. akTopbl 3BOJIOLUHM 4YeJIOBeKa. YenoBedecKue pachl, MX
IIPOUCXOXKICHHUE.

JlaGopartopHas paboTa
Ne 5. Ananus u OIICHKA Pa3IMYHbIX TUIOTE3 MIPOUCXOKACHHUS YesoBeKa
Llemoncmpayuu

Cxembl, TabmuIbl, PUCYHKH U (oTorpaduu, WUIIOCTPUPYIOLIME: KpPUTEpUU BuAa (Ha
IpUMepe Pa3HbIX MOPOJI OJHOTO BUAA KUBOTHBIX ); ABMIKYIIME CUJIBI SBOJIIOIMN; BOSHUKHOBEHUE
¥ MHOT000pa3ue NpucrnocodyieHnil y pacTeHH (Ha mpuMepe KaKTyCcOB, OpXHJEH, JIMaH U T. I.) U
KUBOTHBIX (Ha TNpUMepe JapBUHOBBIX BBIOPKOB); 00Opa3oBaHHE HOBBIX BHAOB B IMPUPOJE;
HBOJIIOLIMIO PACTUTENBHOIO MHUPA; 3BOJIOLHUIO )KUBOTHOTO MHpPA; PEAKUE U MCUE3AIOIINE BUJbI;
JBIKYIIUE CHUJIBI AHTPOIIOTEHE3a; IPOUCXOXKACHHE denoBeka. Kouiekuum okxameHenocTen
(ucKoTaeMBbIX pacTeHui u KUBOTHBIX).

Paznen V. OCHOBBI OKOJIOT'N
Tema 14. Dxocucremsl (7 9)

[IpeameTt skomoruu. DKojoruyeckue (HakTOphl CPEelbl, UX 3HAYCHHE B KHU3HU OPTraHU3MOB.
buonornueckue putmel. . B3aumonelcTBHE€ TONYJALMNA PpasHbIX BHAOB. MeEXBUIOBBIE
OTHOIIICHUS: KOHKYPEHIIUS, XUITHNYECTBO, Mapa3suTui3M, cuMOno3. CooOlmiecTBa. IKOCUCTEMBI.
BupnoBas u npoctpaHcTBeHHasi CTPyKTypa sKocucteM. [1uieBbie CBsA3M, KPYrOBOPOT BEIIECTB U
MIPEBpAILICHUS] dHEPTHUU B 3Kocuctemax. [[OTOK sHepruM W Uenu NUTaHUA. DKOJOTHYeCKas
nupamuga. buomacca. CpoiictBa skocucteM. CmeHa 3kocucTeM. [IpUyuHBI yCTOMYMBOCTH U
CMEHBI YKOCUCTEM. VICKyCCTBEHHBIE COOOIIECTBA - arpPOIKOIICHO3HI.

JlabopamopHvie pabomuwl

Ne 6. CpaBHuUTENbHAs XapaKTEPUCTHKA IMPUPOJIHBIX IKOCUCTEM M arpo3KOCHCTEM CBOEH
MECTHOCTH.

Ne 7. CocraBneHne CcXeM Tiepeladyd  BEmIeCTB HW  JHepruu  (Lened  MUTaHHS).

Ne 8. UccnenoBanue n3MeHEHHH B SKOCUCTEMAaX Ha OMOJIOTUYECKUX MOJIEISIX (aKBapHUyM)

No 9. BpisBieHHE aHTPONOTEHHBIX HW3MEHEHHMH B HJKOCHCTEMax CBOEM  MECTHOCTH.

Tema 15. buochepa. Oxpana 6uochepsl. Bnusaue uyenobeka Ha 6unocdepy. (4 1)



buocpepa — rnobanmpHas oskocucrema. CocraB U ¢GyHKuMH Ouocdepbl. YdeHue
B. . Bepnanckoro o Ouocdepe. Ponp xuBeIX opranu3moB B Ouocdepe. buomormveckuit
KPYrOBOPOT XMMHUYECKHX JJIEMEHTOB. broreoxumuueckue mporeccsl B Ouochepe. IBomonus
ouocdepsl.

