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HOACHUTEJIBHAS 3AIINCKA

IIpu pazpaboTke mporpamMmbl yueOHOTOo Tpenmera «buosiorusi. Ba3oBblii ypoBeHb» ajs
obyuatomuxcs 10 — 11 KJIaccoB TEOPETUYECKYHO OCHOBY ISl OMpEACNCHUS TOIXOJ0B K
(hOpMHPOBAHHIO COJCPKAHUS YIeOHOTO MpeaMera «BHONIOrusSy) COCTABUIIM: KOHIENTYaIbHBIE
nojoxenus GI'OC COO o B3auMOOOYCIIOBJICHHOCTU IIE€JIeH, COJAEpXKaHUA, PE3YJIbTaTOB
oOyueHust 1 TpeOOBaHUH K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIIUX TEIIIX U
MPUHIIMIAX, XapPAKTEPU3YIOMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro oOIIero
obOpazoBanus B Poccuiickoii ®Denepainu, a Takke TOJOXKEHUS O crenuduke Ouonoruu, eé
3HAYCHUW B TIO3HAHWH J>KUBOW TPUPOJBI M OOCCIICYCHHH CYIISCTBOBAHUS YEIIOBEYECKOTO
obmectBa. CoTJlacHO Ha3BaHHBIM TOJIOKEHUSM, OTIPE/ICIICHbI OCHOBHBIC (DYHKITUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma o Ouosioruu AaéT MpeacTaBlIeHUE O ENsIX, 00 00Iel cTparerun ooydeHus,
BOCITUTAHWS W PA3BUTUA OOYYAIOIIUXCS CpeIcTBaMH YydeOHOTO TmpenaMera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pPacmpeelieHHe I1o
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIEeI0BAaTeIbHOCTh MU3YyYeHHs YY4eOHOTO MaTepHuala C
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCSA TPEOOBAHHUS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpeAMETHBIM M IPEJAMETHBIM pe3ysibTaTaM oOydeHUss B (HOPMHPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOU JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B nporpamme mo Ouosoruu peanu3oBaH MPUHIUI IPEEMCTBEHHOCTH B H3YYEHUU
O6uosnorum, O6marogaps 4emy B Hell MpOCMaTpHUBAaeTCs HaNpaBlIEHHOCTh Ha pa3BUTHE 3HAHUHU,
CBSA3aHHBIX C (OPMHUpPOBAHMEM ECTECTBEHHO-HAYYHOIO  MHPOBO33pPEHHS, IEHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, IMPEICTaBIeHU O 370pOoBOM o00pase
KU3HU W OEpeKHBIM OTHOIIECHHEM K OKpYXaromied mpupomaHoit cpene. [lostomy Hapsmy c
U3y4YeHHeM oOIIeONOIOTHUECKUX TEOPUH, a TaKKe 3HaHUN O CTPOCHHHU >KMBBIX CUCTEM Pa3HOTO
paHra M CyHUIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HHUX MPOIECCOB B IMPOrpaMMe MO OHOJIOTUH
yZeJIeHO BHUMAHKE HCII0JIb30BAHUIO MOTYUYEHHBIX 3HAHUM B MIOBCEIHEBHOM KU3HU JIJIS1 PELICHUS
MPUKIAIHBIX 33734, B TOM 4Hucie: MPO(UIAKTUKKA HACJIEJCTBEHHBIX 3a00JIeBaHUI 4YeJIOBEKa,
MEJMKO-TEHETHYECKOT0 KOHCYJIbTUPOBAHUS, OOOCHOBAHHS HKOJIOTMYECKU LeJIecO00pa3HOro
MOBEJICHUS B OKpYXAIOIIel MPUPOJHON cpelie, aHaIKu3a BIUSHUS XO3IHCTBEHHOU NESTEIbHOCTH
YeloBeKa Ha COCTOSHHUE MPUPOIHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCHIIEHHE BHUMAHHS K
NPUKIATHON  HampaBleHHOCTH  ydyeOHoro  mpeamera  «buonorus»  MpPOAUKTOBAHO
HEO0OXO0IMMOCTBIO O0eCTIeUeHHS YCIOBHM [Tl pEIIeHUsl OJTHOM M3 aKTyalbHBIX 3a/1a4 IIKOJIBLHOTO
OuoJyoruueckoro o0pa3oBaHus, KOTopas mpeanonaract (OpMUpPOBaHHE Y OOydaroUIUXcs
CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHUSM JWHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMUpOBaHUE Yy OOy4aAIONIUXCS MPEICTaBICHUM O HaydyHOH KapTHHE MUpa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATFHOM T'PAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3omacHOro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHONOTHSI UMEET TaKkKe JJs pPEIIeHHs BOCIUTATENbHBIX U
pa3BHBAIOMINX 33/1a4 CPEeIHEro oOIIero oopazoBaHus, coluanu3anuu oOyJarommxcs. M3yuenne



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
4aCTHOCTH, PU3UKHU, XUMHUHU U Teorpadun. HazBanHbIe NOJOKEHUS O MpeIHA3HAYEHUN YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OTt6op conepxkanust yueOHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKalolled INpPUPOJHON cpene, BOCTpeOOBAHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMX JIUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYeCKOro 00pa3oBaHMsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIIOIUU. B COOTBETCTBHMM € 3THM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOrooOpasue OpraHM4ecKoro MUpay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
Pa3sHOro paHra u NpHOOpeTeHne YMEHUI UCMOIb30BaTh ITH 3HAHUSA JUIS TPAMOTHBIX JEMCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOY4alOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0OpasMu U OCOOEHHOCTAX MHUBBIX CHUCTEM PA3HOTO YPOBHS OpIaHU3aLUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CrocoOHOCTEH B Mpoliecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUs B OMOJIOTMM HaYYHbBIX B3IVIAJOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, TOJYYCHHBIX IIPU U3y4EHUU OUOJIOTUHY;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTHM MO3HAHUS YEJIOBEKOM >XKMBOH INPHPOJIBI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanus «buonorusy, uzydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
136 gacoB: B 10 xmacce — 68 gacoB (2 yaca B Heaenmto / ldac moGaBiieH 3a CYET YacOB YacTH
dbopmMupyeMoil ydacTHHKaMH OOpa30BaTENbHBIX OTHOUICHWH C IIENbI0 0o0Jiee KaueCTBEHHOTO
BBITIOJTHEHUST pab0YMX NporpaMM Mo OMOJOTHHM W yCBOEHHs coaepkanus) B 11 kmacce — 68
yacoB (2 vaca B Hexento / lyac noOaBieH 3a c4ET 4acoB 4acTh (GOPMUPYEMOM ydyaCTHHKaAMU
00pa3zoBaTeNIbHBIX OTHOIIICHHH C 1eNIbI0 O0Jsiee KauecTBeHHOro BhInoaHeHus1 PI1 mo Guonoruu u
YCBOCHUS COJICP>KAHMUS).

JeATeJIbHOCTD YUHMTEJIsI-NIPeIMeTHNKA € Y4eTOM padoyeil NporpaMMbl BOCIIUTAHUS

Peanu3anus BocnuTaTeabHOrO MOTEHIIMAIA YPOKOB MIPEeyCMaTPUBAET:

- (hopMHUpOBaHKE Yy TIOIPACTAIOIIETO MMOKOJICHUS IOHUMaHKe KU3HHU KaK BeJlnyailiiel eHHOCTH,
€ro OTHOILIEHHE K IPUPO/JIE, YaCThI0 KOTOPOU OH SIBJIIETCS CaMm;

- CO3/aHu€ YCJIOBHHM JUISl pa3BUTHS JIMYHOCTH peOeHKa KaK uYeloBeKa, H3ydYalollero
OKPYKaIOIIUKA MUP U CBOM COOCTBEHHBIH (JIyXOBHBIN) MUD;

- (GOopMHUpPOBAHWE TBOPUYECKOW JIMYHOCTH C AKTUBHOW >KM3HEHHOMW IMO3UIMEH, WCIIBITHIBAIONIEH
yBa)KeHHE K TBOPI[aM HayKH, 00ECIIeUnBAIOIIUM BEAYIIYIO POJIb OMOJIOTHH;

- (dopmupoBaHHEe  370pOBOTO  oOpaza  JKM3HH, OOecmeunBaromero  0Oe30MacHOCTh
KU3HEJESATeIbHOCTH YeJIOBEKa U O0IIeCTBa;

- (¢opMupoBaHHE YMEHHUS HCIOJIb30BAaTh I[IOJlydYEeHHbIE 3HAHMS, YMEHHMS M HAaBBIKU B
MOBCEHEBHOM KU3HU (OBIT, OJKOJIOTHSA, OXpaHa 3[0pOBBS, OKa3aHWE TMEPBOM IMOMOIIU
MOCTpaJaBIIEMy U JP.);

- MakCHUMallbHO€ HCIOJb30BaHUE BOCHUTATEIBHBIX BO3MOXKHOCTEH cojepxaHus yueOHOTO
npenmera «buonorus» s GOpMUPOBaHUA Yy OOYUYaIOIIUXCA POCCHUICKUX TpagUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX MU COLIMOKYJIBTYPHBIX HEHHOCTEH Ha OCHOBE (hopMHpOBaHUS 3HAHUI O
BKJIJIE C pa3BUTHE HAYKH TPYJOB HAILIUX COOTEYECTBEHHUKOB;

- IPUMEHEHHE UHTEPAKTUBHBIX (POpM yueOHOU pabOThl - HHTEIIEKTYAIbHbBIX, CTUMYIHPYIOIINX
M03HABATEIbHYI0 MOTUBALIMIO, UTPOBBIX METOAMK, AUCKYCCHH, JAIOIIUX BO3MOXKHOCTH MPHOOPECTH
OTIBIT BEJICHHSI KOHCTPYKTUBHOTO JIMAjora; TpyInioBOil SKCIIepUMEHTaIbHON paboThl, KOTOpasi y4uT
CTPOUTH OTHOIIEHUS U JICHCTBOBATH B IPYIIE, CIIOCOOCTBYET Pa3BUTUIO KPUTHUYECKOTO MBIIIJICHHUS,

- OpraHu3anus HACTaBHUYECTBA MOTHBHPOBAHHBIX M OSPYAMPOBAHHBIX OOYyYarOMIMXCS Haj
HEYCIEBAIOIIMMU  OJHOKJIACCHMKaMH, B TOM 4YHCI€ C OCOOBIMH  00pa3oBaTeIbHBIMU
MOTPEeOHOCTAMH, Jarolero OoOy4JaroluMMCsl COLUMANbHO 3HAYMMBIA OIBIT COTPYJHUYECTBA U
B3aMMHOM TTOMOIIIH;

- HWHULUHUPOBAHME U TOJAEPKKA HCCIEAOBATEIbCKON  NEATENBHOCTH  OOYyJaroIuxcs,
[JJAHUPOBAaHUE M BBINOJHEHUE WHAUBUIYAIbHBIX W TPYIIOBBIX IPOEKTOB BOCHUTATEIBHOM
HaIMpPaBJIEHHOCTH Yepe3 CO3JaHKe MPOEKTOB Ha OMOJOrNYecKane U MEKIPEAMETHBIE TEMBI.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJ1acCU(pUKaIus, MOJIeIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3IMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIuune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPOIbI.

CpoiicTBa OWocucTeM H WX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AMH >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Bosia 1 MuHepabHbI€ BEIIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMHHOKHUCIIOTH — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHocTb. Kodepmentsl. Butamuubpl. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaxapuIpsl (IJII0K03a, pubo3a u JIe30Kkcupuoo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeToio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Jlunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue QyHkimu unuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MeMmOpana, mosekynbl JJHK kak renernueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHJAPUA W IUIACTH.
Buner mmactun. HememOpaHHble OpraHoubl KIETKH: pUOOCOMBI, KJIETOYHBIM LEHTp,
LEHTPUOJIH, PECHUYKH, )KTYTUKU. DYHKIIUKA OPraHOUIOB KJIeTKU. BriroueHusl.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHrue XUuMUYECKUX NIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunossie kucinotel. [JHK», «Ctpoenne mosekynsr AT®y», «CTpoeHrue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTepUabHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHMs KIETOK pACTEHHUH, XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO TMpolecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass Ha3pl ¢orocuHTe3a. Peakuuu QoTtocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOLME OaKTepuu. 3HAYECHUE XEMOCHUHTE3a ISl >KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuuHblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Ortansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LIMKIIa BUpYycoB. bakTepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeéMble BUpycaMu. Bupyc nmMmyHonedunnTa yenoBexka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tuner  muTanus», «Metabonuzm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenne u xusHeHHbIH 1uka Bupyca CIIMJla, Oakrepuodara»,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mukn, WM SKU3HEHHBIM UK KiaeTku. MHTepdasza m muto3. [Iporeccsr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJIBOE, TOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Meno3sa. Ilponeccsl, mpoucxoasmue Ha craausax menosa. lloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE Kene3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SHLEKIETOK |
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BiusHue cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Mwuto3», «Meios», «IIpsamoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3ydeHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccuiicKux M 3apyOeKHbIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpeniuBaHue. 3aKoH eIMHOo00pa3usi THOPUIO0B MepBOro nokosieHus. [IpaBusno
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreHeTnveckre OCHOBBI JIUTHOPHIHOTO CKpEIIUBAHMS. AHAIM3UPYIOIIEe CKpellMBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clenieHns TeHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omoramerHble M rereporaMeTHble OpraHu3mbl. HaciiemoBaHue INpU3HAKOB, CHEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Bubl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcJIeACTBEHHAas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosmdecTBeHHbIE U
Ka4yeCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIM(PUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeH4YnBOCTh. Krnaccuukanuss myranmii: TeHHblE, XPOMOCOMHBIE, T'€éHOMHBIE. YacToTa H



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.
BuesigepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYCCKHM, MOJICKYISPHO-
reHernyeckuil. COBpEMEHHOE OIpENeICHUEe TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momorisio [IIP-ananmm3a. HacnencrBenusie 3a0oJieBaHUS
YyelloBEeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C  HAcJIEJCTBEHHOW  IPeApacrnoioKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBAHHE. 3HAUEHHE MEIUIIMHCKOM T'€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €TO IUTOTEHETUYECKass OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
U 4esjoBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HAacCJeIOBaHUs, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlabopaTtopnast pabota Ne 6. «3yyeHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHOW KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKJIeHHe CEeIeKUUH U AoMecTukanus. Yuenune H. WM.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u XUBOTHBIX. OIIeHKa dKcTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YEHUE MOJUIIONI0B. JIOCTH)KEHUS CENEKUHUH PACTEHHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuil. KinoHMpoBaHHE BBICOKOTIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LIeHTpBI NPOUCXOXKICHHS W MHOT000pa3usi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U NEpEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHWH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0LMOHHAS 0MOJIOTHS.

[Ipennochlik BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPHUU. DBOJIIOIMOHHAS TEOpUsS U €€
MeCTO B OMoJioTHH. BiusiHIE BOJIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBHAeTenbCTBA HBOMIONMU. IlajleOHTONIOTHYECKHE: TOCIEA0BATEILHOCTE MOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie popMbl. bruoreorpadudeckue: cXoIcTBO
1 paznuuue GayH u Gprop MaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKUE: CXOACTBA W Pa3inyusi 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJAMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliky BO3HUKHOBEHHS JIapBHUHH3MA.
JIBWKyIHe CUJIBI  JBONIONMKA BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE IpHU
OTPAaHUUYEHHOCTU PECYpCOB, HEONpeNei€HHAas H3MEHYHBOCTh, Oopb0Oa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JIBuxymue cuiibl ((hakTopbl) 3BOJIOLUWU BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHas M3MEHUYMBOCTh. [lomynsnnoHHble BOJMHBI M Jpeiid reHoB. W3omsuus u
MUTPALIUSL.

EctectBennslit otOop — HampaBisionuii ¢axtop sBoitonud. DOpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boronun. [Ipumepsl mpucnocoOneHuit
y OpranuzMoB. ApomMop(h03bl U UIN0-aJaNTaINH.

Bun u BumooOpazoBanme. Kputepuum Buma. OcHoBHbIe (GOpPMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BOJIIOLUU: (pueTUYecKas, JAWBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Tporpeccupyromast
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «@DopMbl OOpsOBI 3a  CYIIECTBOBAHHCY,
«EctectBeHHbi  0TOOP», «MHOrOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «ApomMopdo3bD»,
«Ummoanantanun», «OO0mas nereHepamusy, «JIBuxymme cuisl sBoftonnny, «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPACKH, HA0Op IJI0OJI0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY, 00BEMHA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Mojaens anmmkaiusa «llepekpéct xpoMocom», BIaXHBIE MpenapaTsl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPHUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emJie: abMoreHe3 W MaHclepMus. XuMUYeckas 3BOJIONUSA. AOUOTEHHBIM CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKOH 3BoJitonni. HavyanpHble 3Tanbl Ononorudeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBbie KIETKU U UxX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUICKHI, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNlOBEKa. AHTPOINOJOrus Kak Hayka. Pa3BuTthe mpeicTaBieHUN O
MPOUCXOKACHUH YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBEHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIHA TPYyJa, MBIIUICHHE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxomdamui, YenoBek HeaHnepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHHSA, 0OJACTh PACIPOCTPAHEHHS, 0OBEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEJCTABUTENICH UYEJIOBEYECKHX pac K YCIOBHSM CYyIICCTBOBAHMSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
Mmupa», «PacturenpHas Kietka», <«OKuBoTHas kietka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNOBeKa», «/[peBHeimue mroman», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6opynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpebiia), TEOXpOHOIOTHYECKas TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTuueckas padota Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIIeIOBaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeI0BeKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  GakTOpel:  CBET, TEMIleparypa, BIAKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmbel. [lapazutusMm, koomepaiys, MyTyalu3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IIJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusmy, «llomymsamum», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH IOMYJSIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHuEe CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpodudeckas (nuuieBas). Buapi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckue cucreMbl (3kocuctemsl). I[lonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, pPEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie memu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHS. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMa XBOWHOTO WU
LIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
X03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHooOpaszue kak (pakTop yCTOHYMBOCTH 3KocucteM. CoxpaHeHHEe OMOIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3eminn. AHTpONOTEHHbIE H3MeHEeHUs B Onocdepe. I'modanbHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue Ipupoibl U yenoBedecTBa. CoxpaHeHre 6MOpazHOOOpa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOIO YIPAaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib30Banue. J{oCTkeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiel u cxemsl: «llumessie nenny», «buoreHo3: coctaB u cTpykrypay, «lIpupoanbie
coobmectBa», «llenu mnutanus», «Ikonoruueckas nupamunaay, «buochepa u uenoBexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoZoEMa», «ArpoueHo3», «lIpuMepHble aHTPOINOTEHHbIE BO3JCHCTBUS Ha MPUPOIY»,
«BaxkHeline MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4sy, «IlapHukoBeli a3pdexT», «DakTopb
PalMoaKTUBHOTO 3arpsi3HeHus 6rocdepsl», «O0mmas cTpykTypa Ouocheps», «Pacnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PactutenbHble  coolmiecTBa», Koiwlekuuu — «buomeno3», «Bpemurenn — BakHEHIIUX



CENIbCKOXO3SCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M >KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIIaM 0JHOro Bujaa, KpacHas knura Poccuiickon
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BUOJIOTUUX HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CpelHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IUYHOCTHBIX pE3yJIbTATOB OCBOCHHS Tpeamera «buonorusy» BbIACIECHBI
CIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHUMCKOW  Tpa)aaHCKOMN
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOMPEEICHUIO,
HaJU4YMe MOTHBAIIMM K OOYYEHHUIO OWOJIOTHH, IIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIUN pPa3BHTHUS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOGH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTAaHOBKaMH, TPHUCYIIUMU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJUYHE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTH KU3HCHHBIC TUTAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMmeTra «buosorus» AOCTUraroTCs B €IMHCTBE
y4eOHOM W BOCHHUTATENbHOU AEATEILHOCTH B COOTBETCTBUHU C TPAJUIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH MW HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3WIUU JHYHOCTH, MAaTPHUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacCIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKaroLIen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpaKkaTh
TFOTOBHOCTb U CIOCOOHOCTH OOy4aroNIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealln3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