['mobanpHBIE YKOJOTHYECKHE MPOOJIEMBbI M MyTH UX perieHus. [locnencTBus AesaTensHOCTH
yelloBeKa B OKpyxkatomie cpene. OOILIEeCTBO M OKpy»Karollas cpeia, MpaBWiia MOBEACHUS B
MPUPOAHOMN cpezne.
Jlemoncmpayuu

Cxembl, Tabmuupel u Qortorpaduu, WUIFOCTPUPYIOUINE: 3KOJIOrHYeckue (GakTopsl U HUX
BJIMSTHUE HA OPraHU3Mbl; MEXKBHUIOBBIE OTHOLICHHUS: Mapa3uTH3M, XUIIIHUYECTBO, KOHKYPEHIIHIO,
cUMOMO03; SIPYCHOCTb PACTUTEIBHOTO COOOIIECTBA; MHIIEBBIC IEH U CETH; JKOJIOTUYECKYIO
NUpaMUly; KPYTOBOPOT BEUIECTB M NPEBpAIICHHUS DSHEPTUU B DKOCHUCTEME; CTPOCHHE
OKOCHCTEMBI; arpodKOCHCTEMBI; CTpOEHHE Ouocdepsl; KpyroBOpoT yriepona B Ouocdepe;
100aNbHbIE SKOJIOTHYECKHUE MPOOJIEMBI; MOCIECTBUS ACSITEIbHOCTH YelIOBEKa B OKpYKarollen
cpene. Kapra «3amoBennuku u 3akazHuku Poccum». JluHamumdeckoe mnocobue «Tunuunbie
OUOLIEHO3BIY.

Jlabopamopuvie pabomul

Ne 10. Penienne 9KOJOTHYECKUX 3a7ad4.

No 11. Ananu3 u orleHKa MOCIEACTBUNA COOCTBEHHOMW NIEATEIILHOCTH B OKPYXKaIOIIeH cpeje,
J100aNBHBIX IKOJIOTUYECKUX MPOOIEeM U MyTel UX pPelIeHusl.

[Ipunoxxenus
TPEBOBAHI K YPOBHIO ITOJAI'OTOBKU BBIITYCKHHUKOB
B pezynomame uzyuenus duonocuu na 6a3080m yposHe YYeHUK 00HCeH
3HATh/TIOHUMATD
OCHOBHble NON0JCeHUs OMONOTHYECKUX Teopuid (KJIETOYHAs, OHBOJIONHOHHAs Teopust Y.
Hapsuna); yuenuss B. U. Bepnaackoro o Ouocdepe; cymHocTh 3akoHoB I'. Menpgens,
3aKOHOMEPHOCTEN U3MEHYUBOCTH;



cmpoenue OuoN02UYecKUx 00beKmog: KIeTKU; TEHOB U XPOMOCOM; BHAA U 3KOCHCTEM
(cTpyKTYypa);

cywHocmv  Ouono2UYecKux — npoyeccog: pa3MHOXKEHHE,  OIUIOJOTBOPEHHE,  JieiicTBUE
UCKYCCTBEHHOI'O U €CTECTBEHHOro 0TOOpa, (POpMUPOBAHME MPHCIIOCOOIEHHOCTH, 00pa3oBaHUe
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPALICHHUS YHEPTUU B SKOCUCTEMaxX U duocdepe;

8K11A0 8b10AIOWUXCSL YUeHbIX B PA3BUTHE OMOJIOIMUYECKON HAYKH;

NPUYHHBI SBOJIIOLUH, U3MEHSIEMOCTH BUJIOB, HACIEICTBEHHBIX 3a00JI€BaHUI, MyTaIHil.
OUOI02UUECKYIO MEPMUHONOUIO U CUMBOTUKY,

yMETh

00vACHAmMb: PONb  OMoNOrMM B (DOPMUPOBAHMM  HAYYHOTO  MHUPOBO33pPEHMs;  BKJIAJ
OMOJIOTHYECKUX TEOpHi B (JOPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHPA;
€IMHCTBO >KMBOHM M HEXHUBOW NMPUPOJBI, POACTBO KUBBIX OPraHU3MOB; OTPHUILIATEIILHOE BIMSHUE
QJIKOTOJISI, HUKOTWHA, HAPKOTHYECKHUX BEIIECTB Ha PAa3BUTHE 3apOAbIINIAa YEIOBEKa; BIHMSHHE
MYTareHOB Ha OPraHU3M YEJIOBEKa, SKOJIOTMYECKUX (AKTOPOB HAa OPraHU3MBI, B3aHMMOCBS3U
OpPTraHU3MOB M OKPY)KAIOILIEH Cpejbl; MPUUYMHBI YBOJIOIUH, H3MEHIEMOCTH BHJOB, HApPYIICHUI
pa3sBUTHsI OPraHU3MOB, HACJEJACTBEHHBIX 3a00Je€BaHUM, MyTalud, YCTOMYMBOCTH U CMEHBI
IKOCUCTEM; HEOOXOAUMOCTh COXpAaHEHHS MHOT000pa3usl BHIIOB,

pewams IeMEHTapHble  OMOJIOTMYECKHE  3a/lauM;  COCTABIATH  AJIEMEHTApHbIE  CXEMBbI
CKPEILIMBAHMS U CXEMBI IIEPEHOCA BEUIECTB U SHEPTUH B SKOCHCTEMAaXx (LI MUTAHMS);
onuceléams 0co0el BUIOB 10 MOPHOIOrHUECKOMY KPUTEPUIO;