0 rpaxaaHCKOro BOCIIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromlerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbIX U MTO03HABATEIbHBIX 3a/1a4, BHITIOJIHEHHH OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBICHHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS IO ¢ pa3HbIMH yOEKACHUSAMHU, KYIbTYPHBIMHU [IEHHOCTSIMH U COLUATHHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJCPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepe; PoamMHOM, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKMX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE NPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroIecHHe TUTHEHHYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHSATHI U OTHABIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUsAX, YIPOKAIOIINX 3I0POBBIO U )KU3HU JTIOCH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOIMUECKOM M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOpP Oymymiei mpodeccruu u pean30BrIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KyJIbTYphl: NMPUOOPETEHUE ONBITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIIOCOOHOCTH MCMOJIb30BaTh MpUOOpETaeMble MPU U3YUYE€HUU OMOJIOTUN 3HAHUSA U YMEHUs
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIMX BpEeJ OKpPYXKAIoIleld NpUPOTHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIOJIbMU U MIO3HAHUS MUDA,

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHrnu MpodiieM COXpaHEeHUs! PUPOJIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOieMbl pa3BUTHSL YETIOBEUECTBA, MOUCKA MYyTeH BhIX0Ja U3 TN00ATBHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydaeMmble 3HAaHUS I aHalu3a U OOBACHEHUS SBJICHUU
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OHWOJIOTHYECKUE 3HAHUS IS pEeIIeHUs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpAa30BAaHUI0 M CaMOOOpa3OBaHHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHHMS MHPOBO33PCHHS  OOYYAIOIIMUXCS  MEKIHCIHUILTUHAPHBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, MPOLECC, CUCTEMa, Hay4dHbIM (hakT, MPUHIMIL, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCaIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIIOCOOHOCTD 00yJaronuxcst HCIIOJIBL30BaTh OCBOEHHBIE MEXTUCITUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHHMBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

0 0a3oBble JIOTHYeCKHUeE AeiiCTBUSA:

CaMOCTOSITENIbHO (pOpMYNIHMpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccu(duKaiuu, oO0OOIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MOCTABJICHHBIMU LIEIISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATDH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IUIaH pEUIeHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBHUSX pPEabHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M NMPUMEHEHHIO B YYEOHBIX CHTYalHsIX, B TOM YHCIIC TIPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPCHOCUTh 3HAaHUS B  [I03HABATCIBHYIO M  IPAKTHYECKYI0  OOJACTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ unopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUICCKH OIICHUBATh €€ JJOCTOBEPHOCTh U HEIPOTHUBOPECYHBOCTH;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN S3bIK B KayeCTBE CPEICTBA MPU paboTe ¢ OHOJOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU pPACIO3HABaHMS W 3allUThl WHGOpMAUU, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

0 oOwenue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PJIUKTHBIX CUTYAIMH, YMETh CMSTYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OPraHW30BBIBATH U KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PEeryJIATUBHBIMH AeCTBUAMM:

0 camoopraHu3anms:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaX IO OTHOLIECHUIO K >KMBOW IPHUPOJE, CBOEMY 3IOPOBBIO M 3I0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUJIAH PELIeHUs MPoOIeMbl ¢ YUETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
JUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEIICHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUuX IIPU aHAJIU3€ PE3YNIbTATOB ACSITEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHUsI porpaMMbl COO mno 6uosoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NEeSITENbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallusiX, a TakXKe B peaJbHBbIX >KMU3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHPOBAHHOCTb 3HAHMM O MECT€ M POJIM OUOJOTMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa JUIs PeLeHHs] dKU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BE/ICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpa3usi ¥ MPOUCXOKICHUS KyJIbTYpHbIX pacTeHuil H. U.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJICHHUH, OpraHuM3alus W IpPOBEACHUE OUOJOrHYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYUHAMH, OOBACHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUU MOJIY4YECHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE NPU3HAKNA BHPYCOB, KJIETOK NPOKApPHUOT M DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOXKECHMSI, NHAUBUIYAIBHOTO Pa3BUTHUSA
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3JI0OPOBbSI M 370POBbS OKPY)KAIOUIMX JIIOJEH, COONIONEHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIe TIE€HETUYECKHE 3aJadyl Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE pabOTHI, COONOIATh MpaBHia MPH
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TIOMYJSIPHbIE MaTepUasbl), STUHUECKUE ACIIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEGHHs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIa/le POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH, SBOJIONMS, JBIKYIIHE CHIBl ((aKTOpbl) DBOJIIOIUH, MPHUCTIOCOOJICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME H3jaraTh Ouosnoruueckue Tteopuu (dBoJrounoHHass teopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX pPE3ylIbTaTOB, HMCIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOLIEHO30B U OIKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCa BEIECTB U MOTOKA SHEPIHU B SIKOCHCTEMAaxX, aHTPOTIOT€HHBIX U3MEHEHH
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHHUE pellaTh >JeMEHTapHble OMOJOTHMYECKHE 3a/laud, COCTAaBJIATH CXEMBbl IepeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHUBATh M WHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

n/n

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

KonTpo
Bcero JbHbIE
padoTbI

IIpakTH
yecKkHne
padoTbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

OcHoOBHBIE BH/IbI JeSITEJIbHOCTH oﬁyqamumxm

buonorus kak Hayka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

PackpsiBaTh conep:kaHue TEPMUHOB U MIOHATHINA:
Hay4YHO€ MUPOBO33pEHUE, HayUYHass KapTUHA
MUpa, HAyIHBIH METO,TUTIOTE3a, TEOPHS,
METOJIbI UCCTIEAOBAHMUS.

XapakTepr30BaTh OMOJIOTHIO KaK HAyKy,ee
MECTO M POJIb CPEIU JPYTUX €CTECTBEHHBIX
Hayk. [lepeuncasaTs pa3nensl OMOJIOTHH B
COOTBETCTBUU C OOBEKTAMH H3yUYCHHUSI.
Ha3piBaTh BakHEWIIIHE OTpaCIu OMOJOTHIECKUX
3HAHWH ¥ 33a41,CTOSIIHE TTepe]] OMOIoTHuei
XXI B. PackpbiBath copepkaHie TEPMHUHOB U
MOHATHI: HAYYHBIA METO/I, METO/IbI
HCCIEeI0BaHus. XapaKkTepU30BaTh OCHOBHBIE
METO/bI MO3HAHUS )KUBOW IIPUPOIBL:
HaOII0ICHIE,PKCIIEPUMEHT, OTICAHUE,
u3MepeHue, Kiaccupukalys, MoAeIUpoBaHuE,
cTaTHcTUYeCcKasi 00pabOTKa TaHHBIX

’KuBbie CHCTEMEI U UX
opranu3anusa

bubnuoreka [IOK
https://m.edsoo.ru/7f41c292

PaCKpBIBaTB COACPIKAaHUC TCPMHUHOB U MOHSITHIA:
CHUCTCMA, Oouonoruyeckas CHUCTEMA, JJICMCHTDBI
CUCTCMBEI, Cpr1(Typ3.6I/IOCI/ICTCMBI, CBOMCTBA
JKHBBIX CUCTEM, o0OMeH BCHICCTB, Pa3MHOKCHUC,
POCT, pa3sBUTHUEC, HACIICACTBCHHOCTD,
HN3MCHYUBOCTDL, Pa3ApakuUMOCTh,
SHEPro3aBUCUMOCTL, YPOBHU OpraHnu3aliun



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

KU3HU (OMOCUCTEM).

XapakTepru30BaTh MPUHIIMIIEI OPraHU3aNuN
OMOCHCTEM: OTKPBITOCTH,BBICOKAS
YIOPSA0YECHHOCTD, CAMOPET YIS,
UEPAPXUIHOCTb.

[IepeuncisaTs yHUBEpCaIbHBIE CBOWCTBA
JKUBOTO: €TMHCTBO XUMUYECKOTO COCTABA,
pPa3IpaKUMOCTh, TBUKEHHE, TOMEOCTa3,
POCT ¥ pa3BUTHE, HACIICJICTBEHHOCTD,
U3MEHUYUBOCTb,IBOJTFOITHS
(mpucnocobnenue

K U3MCHSIOIUMCS YCIIOBHSM).
[TpuBOIUTE IPUMEPHI OHOCHUCTEM
pa3HOTO YPOBHS OpPraHU3alud U
CpaBHHUBATh MPOSIBIICHUSI CBOWCTB
’KHBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE IIPOIIECCHI,
MPOTEKAIoNIe B OMOCUCTEMAX:

00OMEH BeIeCTB U MpEeBpaIieHre
SHEpPrUH, CAaMOBOCIIPOU3BEICHNE,
CaMOpEeTryJISILIHs, Pa3BUTHE.

CoOmroaTh npaBuiia OEpPesKHOTO
OTHOILICHUS K KUBOU MPHUPOJIE

XUMHUYECKHUH COCTaB U
CTPOCHUC KIICTKU

23

bubmorexa [JOK
https://m.edsoo.ru/7f41c292

PackpbIBaTh cojepkaHue TEPMUHOB U

HOHSATHINA: 3JIEMEHThI — OUOTEHBI,
MaKpO3JIEMEHTbI, MUKPOJIEMEHTHI;
MUHEepaJIbHbIE BEILIECTBA, MOJIEKYIa BObI

KaK JIUIOJIb, BOJIOPOTHBIE CBS3H;

rusipoduiabHble U rupodoOHbIe BellecTBa.
Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOI'O COCTaBa Kak
OJIHO U3 CBOMCTB kUBOro.Pacnpenensats



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

XUMUYECKHE JIEMEHTHI 0 TPYIIaM B
3aBUCUMOCTH OT KOJINYECTBEHHOTO
[PEJICTAaBUTENIbCTBAB OPraHU3MeE;
XapaKTepU30BaTh POJIb OTJEIIBHBIX AJIEMEHTOB.
BbIABIATE CBSA3b MEX]y COCTABOM,
CTPOEHHEM MOJIEKYJIbI XUMUYECKOTO
COCIIMHEHUS U er0 QYHKIMSAMH B KIIETKE.
PackpsiBaTh conep:kaHuEe TEPMHUHOB W ITOHATUM:
0eKy, MoJIMMEpPbI, MOHOMEPBL,AMUHOKHUCIIOTHI,
NENTUIHAS CBSI3b, MIOJATIENTH]I, ICHATYPAIIHSL.
XapakTepru3oBaTh O€JIKH KaK Kiacc
OPraHUYECKHX COCIUHEHUN;
KJIACCU(PUIIMPOBATH UX MO CTPOEHUIO
(rnoOynsipHble U GUOPUILIAPHBIE OENKH),
MEPEYUCIIATh U XapaKTepu30BaTh PyHKIUU
OenkoB. PackppiBaTh conepikaHrue TEPMUHOB
Y TIOHATHI: JEPMEHTHI, aKTUBHBIN LIEHTD,
cybcTpaTHas Crieu(pUIHOCTh, KOPEPMEHTHI,
OCJIKN-aKTUBATOPbI HOCTKU-UHT UOUTOPHI.
VYka3bIBaTh OTNINYHS (PEPMEHTOB