8b1A6/151Mb TIPUCTIOCOONICHUST OPTaHW3MOB K Cpefe OOWTaHWs, WCTOYHHKH MYTareHOB B
OKpy’Karoliel cpezie (KOCBEHHO), aHTPOIIOTEHHbIE H3MEHEHHsI B 9KOCHCTEMaxX CBOEH MECTHOCTH;
cpasHueamy: OUOIOTMYECKUE OOBEKTHI (Tena >KMBOW M HEXHUBOW IPUPOJBl MO XUMUYECKOMY
COCTaBy, 3apOJBIIIM 4YelOoBeKa M JPYIMX MIEKONUTAIOMIUX, HPUPOAHbIE HKOCUCTEMBI U
arpo3KOCHUCTEMBl CBOEM MECTHOCTH), MPOLECChl (€CTECTBEHHBIM M MCKYCCTBEHHBIM 0TOOp,
MOJIOBOE U OECIOI0e Pa3MHOKEHHE) U JIeJIaTh BBIBOJIbI HA OCHOBE CPAaBHEHMS,

AHAUZUPOBAMb U OYEeHUBAMb PA3INYHBIE TUIIOTE3bl CYIHOCTH KM3HH, IPOUCXOXKICHUS KUZHU
U 4YeloBeKa, IJI00ajbHbIE SKOJIOTMYECKHE MpOoOJeMbl M MYTH HX pPELIeHMs, IOCIeACTBUSA
COOCTBEHHOM JIEATETLHOCTH B OKPY>KaIOIIEH Cpejie;

u3yyams N3MEHEHHUs B SKOCUCTEMaX Ha OMOJIOTHUECKUX MOJIEIISIX;

Haxooums UHPOPMAIMIO O OHOJOTHYECKMX OOBEKTaX B PA3IUYHBIX HCTOYHUKAX (y4eOHBIX
TEKCTaX, CIPABOYHHKAX, HAYYHO-TIOMYJISIPHBIX M3AAHUAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
pecypcax HTepHeTa) M KPUTUYECKU €€ OLICHUBATh;

apryMEHTHPOBATh CBOIO TOYKY 3pEHMsI MPpU OOCYKIACHUU OMOJIOrMYECKHX MPOOJIEeM: IBOJIOLMU
’KMBOUM TIPUPOJIBI; PEATBHOTO CYIIECTBOBAHUS BUIOB B MPHPOJIE; CYIIHOCTH U TPOUCXOMKICHUS
KHU3HH; IPOUCXOKJICHNS YEJIOBEKa; TTI00AIbHBIX 3KOJIOTHYECKHX MPOOIeM U IMyTel UX PelIeHus;
UCTIOIB30BaTh IMPHOOPETCHHBIE 3HAHWS W yMEHUS B NPAKTUYCCKOW JCSATEIBHOCTH H
MOBCEHEBHOM >KU3HU (OBITh KOMIIETEHTHBIM B 3aIUTE OKPYXKAIOLIEH cpelbl W COXpaHEHHU
COOCTBEHHOTO 3710POBbSI ) IS

coOuro/IeHnsI Mep NPOQHUIAKTUKU OTPaBIIEHUH, BUPYCHBIX M JAPYrHX 3a00JIeBaHUM, CTPECcCoB,
BPEIHBIX TPUBBIUEK (KypeHHE, aJIKOTOJM3M, HAPKOMAaHUs); TMPaBWI TOBEACHUS B NPHUPOIHOU
cpene;

OKa3aHMsI TIEPBOM IMOMOIIX TPU MPOCTYTHBIX U JAPYTHX 3a00JIEBaHUSIX, OTPABICHUN THIIEBBIMU
POAYKTaMU;

OLICHKA JTHYECKUX aCIEeKTOB HEKOTOPBIX HCCIEAOBaHUH B 00NacTH OWOTEXHOIOTHUH
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE).

@DOopMBI aTTECTALNN yJALIUXCS
Byl KOHTPOJIS 3HAHUH yJalIuXcsl 10 OMOJIOTHH.

Bug xoHTpOns dopma KOHTPOJIS

| Bxonunoit TECTBI




[Toypounslii VYerHbiit onpoc (YCTHBIM OTBET Ha OAWH WUIU

Texymmit CHUCTEMY BOIIPOCOB B
dbopme pacckasa, Oecebl, cobeceIoBaHs ),
MUChbMEHHAs IpOBEpKa (momamninue,

IIPOBEPOYHBIC, MTPAKTHUYECKHE, KOHTPOJIbHBIE,
TBOpYECKHE PabOThl; TUCbMEHHbIE OTYETHI O
HAOJIOACHUAX; THCbMEHHBIE OTBETHl Ha
BOIPOCHI TEKCTa; OMOJIOrMYECKUE JUKTAHTBI,
pedeparsr);

KOMOMHHUpOBaHHAas IpoOBepKa (coueTaHue
NUCHbMEHHBIX M YCTHBIX ()OpM, TpPOBEpKa C
UCIOJIb30BAHUEM  DJIEKTPOHHBIX  CHUCTEM
TECTUPOBAHUA).

Temarndueckui KOHTpOJ'IBHBIe pa6OTI>I, TCCThI, 3a4CThI.

IIpomexyTouHast arrecTanus TectupoBanue

Kputepun u HOpMbI OLIEHKH 3HAaHUM, YMEHUN U HABBIKOB 00YyYaroIIuXCcs

Hcxons w3 TOCTaBICHHOW L€ M BO3PACTHBIX BO3MOXKHOCTEW YYaIIMXCs, HEO0OXOIUMO
YYUTHIBATH:

MPaBUIBHOCTh U OCO3HAHHOCTb W3JIOKEHUS COJEP)KAHMSI, IOJHOTY PpACKPBITUS MOHSITHH,
TOYHOCTb YHOTPEOJICHHUS HAyYHBIX TEPMHUHOB;

CTerneHb cPOPMUPOBAHHOCTU UHTEIUICKTYaIbHBIX U 00IIey4YeOHBIX YMEHUM;

CaMOCTOATEILHOCTh OTBETA;

pEUYEBYIO TPAMOTHOCTH U JIOTHUECKYIO MOCIE0BATENbHOCTh OTBETA.

OtmMmeTka «5»:

MOJTHO PACKPBITO COAEpKAHUE MaTepuasa B 00beMe MPOrpaMMbl U YIeOHUKa;

YETKO M TPABWIHHO JIaHBI OINPEACIICHUS W PACKPBITO COJEpKaHUE TOHATUM, BEPHO
MCII0JIb30BaHbl HAYYHbIE TEPMUHBI;

JUTSL IOKAa3aTeIbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHHUS, BBIBOJIBI M3 HAOIIOJACHUHN U OIBITOB;
OTBET CaMOCTOSITENIbHBIN, HCIIOJIb30BAHbI paHee MPUOOPETCHHBIE 3HAHUS.

OtmMmeTka «é»:

PacKpbITO OCHOBHOE COZIEP)KaHHE MaTepuaa;

B OCHOBHOM TIPAaBWJIHHO JAHBI OMPEACIICHUS] IIOHATUM U UCTIOIh30BaHbl HAYYHBIC TEPMUHBIL;
OTBET CaMOCTOSTCIIbHEIMN;

ompeIeIeCHUs TOHSATHMI HETOJIHEIE, JIOTTYTIIEHBI HE3HAUYUTEJIbHEIC HapyIIeHUS
MOCITIEAOBATEIHPHOCTH U3JI0KEHUS, HEOONbIINE HETOYHOCTH TPU HCHOIB30BAHUU HAYYHBIX
TEPMHUHOB WJIM B BBIBO/IAaX U 0000IICHUSIX U3 HAOIIOICHUI U OTIBITOB.

OtMeTKa «3»:

YCBOEHO OCHOBHOE COJIEp)KaHHME Y4EOHOT0o MaTrepuaiia, HO M3JI0KEHO (pparmMeHTapHO, HE BCeraa
MOCIIEIOBATEIIBHO;

OTIpeIeTICHUS TTOHATHH HEJOCTATOYHO YETKHE;

HE MCIO0JIb30BaHbl B KAUECTBE JI0KA3aTEILCTBA BHIBOILI U 0000IIEHUS U3 HAOIIOICHHUI U OIBITOB
WJIU JIOTTYIIEHBI OMUOKY MPU WX U3JI0KCHUH;

JOTIYIIEHbI OIIMOKU M HETOYHOCTH B WCIOJB30BAaHUU HAYYHOW TEPMHHOJOTHH, OMpPEICICHUN
TTOHSATHH.

OTMeTKa «2»:

OCHOBHOE COfIepyKaHHue Y4eOHOTro MaTepuaia He pacKphITo;

HE JaHbl OTBETHI HA BCIOMOTATEIbHBIE BOIPOCHI YUUTEJIS;

JIOTYIIEHBI TPYObIe OMMOKH B OTPEICIICHUH TIOHATHMA, TPU UCTIOJIb30BAaHUU TEPMHUHOJIOTHH.