OT HEOPraHUYECKUX KaTalln3aTOPOB.
OOBACHATH POJIb 25¢pPMEHTOB
(GYHKIIMOHUPOBAHUHU JKUBBIX CUCTEM,B
MPOMBINIJICHHOCTH, B MEIUILIUHE, B
MOBCE/IHEBHOM >KM3HU 4YeJloBeka. PackpbiBaTh
coJiep>KaHHe TEPMUHOB U TIOHSTHIL: YTIIEBOIBI,
MOHOCAaXapH/bl, TUCAXaPUJIBI, TOJINCAXAPHUIBI,
IJII0K03a,pu003a, Ae30Kcuprlo3a, caxaposa,
JaKTO3a, MaJIbTO3a, LeJUTI0NI03a (KIeTyaTKa),
KpaxMaJ, TJIUKOTEH; JIUIHIbI, TPUTIUIEPUIbI
(>kupbl, Macna),pochoTUnH b, CTEPOUIBL.
XapakTepu30BaTh YIIEBOJIbI, JTUMHIBIKAK




KJIACCOPTaHUYECKUX COCIUHEHU.
KnaccudunmpoBaTs yrieBo sl U JIUIHIBIIO
CTPOEHUIO; IEPEUUCIIATH PYHKIUHU YIIIEBOJIOB
u unuaoB. CxeMaTuuecku u300paxath
CTPOEHUE MOJIEKYJI YIIIEBOIOB, JIUIIHIOB.
PackpeiBaTh copep:xaHue TEPMUHOB U
MOHSITUI: I€30KCUPHUOOHYKIIEHHOBAs

kucinora (JJHK), pubonyknennoBas

kucinorta (PHK), nykneorun,
MOJIMHYKJIEOTH/IHAS 1IETIh

(MOIMHYKIEO0TH]T), KOMILLIEMEHTAPHOCTb,
¢yukuuu JIHK (xpanenue u nepenada
HacyiecTBeHHOUM uH(popManun); Buasl PHK
(uHpOpMaIOHHAas, TPaHCIOPTHAS,
pubocomManbHas); aneHo3unTpudochar (ATD),
MaKpO3pruyeckas CBsi3b. XapaKTepu3upoBaTh
HYKJIEMHOBBIE

KHCJIOTBI KAK XUMHUYECKHE COCTUHEHUS U
HOCHUTEIN HacleACTBEHHON nHpOpMaIuu.
OtmeuaTh 0COOEHHOCTH CTPOEHUS MOJIEKYJ
HykiaenHoBbIX kuciot (JIHK,PHK) u AT®.
CxemaTtnuecku u300paxkatb CTpOCHUE
HYKJIEOTHJIOB, MOJIEKYJ HYKJIEMHOBBIX KHCIIOT,
AT®. PackpsiBaTh coiepkaHuE TEPMUHOB U
MOHSATHI: KJIIETKA, LIUTOJIOTHUS; PACKPBIBATh
COJICpKaHUE MOJIOKEHUHN KIIETOUHON TEOPHH.
[lepeuncnaTh 1 XapakTepu30BaTb OCHOBHBIE
METO/Ibl U3y4EHUs KIETKU: (IPUTOTOBIICHUE
CpE30B, OKpaIllMBAHUE, MUKPOCKOIIMPOBAHUE,
LHEHTPUPYTUpOBaHUE, KyTbTHBUPOBAHUEKIIETOK
U TKaHel). PackpbIBaTh cofepKaHue TEPMUHOB U
HOHSATHH: KJIETKU (3yKapHOTHUYECKas],




IIPOKAPUOTUYECKAs), INIa3MaTHUYECKas MeMOpaHa
(mIa3manemMma), TIIMKOKaIUKC, TPAaHCIOPT
BEIIECTB (MTaCCUBHBIN, aKTUBHBIN), SHAOLUTO3
(parounTo3,MUHONUTO3), IKZOLUTO3, KICTOUHAS
cTeHka, Hykieou . CpaBHUBATh MEXIY COOO0M
9YKapUOTUYECKUE U IPOKAPUOTUUECKUE KIIETKH;
OTMEYaTh CXOJCTBO U Pa3INYUSAB CTPOECHUU
KJIETOK OakTepui, >)KUBOTHBIX, PACTEHUHN U
rpu0oB. PackpbIBaTh cosiep:kaHrne TEPMUHOB U
MOHSTUMN: IIUTOIUIa3Ma, OPTaHOUIBL,
sHaorutazmaruyeckas cetsb (JI1C), anmapar
["onbasKu, TM30COMBI, BaKyOJlb, MUTOXOHPUH,
IIACTUBI (XJIOPOILIACTHI, XPOMOILIACTHI,
JIeMKOTUIacThI), pUOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIMIIEHTp (LIEHTpOCcOMa), PECHUYKH,
KTYTUKH, BKIIOUECHHUS, AP0, siAepHasio00I0uKa,
KapHoIlUla3Ma, XpOMaTHH, SAPBIIIKO,
XpoMOocOoMBbI. OINUCHIBaTh CTPOEHHE
JYKapUOTUYECKOUKIIETKU MO U300paKEeHUSIM U
Ha MUKpOIIpernaparax; KiaccupuuupoBaTh
opra"ousl. B 3aBucuMoctu oT ocobeHHOCTEH
UXCTpoeHust (0THOMEeMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC); OTIUCHIBATH
GYHKIMM KaXKJOTO OPraHOM 1A B KIIETKE.
XapakTepu3oBaTh KIETOYHOE AP0 KaK MECTO
XpaHeHus, nepeaayu (yIBOECHUE XPOMOCOM) U
peanu3anuu (TPaHCKPUIIIHS) HACTIEACTBEHHON
uHpopmanmu  kietku. llepeducnsate
OTIMCHIBATh KOMIOHEHTHI SiAIpa U UX (PYHKIIUU;
CxeMaTtuyHo n300paxkaTh CTPOCHHE
pPacTUTENIBHON 51 YKUBOTHOM KJIETKHU.
OOBACHATD OnoJsioruueckoe 3HAYECHUE




TpaHCIIOPTa BELECTB B KJIETKE.

KusHenesareapbHOCTE
KJIETKHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

PackpsiBaTh conepikaHrie TEPMUHOB U
MIOHSTHUI: YPHEPreTUUECKUI 0OMEH, TJIUKOJIU3,
MOJIOYHOKHUCIIO€ OPOKEHHE,CTTUPTOBOE
OporxeHue, OMOJOTUYECKOE OKUCIICHUE,

Kierounoe Jpixanue. uccumunsmus,
(hepmeHT.

XapakTepu3oBaTh OOMEH BEIISCTB U
MpeBpalicHue SHEPTUN (METaboNIrU3M)KaK OJTHO

KX CBOMCTB JKHBOTO.

[epeuncnars 0COOEHHOCTH TUIACTHYECKOTO U
JHEPreTHYECKOrooOMeHa B KIIETKE;
YyCTaHaBJIMBATh B3aUMOCBA3b MECXKAY HUMU.
PaznmuuaTte THIIEI OOMEHA BEIIECTBB KIIETKE:
aBTOTPO(MHBIN 1 TeTePOTPOPHBIN.

OnuceIBaTh 3TAIBI YHEPTETHIECKOr000MEHa
(TIOITOTOBUTENBHBIN, OECKUCITOPOTHEIH,
KHCIIOPOIHBIN )1 CpaBHUBATH X MEKIY COOOM.
XapakTepru30BaTh PEaKINH TITUKOIN3a,0p0KEHHS,
KIIETOYHOTO JBIXaHWSI; BBISBIISATH MPUIUHHO-
CJIEICTBEHHBIE CBSI3M MEXIY TITUKOIN30M,
KIJICTOYHBIM/IBIXaHHUEM U CHHTE30M Mosekyn ATO.
CpaBHHUBaTh 3((DEKTHBHOCTH OECKHUCIOPOIHOTO U
KUCIIOpOoAHOro 3TanoB PacKkpeiBaTh copepkaHue
TEpPMUHOBU MOHITUHN: T'€H, TCHETUYECKUHN KOJI,
MAaTPUYHBIA CUHTE3, TPAHCKPUIIIUS, TPAHCIISIIUSA,
KOJIOH, aHTHKOJIOH prbocoMa, IeHTpaTbHas
JIOTMa,MOJIEKYJIsipHasi OMOJIOTHsL.

Onpenensath CBOMCTBA FEHETUYECKOTO KOJa
(TPUTLIETHOCTD, OJTHO3HAYHOCTH,
BBIPOKIAEHHOCTD, YHUBEPCAIBLHOCTD,
HENEPEeKPHIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuceIBaTh 3Talbl peanu3auuu
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HACJIEICTBEHHOM MH(POPMAIUH B KIIETKE.
CpaBHHMBATh peaklid MaTPUYHOIO CHUHTE3a
mouiekysl PHK u Genka B xierke. PackpbiBath
coJIep)KaHue TEPMHUHOB U TIOHATUMN: BUPYC,
BUPYCOJIOTHS], Karicu,0akrepruodar, BUpycC
uMMyHoAepuuuTayenoseka (B1Y),
OHKOTEHHBIE BUPYCHI. XapaKTepU30BaTh
BHUPYCHI KAKHEKJIETOUHYIO (JOPMY KU3HH;
OCOOEHHOCTH CTPOCHHUSI U
KU3HEACSITEIIBHOCTH BUPYCOB. ONUCHIBATH
YKU3HCHHBIN [UKJI BUPYCOBHMMYHOIe(hrIIATA
YesoBeKa; pa3nnyarbHa pucynkax BTM ((Bupyc
TabauHO# Mo3aukm), 6akrepuodar, BUY.
PackpriBath copepkanue TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KAIICH]I,
OakTepuodar, BUpyc UMMYyHoaepuIuTa
yenoseka (BUY), oHKOTeHHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK

HEKJIETOYHYIO (hOPMY KHU3HH;

0COOCHHOCTH CTPOCHHUS U
YKU3HEJESATENIbHOCTH BUPYCOB. ONUChIBaTh
YKU3HEHHBIN LIHUKII BUPYCOBUMMYHOAe(ULINTA
YesIoBeKa; pa3nnyarbHa pucynkax BTM ((Bupyc
Taba4HOM Mo3auku), obakreprodar, BIUY.
OO0OCHOBBIBaTh U COOJIFOIATH MEPHI
npo(PUIAKTUKY PACTIPOCTPAHEHHS] BUPYCHBIX
3a0o0sieBaHMii (pecrupaTopHble, XKEeTyI0YHO-
KUIIIEYHbIE, KiemeBoi »xnedanut,BIY-
uH(pEKIs)

PazmuoxeHue n
VHIUBUYyAIbHOE
pa3BUTHE OPraHU3MOB

bubnumoreka [IOK
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PackpeiBaTh conepxaHue TEPMUHOB U IIOHATHIA:
KJIETOUHBIN IIUKJI, HHTEep(a3a,pe yrIKaius,
XpOMOCOMA, KapUOTHUII,TAIION/IHBIH,
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JTUTUTOUTHBIA XpPOMOCOMHBIN Habop,
XpOMAaTH/IbI; MUTO3 €r0 CTaauu: nmpodasa,
Mmetadaza,anadasa, renodasa.