KPUTEPUU OLIEHKH TECTOBBIX 3AJJAHUI 10 BUOJIOT N




¢ momouibio ko3¢ purrenta ycsoenus K

K= A:P, rne A — 4HCIIO MPAaBUIbHBIX OTBETOB B TECTE
P — 001iee unciio oTBETOB

Koaddunment K Onenka
0,85-1 «5»
0,65-0,84 «4»
0,45-0,64 3»
Mensmre 0,4 «2»

OLHEHKA IMTMCBbMEHHBIX PABOT (pa3BepHyThIii OTBET Ha BOIIPOC)

OreHka «5»: OTBET NOJHBIN U MPABUIIbHBIIN, BO3MOXKHA HECYIIECTBEHHAS OIINOKA

OneHka «4»:0TBET HENOJIHBIN MM JOIYIIEHO He 6ojiee 2-X HeCYLIECTBEHHBIX OIINO0K

Onenka «3»: paboTa BBIIIOJHEHA HE MEHEE, YEM Ha IOJIOBUHY, JOIYIIEHA OJ{HA CYLIECTBEHHAs
omrOKa U MpHU 3TOM J[BE-TPH HECYIIECTBEHHbIE

Onenka «2»:paboTa BBINIOJHEHA MEHBIIE, YeM Ha IOJIOBHHY WM COJIEPKUT HECKOJBKO
CYIIECTBEHHBIX OIINOOK

OreHka BBIMOTHEHUSI MPAKTUYECKHUX (J1abopaTOPHBIX) pabOT OUOIOTHH:

OreHKa «5» CTaBUTCA, €CIIN YYCHUK:

[TpaBuJIbHO OIpenesil 1IeJib OMbITa M BBIMOIHWI paboTy B MOJHOM 00BEME C COOIOICHUEM
HE00X0IMMOM TIOCIIEI0BATEIIEHOCTH TIPOBEICHHSI OTIBITOB U H3MEPEHU.

CaMmocTosITeIbHO M PalMOHAIbHO BBIOpAJ M TOATOTOBMI JUIS OMbITa HEOOXOAUMOE
000pyIOBaHUE, BCE OMBITHI TPOBEN B YCIOBUSAX M PEKUMAxX, OOECIEUMBAIOUINX MOJTyYCHUE
pEe3yJbTAaTOB U BBIBOAOB C HAUOOJIbIIEH TOUHOCTBIO.

Hayuno rpamoTHO, jnoruuHo omnucan HaOMOAeHHs W CHOPMHUPOBAT BBIBOABI M3 oOmbITa. B
IPEJCTaBJICHHOM OTYETEe MPAaBUIBHO M aKKYpaTHO BBINOJHUI BCE 3alUCH, TAOJIUIIBI, PUCYHKH,
YepTeKH, rpaduKh, BEIYUCICHHS U CIIENal BEIBOIBI.

[TpaBUIBHO BBIMOTHUI aHAIM3 norpemHocteit (9-11 knaccer).

[IposiBsieT OpraHU3alMOHHO-TPYJOBbIE YMEHHUs (TIOAIEPKHBAECT YUCTOTY pabO4Yero Mecra u
HOPS/IOK Ha CTOJIE, YKOHOMHO HCIIOJIb3YET PACXOJHBIE MaTEPUAIIbI).

DKCIIEpUMEHT OCYIIECTBIISIET TIO0 IJIAHY C yYETOM TEXHUKH Oe30MacHOCTH M TMPaBWII paboTHI ¢
MaTepHajaMi U 000pYIOBaHUEM.

OreHKa «4» CTaBUTCS, €CITM YICHUK BBITOJHIII TPEOOBAHUS K OIEHKE «5», HO:

OnbIT NPOBOAMI B YCIOBHAX, HE 00€CTIEUUBAIONINX JOCTATOUHOW TOUHOCTH U3MEPEHUH.

Bbr110 momyieHo aBa — Tpu HejpovYeTa WK 00Jiee OHOW rpy0oit OMTMOKH U OTHOTO HEIOYeTa.
OKCIIepUMEHT NPOBEIEH HE IMOJHOCTBIO MM B ONHMCAHUU HAOMIOACHUH U3 OMBITa YYEHHK
JIOITYCTHII HETOYHOCTH, BBIBOJIBI C/IETIAJT HETIOJTHBIE.

OreHka «3» cTaBUTCA, €CIIU YYCHUK:

[TpaBUIBHO OMpeNeNnII eJb OIBITa; PA0OTY BHITIONHSET MPABUIHHO HE MEHEE YeM HAIlOJIOBUHY,
0JIHaKO 00BEM BBIIIOJHEHHOM YacTH TaKOB, YTO IO3BOJIAET MOIYYUTh MPABUIIbHBIE PE3YIbTaThl U
BBIBOIBI 10 OCHOBHBIM, IPUHIMITHATBHO BaKHBIM 33/1a9aM PaOOTHI.

[Ton6op obopynoBaHusl, OOBEKTOB, MAaTEpPHAJIOB, a TAaKXKe PaOOTHI 1O Hayaly ONbITa MPOBEN C
MIOMOIIIBI0 YYUTEIS; WM B XOJ€ TPOBEIEHHs OIBbITa W M3MEPEHHUH OMbITa OBLTH IOMYIICHBI
OLIMOKH B ONMUCAHUM HAOII0AeHUH, (HOPMYTUPOBAaHUH BBIBOJIOB.

OnpIT TPOBOAMIICS B HEPAIMOHAIBHBIX YCIOBHUSAX, YTO MPUBEIO K IMOJYUYEHUIO PE3YNIbTAaTOB C
OO0JIbIICH MOTPENIHOCTHIO; UM B OTYETE ObUIM JIOMYILEHBI B O0IIEH CI0XKHOCTH He OoJiee IBYX
ommOOK (B 3amMUCSAX €IUHUIl, U3MEPEHUSAX, B BBIUMCICHUAX, rpadukax, TaOIUIaX, CXemax,
aHau3e MOTPEUIHOCTed W T.A.) He NPUHIMIIMAIBHOTO JJs JAaHHOW palboThl XapakTepa, HO
MOBJIMSBIINX HAa PE3yJbTAT BHIIIOJHEHUS; HE BBIIIOJHEH COBCEM WIJIM BBIMOJIHEH HEBEPHO aHAIM3
norpemrHocreit (9-11 knaccrl);



JomyckaeT TpyOyro omuOKy B X0Jie dKCIIepUMEHTa (B OOBSICHEHUU, B 0(hOpMIICHUN PAaOOTHI, B
COOIOACHUH TPAaBUI TEXHUKH OE30MacHOCTH MpU paboTe ¢ MaTepuasaMu U 00OpYIOBAHUEM),
KOTOpasi UCTIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.

O1ieHKa «2» CTaBUTCS, €CIIU YUCHUK:

He onpenenuin caMOCTOSATENBHO 1IEh OMbBITA: BBITIOJHWI padOTy HE TOTHOCTHIO, HE TIOJTOTOBHII
HY)KHO€ 000pyJOoBaHME€ U OO0BEM BBIIOJHEHHOW dYacTh palbOThl HE IMO3BOJISIET CHAENaTh
MIPABUJIbHBIX BHIBOJIOB.

OnBbIThI, U3MEPEHUs, BEIYUCICHUS, HAOII0IEHUS IPOU3BOAWIUCH HEPABUIIHHO.

B xome paboTel U B or4eTe OOHAPYXKIJIUCh B COBOKYIMHOCTH BCE HEIOCTATKH, OTMCUCHHBIC B
TpeOOBaHUSIX K OLIEHKE «3».

HormyckaeT nBe (u 6osee) rpyObie OIMMMOKH B X0J1€ IKCIIEPUMEHTA, B 00BSICHEHUH, B O(OPMIICHUH
paboThl, B COOJIOJICHUU MPAaBHJI TEXHUKH O€30MacHOCTH Mpu padoTe C BellecTBaMU U
000pyIoBaHNEM, KOTOPBIE HE MOKET UCIIPABHUTH JIAXKE 110 TPEOOBAHUIO YUUTEIIS.

4.OCHAIIEHUE OBPA30BATEJIbHOI'O ITPOLHECCA

Obs3arenbHas nuTeparypa i o0yyaromuxcs:(yueOHuK)

Vuebnuk: OOmas Owonorus: YueOH. mist 10-11 xi. obmieobpazoBar. yupexnenuit / J.K.
benses, I1.M. bopoaun, H.H. BopounioB u np.; [lox pea. J.K. bensiera, I'.M. dpmmimuna. — M.:
ITpocsemienue, 2008. — 303 c.: ui.

JlononmHuTeNbHAS TUTEpATypa U100 ydarOIUXCs:

Hsanosa T.B. CoopHUK 3a1anuii o obmeit Ouonorun: [Tocobue ans ydammxcst o0meoOpazoBart.
yupexnaenuit. — M.: [Ipocsemenue, 2002

Jureparypa nis yaurens:

1./lapeun Y. IlyremectBue Ha kopabie «burias»/Y.Japsun.-M.:Meicib,1978.

2. lapsun 4. BocrioMuHaH¥E O pa3BUTHU Moero yma u xapakrepa //Jlapsun Y. Counnenus.T.9.-
M.: U3natensctBo AH CCCP, 1959.