OnuceIBaTh KU3HCHHBIA IUKII KIICTKH;
MIEPEYUCIIATh U XapaKTEPHU30BaTh MIEPUOIBI
KJICTOYHOTO IMKJIA, CDABHUBATH UX MEXKTY
co00ii. OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHN3MOB, CPAaBHUBATH
XpPOMOCOMHBIE HA0OPHI KIeToK. CpaBHUBATh CTAIUU
MuTO3a. Pa3znmuaTs Ha MUKpoTpenaparax u
PUCYHKAX CTaJJH MUATO3a.

PackpriBaTh OHOJIOTMYECKUI CMBIC IMUTO3A.
PackpwiBaTh cojiepkaHHE TEPMUHOBH
TIOHSITHI: Pa3MHOKCHHE, KJIOH, TIOJIOBBIE
KJIETKH (TaMeThl), SUIICKIIETKA,
CIIEpPMAaTO30M/1, 3Ur0Ta,AeJICHIe HaIBOE,
MOYKOBAHUE, CIOPYISILMS, hparMeHTaIus,
BEreTaTUBHOE PA3MHOXKEHUE, CEMEHHOE
pa3MHOKEHUE, ONbLIICHHE,TBOMHOE
OILIOIOTBOPEHHE, TMOJIOBBICKEIE3bI,
CEMEHHUKH, SIMYHUKH, OTUIOJAOTBOPEHUE
(HapyxHO€, BHYTpeHHEE). XapaKTepu30BaTh
0COOCHHOCTH M 3HAUYE€HHE OECIIONoro u
M0JIOBOTOCTIOCOO0B PA3MHOYKEHHUSL.
Briaensate BubI 0€cmosioro

Pa3MHOKEHHUS;, BBISIBIISITH B3aMMOCBS3UMEKIY
dbopmamu u ciocobaMu pa3MHOKEHUS, U UX
OMOJOTUYECKUM 3HAYCHUEM.

Brnaznets npuémamu BereTaTUBHOTO
Pa3MHOXKEHHUSI KyJIbTYPHBIX pacTeHUI(HA
npuMepe KOMHATHBIX).

XapakTepru30oBaTh MOJOBBIE KIETKH:




SMUEKIETKHA, CIIEPMATO30U/IbI;
BBISIBJISITH OCOOCHHOCTHU
UX cTpoeHus. PackpbIBaTh coaepaHue
TEPMHUHOB UIIOHATUN: ME03, KOHBIOTAlU
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMeThl. XapaKTepu30BaTh MEHO03
Kak Croco0 KJIETOYHOTO JICJICHUS; ONTUChIBATh
MeEHO03 10 CTaUsIM; CPABHUBATH CTaIUU MEH03a
¥ MUTO3a. PaznuyaTh Ha pUCYHKaxX CTauu
Mel03a;pacKpbIBaTh OMOJIOTHYECKOE 3HAUYCHUE
Meno3a. PackpsiBaTh coziepKaHUE TEPMUHOB U
MOHSATHI: TAMETOTEHE3, CTIEPMATOTEHE3,00TeHE3,
CIIepMaTO30H, aKpocoMma, SIHIEKIIETKa,
MOJISIPHBIE TEJIbIIA.
XapakTepru3oBaTh 0COOCHHOCTH FaMeTOTeHe3a y
KUBOTHBIX U €r0 CTaJUU;II0JIOBbIE KIETKN
’KUBOTHBIX U OITUCBIBATHIIPOLIECC UX PA3BUTHSL.
CpaBHMBATh CIEPMATOTEHES U OOTECHE3.
OnuceIBaTh OMJIOJOTBOPEHHUE,
OMOJIOTHYECKOE 3HAYCHHE OII0JJOTBOPECHHUSL.
PackpbiBaTh cojaepxkaHue TEPMUHOB U
MOHSTHI: OHTOT€HE3, SMOPUOTEHE3,3Ur0Ta,
npoOieHue, 6J1acToMepsl, MOpYyIIa,
Onactyna, O1acrolnens, racTpyia, Helpysa,
OPraHOTEHE3; 3apObIIIEBbIE TUCTKHU:
3KTOJEpPMa, ME30/I€pMa, SHTOIEPMA;
MOCTIMOPHUOHAIBHOE PAa3BUTHE: MPSIMOEH
HenpsiMoe (JTUIMHOYHOE); MeTaMopdo3,
Meracrnopa, MUKpOCIopa, NbLIbLEBOE 3€PHO,
CIIEPMUU, 3apOJABIIIEBbIN MEIIOK, IBOMHOE
OIUI0J0OTBOpeHUE. OnpeaenaTh 3Tarbl
IMOPUOHAILHOTOPA3BUTHS XOPIOBBIX Ha




cxeMax u HpenapaTax 1 OIIUCBhIBATH
MPOLIECCHI, TPOUCXOAIINE HA KAXKI0M
aTarie. CpaBHI/IBaTB HepI/IOI[I)I OHTOI'CHE34a,
IPsIMOE U HENPSAMOE (JTMUUHOYHOE)
MOCTAMOPUOHATILHOE PA3BUTHUE, 3aPOIBIIITN
4€JI0OBEKA U IPYTUX XOPAOBBIX.

OOBACHITHL OMOJOTHUECKOE 3HAUEHHE
pa3BuTUA ¢ MeTaMOp(d030M; OTPUIIATEITEHOE
BJIIUSHHE AJIKOI'0JIA, HUKOTHHA 1 I[pyrI/IX
TEpaTOreHHBIX (PAKTOPOB HA pa3BUTHE
3apopiia 4enoBeka. OmUChIBaTh MPOIIECe
JIBOMHOTO OIUIOJOTBOPEHHUS Y IIBETKOBBIX
pacteHui

HacnenctBeHHOCTD U
HU3MCHYHUBOCTH
OpraHnu3mMoB

18
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PackpeiBath copepkaHre TEPMUHOB U IOHSITUI:
T'eH, TEHOM, T€HOTHII, (PEHOTUIL,XPOMOCOMBI,
aJuIeNIbHbIE TeHBI (QJIJIETHN ), TOMO3UTOTA,
reTepO3UroTa, JOMUHAHTHBIN MPU3HAK (TEH),
PEIEeCCUBHBIN MPU3HAK (T€H), YUCTAasl JINHHUS,
TUOpwH/I.

[lepeuncnars U XapakTepu30BaTh METOIbI
T€HETUKH: THOPUIOJIOTUUECKHM,
LUTOT€HETUYECKUI, MOJIEKYJISIPHO-
FeHETUYECKUM; JOMUHAHTHbBIC U PELICCCUBHbBIC
MIPU3HAKU PACTEHUH U

JKMBOTHBIX.

ITonp30BaThCA T€HETHYSCKOU

TEPMHUHOJIOTUEH W CHUMBOJIMKOM IS

3alMCH TCHOTUIIMYSCKUX CXEM
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CKpemuBanus. PackpbIBaTh coepkaHue
TEPMHUHOBH TIOHSATUI: MOHOTUOPUTHOE
CKpeluBanue, ((EHOTUITHYECKUE TPYIIITHI,
TUOPHUIOTIOTUIECKHIA METO, YUCThIC JIMHUU,
JIOMUHUPOBaHUE IeHOB(TIOJHOE, HEMOJHOE),
pacuieryicHie B TIOTOMCTBE.

OnuceIBaTh METOAMKY TIpOBeIeHUS [
MeHnienieM OTIBITOB TI0 U3YYCHHIO
HACJICJIOBAHUS OJJHOU Tapbl TPU3HAKOBY
ropoxa IOCEBHOTO.

PackpriBaTh coneprxaHue 3aKOHOB
eAnHOo00pa3us THOPUIOB MEPBOTO

MTOKOJICHUS W 3aKOHA PACIICTUICHUS.
OOBSCHATH TUTIOTE3Y YHCTOTHI TaMeT.
3anuchIBaTh CXEMbI MOHOTHOPHTHOTO
CKpeIlUBaHUsI, 0OBACHATH €ro
IIUTOJIOTUYECKUE OCHOBBI U periaTh
reHeTHYEeCKUe 3a7jaud Ha MOHOTHOPHUIHOE
cKpelrBaHue. PackpriBaTh copepkaHue
TEPMHUHOB U MOHSITHI: AUTUOPUTHOE
CKpelllMBaHKE,aHATU3UPYIOIIEe CKpEIIBaHHeE.
OnuceiBath onbITE . MeHnnens

10 U3YYEHUIO HACJIEJOBAHUS IBYX MaplpU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBaTh cozmepikaHue 3aKOHA HE3aBUCHUMOTO
HACJIEJIOBaHUS TPU3HAKOB.

[TpuMeHsTh MaTeMaTHUYECKUN pacyeT ¢
MOMOIIIBIO0 METO/Ia TIEPEMHOKEHUS
BEPOSITHOCTEH U 3aMUCh C TOMOIIIBIO
(GEHOTUNNYECKUX PAIMKATIOB PACIICIUICHHUS
MPU3HAKOB Y TOTOMKOBIIO JEHOTUTTY U
TEHOTHITY..3aMUChIBATh CXEMbI TUTHUOPUIHOTO




CKpEILUBaHMsI, OOBSACHATD €r0
LIUTOJIOTUYECKUE OCHOBBI U PEIIATh
FEHETHYECKUE 33/1a4l Ha AUTHOprIHOE
cKkpeniuBanue. PackpbIBaTh COAEpKaHNE
TEPMUHOB UIIOHATUH: CLEIVICHHOE
HacJIeJOBaHUETPU3HAKOB, pEKOMOUHAIUS
T€HOB, TCHETUYECKHE KapThl XpPOMOCOM,
MOPraHH/a.