3. Aapseun Y. TlpoucCXOXJCHHE BHJOB ITyTEM €CTECTBEHHOTO oTOopa: KH. Jlmst yumrens/
Y.dapBuH; nox pen. A.B. SI6nokosa, b.H. Mennukosa.-M.:[Ipocsemenue, 1986.

4. lokun3 P. Orouctuueckuii rex / P. lokunz.- M.:Mup, 1993.

5. I'pun H. buonorus . B 3 1./ H. I'pun, Y. Crayt, /1. Taiinop. — M.: Mup, 1990.

Kypnansr: «B wmupe nHaykn», «CopocOBCKHM 00pa3oBaTelbHbId KypHA», «lIpupomgan,
«buonorus B mkone», «Hayka 13 mepBbIX pyK».

JIureparypa

AxumoB C.U. u ap. buonorus B Tabnuirax, cxemax, pucyHkax. Y4eOHO-00pa3oBaTebHas Cepus.
- M: JIncr-Hpi0, 2004. — 1117¢.

buonorus: CnpaBounuk mkonsHuKa U cryaeHTa/[lox pen. 3.bpema u U.Meiinke; Ilep. ¢ Hem. —
3-e uzn., crepeotun. — M.: [Ipoda, 2003, c¢.243-244.

bonrosa U.B. Co6opHuK 33134 10 00111eli OMOJIOTHH C PELIEHUSIMU ISl TOCTYHAIOIIUX B BY3bI. -
M: OO «OHHUKC 21 Bek», «Mup u obpazoBanue», 2006. — 134c.

bop3osa 3B, Jlaraece AM. JlugakTuyeckue Matepuaibl 1Mo Ouosorun: MeTtoaudeckoe mocooue.
(6-11 1) - M: TII «Cdepar, 2005. — 126¢.

Eroposa T.A., KnynoBa C.M. OcHoBbl Ouorexnonoruu. — M.: U1 «Axagemusi», 2004. — 122c.
Jlepuep I'.M. OOGmass Ouonorust (10-11 wmaccel): Ilogroroska k EI'D. KoHTponmbHbIE U
camocTtosTenbhabie padoTel/ I.U.Jlepaep. — M.: Dxemo, 2007. — 240c.

Mapkuna B.B. O0mias 6uonorus: yuebnoe nocobue/ B.B.mapkuna, T.}O. Tarapenko-Ko3zmuna,
T.I1. TlopanoBckas. — M.: JIpoda, 2008. — 135¢.

HeuwaeBa I'.A., ®enopoc E.M. Dxonorust B skcnepumenTtax: 10 — 11 kmaccel: MeTogudeckoe
nocobue. — M.: Benrana-I'pad, 2006. — 254c.

Hogrosxenos FH0.1. ®unernueckas sBoonus yenoBeka.— ExatrepunOypr, 2005. — 112c.



Cusornazos H.U., AraponoBa MN.b., 3axaposa E.T. O6mas Ouonorus. ba3osslii ypoenb. 10 —
11 kmacce. — M.: Ipoda, 2005. — 354c.

®enopoc E.M., HeuaeBa I'.A. Dkonorus B sKclepuMeHTax: yuyed.nmocobue ans ydammxed 10 —
11 k1. o6meobpasosar. yupexaeHuii. — M.: Bearana-I'pad, 2005. — 155¢.

Okonorus: Cuctema 3aaHuil JUIsi KOHTPOJIS 00s3aTEIBHOIO YPOBHS IMOATOTOBKH BBITYCKHHUKOB
cpenneit mkoiel/ ABT. B.H. Ky3nenos. - M.: Benrana-I'pad, 2004. — 76c¢.

Okonorust B skcnepuMentax: 10 — 11 kmaccel: Meroauueckoe mocobmue. — M.: Benrana-I'pad,
2006. — 234c.

WNHuTepHeT-pecypcesl

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. Ilogbopka HHTEepHET-MaTEpHAIIOB IS
y4HTeNnel OUOIOTHH 110 Pa3HBIM OHOIOTHIECKHM JTUCIIUILTHHAM.

http://school-collection.edu.ru Equnast kosekuus nudpoBbiXx 00pa3oBaTeIbHBIX PECYPCOB.
http://charles-darvin.narod.ru/ DnextponHnsie Bepcun npousseaeHuii U.Japsuna.
http://www.l-micro.ru/index.php?kabinet=3. udopmarus o mkogpHOM 000pyI0BaHUH.
http://www.ceti.ur.ru Caiit LlenTpa 3K0n0rudeckoro o0ydenus u HH(GOpMaIum.
http://school-collection.edu.ru Eqnnast kosekuus nudpoBbiX 00pa3oBaTeIbHBIX PECYPCOB.
OcHarienue 00pa3oBaTebHOTO MpoIecca

1.JIuteparypa yuurens: Hayuano - MmeTonudeckuii xypnan «buonorus. BCE nns yanrens!»
2. Kommbrotep

3. aTepakTuBHAs JOCKA.

4. IIpoexTop.

5. Jdokkamepa.

6. JJabopoTopus «Apxumen».

7. IlpunTep

[lepedens 1a00paTopHOTO 0OOPYAOBAHUS

Obopyoosanue u npubopol

Obvexmbl HamypanvHble

[TpucnocoOaeHus K YCIOBUSM CYIIECTBOBAHUS— 2 TIIT.
I'omosnorus koHeyHOCTEH— 1 1IIT.

Pa3znaTounslif MaTepuan o ckeneTy Miekonuraronmx (0) — 5 mr.
Konneknus «13MeHUYNBOCTh OPTaHU3MOB»— | TIIT.

Hckomnaemble OCTaHKU KUBOTHBIX — 2 IIT.

PasznmaTounsrii Matepuan mo ckenery nrui — 10 mir.

Bpeautenu BaxxHeWmux ¢/x KyapTyp— 11mr.

Bpenurtenu BaxxHeHIMX ¢/X KyabTyp — lmT.
[TpucniocoOuTENbHBIE H3MEHEHHSI B KOHEUHOCTSAX HACEKOMBIX — 11IT.
buorenos npecuoro Bogoema — lmir.

Hab6op xomnekiuit YnenncroHorux — 1ir.

Bpenurenu neca — 1mr.

Bpenutenu oropona— 2 mir.

IIpumepsl MUMHUKpUYM — 1 mIT.

ITpencraBurenu orpsina Hacekombix— 1 mr.

Bpenutenu numeBbix 3anacoB— | mit.

Bpenurenu nons — 1 wr.

HaGop komiekuii WICHHCTOHOTHX -21IIT.

PaxoBHHBI MOJITIOCKOB (KOJUUIEKILIMS pa3IaTodyHasi).

Habop MukpormnpenapatoB 1o pazaerny «KuBOTHBIEY.

Hab6op mukpormpenapaTos 1o pasneny «UemoBeK u ero 370pOBbE».



Ckerner uenoBeka - 1iT.
['epGapwuii kK Kypcy OCHOB 0OIIIel OMOJIOTHUH.
Buibl 321U THBIX OKPACOK Y dKUBOTHBIX.

dopma COXpaHHOCTHU MUCKOMAEMbIX PACTECHHUH U dKUBOTHBIX (KOJIJIEKLHUS Pa3AaToOuHas).

buoreno3 mpecHoro Bogoema — 11ir.

Mogens JHK — 11mT.

Habop mukporpemnapaToB 1o oo1iei OMoI0Tuu.

Tabnuna «Pa3BuTHe pacCTUTEIHLHOTO U PACTUTEIBHOIO MUPAY.
Tabmuna «CoBpeMeHHAsI CUCTEMa OPTaHUIECKOTO MUPAY.
Ta0muue! 110 001Iel OHOJIOTHH.

Junamuueckre mocoousi «buocuHTes Oeiaka», «MHTO3»,
CKpeIIUBaHue», « {luruopuHoe CKpEeIrBaHue.

['epGapuii «PacturenbHbie COOOIIECTBAY.

['epbapuit «OCHOBHBIE OT/IEIBI PACTEHUI».

Kosmeknus cemsiH U mioaoB.

Konnekuuu mmuiiex.

«Meiio3y,

«MoHorubpuIHOE

Ha6op muxpomnpemnapaTtoB no pasznenam «Pactenus», «bakrepuu. I'puobl. JInmmaiHukmny.

Obopyodosanue rabopamophoe

[Tpubopsl

Jlyna -5 mir.

Jlyna npenapoBanbHas 1 -1t

[TprOopb! (1EMOHCTPALIMOHHBIE)
Muxkpockon y4eOHBbIi - 15 mr
Mukpockon mKoIbHbIJIeBeHryk— ST
O6opynoBaHue 1JIs ONBITOB

Boponka mabopartopnas B-75-80 nim B-36-80
3axum npobupounslit 311

Kon6a xonnueckas Ku-1-500-34

Jloxka g cxxuranus seniects JICK
Memnzypka 500 mn

CrnuproBka naboparopHast CJI-1 win CJI-2
[Mununanap usmepurenbHbiin 250 M
HInarens GpapdopoBblii

[tatuB nadopatopuslii L1116
[TpenapoBasibHbIE HHCTPYMEHTBI

Wrnsl npenapoBagbHbIe

ITuHIIeT aHATOMUYECKUI ¢ HACCUKOU