HaspiBaTe OCHOBHBIE MTOJIOKEHUS
XpPOMOCOMHOM TEOpUHU

HacnencTeeHHocT T. Moprana;
packpbIBaTh cojiepkanue padoTsIT.
Moprana 1o cuenjieHHOMy

HACJIE0BaHUIO T€HOB U TPUYHHBI
HapylIEHUs CHEIJICHNs MEK Ty TeHAMM.
3anuchIBaTh CXEMBI CKPEIIMBaHUS U
CLIETIJICHHOM HAaCJI€JOBAHNH, OOBACHATH
HIPUYUHBI PEKOMOMHAIMUTEHOB,

OIPEIEIIATH YUCIIO FPYII

CLCIUICHNUS T€HOB; pElIaTh TeHETUYECKUE3a0auu
Ha CLIEIJICHHOE HacleoBaHue. PackpriBaTh
COJZIEpP’)KaHNE TEPMUHOB U MOHSTUI:
XPOMOCOMHBII Ha0OP, ayTOCOMBI, I10JIOBbIE
XPOMOCOMBI, FOMOT'aMETHBIH 11011,
reTepOraMeTHBIN I10J1, CLIEINIEHHOE C TI0JIOM
HaCJIEJOBaHUEIIPU3HAKOB.

OOBACHATH LIUTOJIOIMUECKUE OCHOBBI
XpPOMOCOMHOTO MEXaHHU3Ma OIPEICIICHUAIOIIA Y
pa3IMYHBIX OPraHU3MOB.

CpaBHUBATh 3aKOHOMEPHOCTH HACIIEA0BaHUS
IIPU3HAKOB, CLEIUICHHBIX! HE CLIETUICHHBIX C
nosioM. Pemare reHeTuyeckue 3a1a4u Ha




HACJICAOBAHUE CICIUICHHEIX C ITOJIOM
MpU3HAKOB. PacKkpbIBaTh cojiepkaHue
TEPMUHOB UTIOHSITUN: U3MEHYUBOCTb,
HACJICACTBCHHAS U3MCHUNBOCTb,
HEHACJICICTBEHHAS U3MECHUYUBOCTD,

MO U(HUKAITMOHHAS N3MEHYUBOCTb,
BapUAIMOHHBIN s/, BAPUAHTA,

BapuallMOHHAs KPUBasi, MPU3HAK, HOpMa
peaKify, KOJIMYeCTBEHHBIC U KaUeCTBEHHBIC
MIPU3HAKH.

KnaccudummpoBats BUABI

W3MEHYUBOCTH U BBISIBIATL UX OMOJIOTHYECKUE
0COOEHHOCTH.

[lepeuncnars cBoiicTBa

MOIU(UKAITMOHHONW U3MEHYUBOCTH U OOBSICHSTH
€€ 3HaYCHHE I OPTAHNU3MOB.

PaznuyaTe KOJIMYeCTBEHHBIC U

KaueCTBEHHbIC MIPU3HAKHU; CTPOUTH
BapHaIlMOHHBIN PsJl, BAPUALIMOHHYIO

KPUBYIO, BBIUUCIIATH CPEIHEE 3HAYCHUE
npu3Haka. PackpbiBaTh cojep)kaHue TEPMUHOB U
MMOHATHH: HacJIeACTBEHHAs! H3MESHUYNBOCTD,
KOMOWHATHBHAs! N3MEHYMBOCTD, MyTaIl[MOHHAS
W3MEHYUBOCTb, MyTaHT, MyTal[UU: T€HHBIE,
XPOMOCOMHBIE, T€HOMHBIE; MOJIUIUION U,
aHEeyIUIOU U], MyTareHbl. XapakTepru30BaTh
HACJIEICTBEHHYIO U3MEHUYUBOCTb;
dbopMynupoBaTh 3aKOH TOMOJIOTUYECKUX PSTIOB
B HaclieJcTBeHHOM n3menunBoctuH. 1.
BaBunoBa u 0OBICHITE €T0

3HAYCHUE I OMOJIOTUH U CEIICKIUH.
KnaccudumnupoBars MyTainuu: TeHHBIE,




XPOMOCOMHBIE, TEHOMHBIE ¥ TPUBOANUTH

IIpUMEpPBI MyTaLUH.

OOBSICHATh MPUYMHBI BO3HUKHOBEHHs MYTAIUU,
poJib (PaKTOPOB-MYTAr€HOB.

CpaBHUBATh BHUJbI MYTAIlWii; BBISBIATH
IIPUYMHBI HACJIEACTBEHHON
W3MEHYHBOCTH, WCTOYHHKH MYTarcHOB B
OKpY>Karolei cpene (KOCBEHHO).
XapakTepru30BaTh BHESICPHYIO

HAaCJIEACTBEHHOCTh U U3MEHYUBOCTb.
PackpbiBaTh conepkanre TEPMUHOB U ITOHSATHI:
KapUOTHUII YEJIOBEKA, TUTOTCHETUYECKUN METO/,
reHealoTnYeCcKUuil METO/1, pOJIOCIIOBHBIE,
OJIM3HEOBbII METO/I, HACJIEICTBEHHbIE
Oosie3HU: (MOHOTEHHEIE,

C HACJIEICTBEHHOM

IIPEIPACIIONIOKEHHOCTBIO,

XPOMOCOMHBIE), METUKO-T€HETUYECKOE
KOHCYJIbTUPOBAHHUE.

[TepeuncnsiTb 0COOEHHOCTH U3yYEHUSI T€HETUKU
YeJIOBEKA; IPUBOJUTD ITPUMEPHI
HaCJIEICTBEHHBIX 00JIe3HEH uesloBeka,
XapaKTepUu30BaTh METO/Ibl UX NPOPHIAKTUKY;
000CHOBBIBATh 3HAYCHHE
MEIUKO-T€HETUUECKOTO KOHCYJIbTUPOBAHUS.
BBISABIATE M cpaBHUBATH MEXKIY COO0M
JOMMHAHTHBIE U PELIECCUBHBIEC IPU3HAKU
yenoBeka. COCTaBIISITh M aHAJTU3UPOBATh
POZIOCIIOBHBIE YEIOBEKA

Cenexuust OpraHu3MoB. 5 0 bubmuoteka [JOK PackpriBaTh conep:kaHue TEPMUHOBU




OCHOBBI OMOTEXHOJIOTUHA
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MOHSTUI: CEJIEKIHS, COPT, MOPOa,LITAMM,
JIOMECTHUKAILIMS, WJIK 0JIOMAIlIHUBAHUE,
HEHTPBI MHOTOOOpa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUU U )KUBOTHBIX,
ruOpUINU3aIUs, UCKYCCTBEHHBIN 0TOOD.
HaswiBaTh 1 cpaBHUBATh OCHOBHBIEATATIBI
Pa3BUTHS CEJICKIIUHU.

H3znarate yuenue H. 1. BaBuiiosa

0 IIEHTPAX MPOUCXOKICHUS KYIbTYPHBIX
pacTeHuii; pa3nuyaTh HEHTPHl Ha KapTe MUpa,
CBSI3BIBATh UX MECTOTIONIOKEHUE

C oYaraMy BO3HHKHOBEHHUSI IPEBHEUITUX
[ABWIIN3AIUHA.

CpaBHUBATB copTa KYJIBTYPHBIX

pacTeHui, HOPOJIbl TOMAIIHUX

’KUBOTHBIX U UX TUKUX MPEIKOB.
OueHuBath pojb CeNeKUNun

B 00€cre4eHnH MPOI0BOJILCTBEHHON
0e30MacHOCTH YesoBeuecTBa. PackpbiBaTh
coJiep>KaHre TePMUHOB U MOHITU:
HCKYCCTBEHHBIH 0TOOP, MacCOBBIA OTOOD,
WHAUBUAYAIbHBIN 0TOOD, SKCTEphED,
OJIM3KOPOICTBEHHOE CKPELIUBAHUE, YHCTAs

JIMHUSA, reTCpOo3UuC,HCPOJACTBCHHOC CKPCIIMBAHHUC,

HCKYCCTBEHHBI MyTareHes, MOJHITTIOUIBI.
CpaBHuBath (OpMBbI HCKYCCTBEHHOT'O 0TOOPa
(MaccoBOTO MUHAMBHUAYAIBEHOTO), BUJIBI

rubpuan3anuu (0JIM3KOPOICTBEHHON U

OTH&HGHHOﬁ), CIOCOOBI MOJIYYCHUATIOTUTIIION IO B.

HpI/IBOI[I/ITB MMPUMCEPBI JOCTHKECHUNCENEKITUT
paCTeHI/Iﬁ " ) KUBOTHBIX. PaCKpBIBaTB
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COZCPKAHUE TEPMUHOB UIIOHITHMN:
OMOTEXHOJIOTUS, KIICTOUHAs! MHXKEHEPHs, TeHHas
WH)XEHEpUs1, KIIOHUPOBAHUE, TPAHCTCHHBIE
opranusmsel, 'MO (renernuyecku
MOIM(HUIMPOBAHHBIE OPTAHU3MBI).
XapaxkTepru3oBaTb OMOTEXHOJIOTHIO KAaK OTPacilb
IIPOM3BOJICTBA, OCHOBHEIE. JlOCTHKEHUS
OMOTEXHOJIOTHH B 00JIACTH MTPOMBIIICHHOCTH,
CEJIBCKOTO XO3MCTBau MEIULIUHBI.
[lepeuncnsaTh W XapakTepU30BaTh
OCHOBHBIE METOJbl W  JOCTHIKCHHS
OMOUHXEHEPUU. Ob6cyxaTh
OKOJIOTUYECKAE W DTHYECKUE AaCIIEeKTHI
HEKOTOPBIX HCCIEAOBaHUNH B 00JacTH
OMOTEXHOJIOTUHU (KJIOHMpOBaHMSI,
UCKYCCTBEHHOT'O OIJIOJOTBOPEHHUS,
HalpaBJIEHHOTO M3MEHEHUSIT€HOMa U

CO3/1aHUS TPAHCTEHHBIX OPraHU3MOB)

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

Ne i/t

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Kontpo
Bcero JbHBbIE
padoThI

IIpakTH
yecKkHne
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBarTe/ibHbIE

pecypchbl

OcHoOBHBIE BH/IbI 1eSITEJILHOCTH
00yyarImXxcs

OBOJIOIMOHHAS
ouonorus
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PackpeiBath conepxanue
TEPMUHOB UITOHSTUH: SBOJFOIIHS,
NepexoIHbIe POPMBI,
(bHITOTEHETHYECKHE PSI/IbI, BUIBI-
DHJIEMHUKH, BUJIBI-PEITUKTHI,
3aKOH 3apO/IbIILIEBOIO

CXOJICTBA, OMOTreHETHUCCKUI
3aKOH, TOMOJIOTMUHBIE U
aHAJIOTUYHBIE OPIaHbl,
PYAMMEHTapHbIE OPIaHbl,
aTaBU3MBI.

[TepeuncisiTb OCHOBHBIE ATaIlbI
Pa3sBUTHABOIOLIMOHHON Teopuu.
XapakTepu3oBaTh
CBU/IETEJILCTBA 3BOJIOLHU:
[aJICOHTOJIOTHYECKUE,
ounoreorpaduueckue,
IMOPHUOIOTUYECKHUE,
CPaBHUTENIbHO-aHATOMHYECKHE,
MOJIEKYJISIPHO- OMOXUMUYECKHUE.
[TpuBOANUTE IPUMEPHI EPEXOHBIX
¢dbopM OpraHusMoB,
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(bHIIOTeHETUYECKUXPSAIOB.

[TpuBouTH (bopMyIUPOBKH
3aKOHOB ~ OMOr€HETHYECKOro U
3apO/IBIIIIEBOTO CXO/ICTBA.
PackpeiBath coAepKaHue

TEPMUHOB U TOHATHIA: CHCTEMATHKa,
€CTECTBEHHBII M MCKYCCTBEHHBIN
0TO0D.

XapakTepru30BaTh OCHOBHBIE
ABOJIIOLIMOHHBIE UJIEN, KOHLEIIUN
Y TEOPHUH; CPAaBHHUBATh B3TJISJBIHA
By mBoronuio K. Jlnanes, XK.b.
Jlamapka,Y. JlapBuHa.

OuenuBath BkiIaa JInHHES B pa3BUTHE
CUCTEMAaTHKH U OOBACHATH MPUHIUIIBI
OMHAPHOW HOMEHKJIATYPHI.
XapakTepu30BaTh COACPKAHUE U
3HAa4YEHUE dBOJIIOIIMOHHON
koHuenuuK. b. Jlamapka.
OLeHMBaTh €CTECTBEHHO-HAYYHBIE
MCOLMATbHO-3KOHOMUYECKHE
MIPEANOCHIIKA BOBHUKHOBEHUS
ABOJIIOIIMOHHON Teopun Y.

JlapBuHa.

PackpbiBath copepxanue
sBOJIOIIMOHHONTeOpunY. JlapBuHa;
CpaBHUBATh HEONPEIACIEHHYIO U
ONPENENEHHYI0 U3MEHYUBOCT,
€CTECTBEHHBIN U

UCKYCCTBEHHBIN 0TOOD, POPMBI
60pbOBI3a CYIIECTBOBAHHUE.




OnuckeIBaTh NOJ0KEHUS
CUHTETUYECKOUTEOPHUH IBOJIIOILINU
(CTD) u oOBSICHATD

e€ 3HaueHHWe JII  OUOJIOTHM.

PackpeiBath coAepKaHue
TEPMHUHOB u MOHATHM:
MHKPOIBOJIFOLNSA, BU/,

KpUTEPUHU BH/IA, apeai,

MO ITYJISIIUA, reHO(OH/I,

MyTaluy, KOMOMHAIIUUTCHOB.
XapakTepru3oBaTh BUJI KaK

OCHOBHYIO CHCTEMaTHYECKYIO

C/IMHUIY | IEJIOCTHYIO

OHMOJIOTHMYECKYIO CUCTEMY.

BeiaensaTs kputepun BUAA
(Mopdosornyeckuii, (PU3MOTOTUUECKUN,
OMOXUMHYECKUM, T€HETHYECKHUH,

9KOJIOTHYCCKHUM,
reorpaduyueckuii) M TMPUMEHSTH
KpUTEpUU TUTSE OTIMCAHUS

KOHKPETHBIX BUJOB.
XapakTepru30BaTh MOIYJIALUIO
KaKCTPYKTYPHYIOCIMHULLY BU/IA

Y DBOJIIOLIUH.

OnucelBaTh NOMYJIALMIO 10 OCHOBHBIM
II0Ka3aTessIM: COCTaB, CTPYKTypa.
PackpeiBaTh conep:kaHue TEPMUHOB

U TIOHATHUN: KOMOMHATUBHAS
U3MEHYUBOCTb, MyTallUH,
MYTalMOHHBIMIIPOLIECC,
HOMYJSIIMOHHBIE BOJIHBI, Aperd
TE€HOB, W30JALUs, MATPALUH.




XapakTepu3oBaTh
AIIEMEHTapHBIE (PAKTOPHI
ABOJIIOLMNA: MYTal[MOHHBIN
mpoiiecc, KOMOMHATUBHAS
M3MEHUYUBOCTb, OMYJISIIUOHHbIE
BOJIHBLJIpE( IreHOB, U301,
MUTpaLus.

VYcraHaBiIMBaTh NPUYHHHO-
CJIEJICTBEHHBIE CBSI3U MEXY
MEXaHHU3MOM U Pe3yJIbTaTOM
JNEUCTBUSABIKYILIUX CHJT
(3memeHTapHBIX (AaKTOPOB)
sBOIIOLIMH. PackphiBaTh cojepikaHue
TEPMUHOB U MOHSTHIA:
KOMOMHATHBHAsl N3MEHYHUBOCTb,
MyTally, MyTallMOHHBIMIIpoLecC,
HOMYJISILIUOHHBIE BOJIHBI, Apei
I€HOB, M30JIALMS, MUTPALIUN.
XapaxkTepru3oBaTh
3lIEMEHTapHbIE (PAKTOPHI
HBOJIIOLIMH: MYTallUOHHBIN
nporecc, KOMOMHATUBHAs
U3MEHYUBOCTb, IOMYJIALUOHHBIE
BOJIHBLApei] reHoB, U301,
MUTpaLysL.

YcTaHaBIMBaTh NPUUYNHHO-
CJIEZICTBEHHBIC CBSA3U MEX]TY
MEXaHU3MOM U pe3yJIbTaTOM
JEUCTBUAABIKYILUX CUJ
(31eMeHTapHBIX (PAKTOPOB)
IBOJIIOLIMH. PackpeiBaTh
COJIep>)KaHUE TEPMUHOB U




HOHSITHH: €CTECTBECHHBIN

oTbop, 6opnba 3a
cymiectBoBanue. OMNUCHIBATH
MEXAHU3M JICUCTBUSA

€CTECTBEHHOI'0 0TOOpA.
XapaxkTepus3oBarb bopmbI
€CTECTBEHHOI0 0TOOpa  (ABMXKYILUH,
CTaOUIN3UPYIOLIUH, TU3PYNITUBHBIN) U
CPaBHHUBATh X MEX]TyCOOOM.
XapaxTepuszoBaTb 00pb0y

3a CyIIECTBOBAaHHE U CPAaBHUBATH

e€ BUbI (MEXBUIOBAS,
BHYTPUBHUI0Bas1,00pb0a C
HeOIaronpusTHbIMU

(dbakTopaMu BHEIIHEH CPEIbI).
PackpeiBath conepxanue

TEPMHUHOB UTOHSTHIA:
MIPUCTIOCOOJICHHOCT,
HOKPOBHUTEIbCTBEHHAS U
npefocTeperaroniast

OKpacka, MaCKMpOBKa,
BUJI000pa30BaHueE.

OnuceIBaTh MEXaHU3M
BO3HUKHOBEHUANPUCIIOCOOICHUN Y
OpPraHU3MOB.

BeusiBiATe 10 M300pajkeHUsM, Ha
KUBBIX M (PMKCUPOBAHHBIX Iperaparax
pUMeEpbI PUCTIOCOOIEHHOCTH
pacTeHU M S>KUBOTHBIX K YCIOBHUSAM
cpezbl oOuTaHus, JI0Ka3bIBaTh
OTHOCHUTEJIbHYIO  I1eJIeCO00pa3HOCTh
IPUCIIOCOOTICHUH.




XapakTepu30BaTh CIIOCOOBI

U MEXaHU3MBbI

BH1000pa30BaHMS;

OTIMCHIBATh U CPABHUBATH OCHOBHBIC
(OPMBI SKOJIOTUYECKOTO U
reorpauyeckoro
BUJI000pa3oBanus. PackpriBarh
COZICp’KaHNE TEPMUHOB U TIOHITHIA:
MaKpOABOJIIOIHS, (PUIIOTEHES,
OHoJI0rHMuecKuil mporpecc u
perpecc, apoMmopho3,
HIHOaanTaIus, oomas
JeTeHeparysi, aaarnTHBHAs
pamuanus. XapakTepu30BaTh
(bopMBI IBOITFOIMH. BEISIBIIATH
apoMop(o3bl U UANOATANTAINH Y
pacTeHUN M >KUBOTHBIX.
CpaBHUBATh OMOJIOTHYCCKUI
nporpecc u OMOJIOrHYECKUid perpecc,
apoMop(o3,uaN0aTaANTALNIO U
00IIyI0 JIeTeHEPALIHIO.

BhISBISTE B3aUMOCBSI3U MEXKIY
MYTSAMHUU HAIIPaBJICHUSMHU HBOJIIOLIUU
y pacTeHU U KUBOTHBIX

Bo3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emiie
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PackpbIBaTh cosepkaHue
TEPMUHOB UIIOHATHIM:
KpealnoHn3M, aOHOTeHe3,
BUTAJIN3M, TAHCTIEpMUsi, OMOMO033,
KoalepBaThl, IPOOHOHTHI,
cuMmOuorenes. XapakTepu3oBaThb
METO/Ibl U3y4EHHSI HCTOPUUECKOTO
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npouutoro 3emiu. [lepeuncnsate
OCHOBHBI€ 3TAIBIXUMHYECKOU
MOMOJIOTUYECKON IBOJIIOLIUH.
N3narate conepxanue runoTe3 u
TEOPUHBO3HUKHOBEHUS KU3HU Ha
3emiie (KpealroHu3ma,
CaMOIIPOM3BOJILHOTO 3aPOKICHUS
(CTIOHTaHHOT0), TaHCTIEPMUH,
runote3sl PHK-mupa).
OnuceiBath 3kcriepuMeHTsI C.
Mumniepan I'. FOpu no nosrydaenuro
OPraHUYeCKUXBEIIECTB U3
HEOPraHUYEeCKUX MyTEM
aOMOreHHOT0 CHHTE3A.
PackpsiBath conepxanue
TEpPMHUHOB UMIOHATHIL: 0H, 3pa,
nepuo 1, apoMopho3sl,
MUM0AIANTALINH.

3HaTh MOCJIEN0BATEIBHOCTh
POHOB:KaTapxei, apxe,
IPOTEPO30H, haHepo30ii; 3p:
apxeiickas, mpoTepo3oincKas,
Imajeo30McKasl,

ME30301CKasl, KaHHO30MCKasl;
MePHOI0B:KEMOPHUICKHUT,
OPIOBUKCKUN, CUITYPUHCKU,
JIEBOHCKHH,

KaMEHHOYT OJIbHBIH,

MIEPMCKHI, TPUACOBBIH,
FOPCKUH, MEJIOBOM,
[1aJIEOr€HOBBIN u
HEOI'€HOBBIM,




AHTPOIOT€HOBBIM.
XapakTepru3oBaTh OCHOBHBIE
COOBITHSB Pa3BUTHH
OpPraHuYecKOTro MHUpa

10 3paMm U MepruoiamMm
re0JIOTMYECKOUUCTOPUU; ITAIIBI
Pa3BUTHSI PACTUTEIILHOTO U
YKUBOTHOTO MUpa. BeiaenuTs
TJIaBHBIE apOMOP(O3bI paCTCHUI

Y )KUBOTHBIX.

CpaBHuBaTh MeX1y OO0
NpeICTaBUTENICH CHCTEMATHIECKIX
TPYIII OPTaHU3MOB, BBISBIISITH YEPTHI
YCIIOKHEHHUSI U TIPUCTIOCOOTIEHHOCTH
K YCJIOBHSM XU3HH. PacKkprIBaTh
coJiep’)KaHre TEPMUHOB U MOHSITHIA:
CUCTEMaTHKa, UICKyCCTBEHHAs U
€CTECTBEHHas KJIaccu(pUKaIus,
OMHapHasHOMEHKJIaTypa, TPUHIIMII
UEePaApXUYHOCTU. XapaKTepU30BaTh
COBPEMEHHYIO CUCTEMY
opraHuyeckoro mupa. PackproiBath
coJiep>)KaHue TEPMUHOB U TOHSATHI:
AHTPOTOJIOTHSI, aHTPOTIOTEHE3,
yeoBek pasymubiii(Homo sapiens),
MPSIMOXOKJICHHE, BTOpasi CUTHATIbHAs
cCUCTeMa.

[TepeuncasaTs 3aga4un
AHTPOTIOJIOTHH,

ATaIBICTAHOBJICHUS U PA3BUTHUSA
IpeJCTaBICHUN O

MIPOMCXOKICHNHU YeJIOBEKa.




N3narate OCHOBHBIE MOJIOKEHUS
teopuu Y. JlapBuHa, KPUTHYECKU
OIICHMBATh HEHAYYHYIO
UH(POPMALIHAIO0 TPOUCXOKICHUN
Yes0BeKa. 3HaTh CUCTEMATUYECKOE
noJsioxxerne Buaa Homo sapiens,
MePEUHCIIATh ero MopdoJoro-
AHATOMHYECKUE IPU3HAKUPA3ZHOTO
YpOBHS (THII, KJIacC, 0TS

U 1ip.).YCTaHAaBIUBATh YE€PTHI CXOJICTBA
Y pa3IINYni YeIOBeKa M KUBOTHBIX.
OOBSCHATH U OIICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUW O TIPOUCXOKICHUH
YeJoBeKa [T MOHUMaHHs MecTa H
pOJIK YeJIoBeKa B MPUPO/IE.
PackpeiBath comepkanue
TEPMHUHOB UMOHATUHN: (haKTOPbI
aHTpPOIOreHe3a, TPYIIOBOE
COTPYIHHYECTBO, PE€Yb, OPYAHIHAS
JESITENIbHOCTD, MOJIUMOPPHU3M.
XapakTepu30BaTh JBMKYILHAE CUIIBI
(dakTophI) aHTpOTIOTEHE3A:
OMOJIOrHYECKUe U COLIUaJIbHbIE,
CpaBHHUBATh UX MEXIY COOOM.
PackpriBaTh comepxaHue
TEPMHUHOB UMOHSATHU:
ABCTPAJIOTIMUTEK, YEIOBEK YMEIbIi,
YeJI0BEK MPSAMOXOAAIIHH,
HeaHjiepTaJiel], KpoMaHbOHell,
HEOJIUTUYECKask PEBOIIOIIHS,
NEepBOOBITHOE UCKYCCTBO.




XapakTepu3oBaTh U CPABHUBATH
MEXKycO00¥ OCHOBHBIE CTaIUU
ABOJIIOLIMU YEJIOBEKA!
XPOHOJIOTMYECKUI BO3PACT, apeall
pacmpocTpaHeHus, 00bEM
rOJIOBHOTO MO3ra, 00pa3 >KM3HHU U
opynus Tpyaa. PackpeiBars
cojiep)KaHrue TEPMUHOBHU

MOHATHIA: pachl, PaCOrEHE3,
COIMANT-IAPBUHU3M, PACU3M,
MeTHCAIIHS.

XapakTepru3oBaTh U CPAaBHUBATH
[IpencraBuTeneit yemoBeueCKUX pac,
PacKpBIBATh MPUYUHBI K MEXaHH3MBI
pacoreHesa, IepeuncisiTh U
MIPUBOIUTH PUMEPHI
MPUCTIOCOOICHHOCTH YeJIOBEKaK
YCIOBUSIM CPEJIbl, TPUMEPHI
MPUCTIOCOOUTETBHOTO 3HAYCHUS
pacoBBIXIPU3HAKOB. [loKa3bIBaTh
enuHCTBO Buaa Homo sapiens,
HAYYHYIO HECOCTOSITEIbHOCTHPACOBBIX
TEOpHUH,UJCH COLUATIBLHOTO
JApBHHHM3MA U pacu3ma

Opranusmsl 1
OKpY’Karolas cpena
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PackpbiBaTh conepxkanue
TEPMUHOB UIOHATUI: SKOJIOT U,
M0JIeBbIE HAOIIOACHMUS,
AKCHEPUMEHTBI, MOHUTOPUHT
OKpY>Karolleu cpensl,
MO/JIEJIMPOBAHUE, IKOJIOTUUECKOE
MHUPOBO33PEHHUE.

[lepeuncnars 3a1a4n dKOJIOTUH,
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€€ pas3zeibl UCBSI3U C APYTUMHU
HayKaMHd. XapaKTepu3oBaTh
METOIbI SKOJIOTMYECKHIX
uccienoBaHui. PackpeiBath
CoJiep>)KaHn€e TEPMUHOBU

HOHSTUI: Cpesla 0OUTaHus,
AKOJIOTHYECKUE (PaKTOPHI,
OMOJIOTHYECKUN ONTUMYM,
OTPaHUYMBAIOIIUHN (TUMHUTHPYIOLIUH)
(dakTop. XapakTepu3oBaTh YCIOBUS
CcpenoOuTaHus OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEepU30BaTh
AKOJIOTHYECKUEe (PaKTOPBbI:
abMOTHYECKHEe,0MOTHYSCKUE U
AQHTPOIIOTEHHBIE.

OnuceIBaTh NEUCTBUE
IKOJIOTUUYECKUX(AKTOPOB Ha
OpraHu3mbl. XapakTepru30BaTh
0COOCHHOCTH CTPOCHHS U
JKU3HENEATEIbHOCTH PACTCHUN U
JKUBOTHBIX Pa3HbIX Cpell OOUTaHUS.
PackpriBaTh conepkanue
TEPMHUHOB UITOHSITHIA:
abnotuveckue (HaKkTophl,
dhoTonepuou3M, OMOJIOTHIECKHE
PUTMBL.

AHanu3upoBarh JIEHCTBUE CBETA,
TEMIIEPATyphl, BIAXXHOCTH Ha
OpraHU3MbIM TPUBOIUTH MPUMEPHI
IPUCIOCOOIEHHOCTH OPraHU3MOB.
[TpoBoMTH OHOTOTHYECKHE




HaOIro1eHUsIN 0(hOPMITATH
pe3yJAbTaAThI POBEAEHHBIX
HabmoaeHuil. PackpbiBath
coJiepyKaHue TEPMUHOBHU

MOHSTUN: OMOTHYECKUE

(dakTopbl, XUIITHUYECTBO,
Mapa3uTu3M,

KOHKYPEHIIUS, MyTYalIu3M,
CHMOHO03,KOMMEHCAJIN3M,
HaxXJICOHUYECTRBO,

KBapTUPAHCTBO,

aMEHCAJTN3M,

HEUTPaIU3M.

XapaxkTepu3oBaTb OMOTHYECKHE
(bhakTOphl U BUBI B3aUMOOTHOIIIEHU
MEX1y OpraHU3MaMH; IPUBOIUTH
MpUMEPHI B3aUMHOU
MPUCTIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBATh MEXTy COOON BHUIBI
OMOTHYECKNX B3aUMOIEHCTBUN
opranu3MoB. PackpbiBath
coJiep>KaHre TEPMUHOB U TTOHSTHIA:
MOMYJIALNS, YACICHHOCTD,
IJIOTHOCTD, POKIAEMOCTb,
CMEPTHOCTb,IPUPOCT, MUTPALIUS,
TUHAMHUKA YUCIEHHOCTU TMOMYJISINH.
XapakTepu30BaTh OCHOBHBIE
MOKA3aTEINH SKOJIOTHYECKYIO
CTPYKTYPY MOIYJISLINN; OITUCHIBATh
MEXaHU3MBbl PETryJISIUN YUCIEHHOCTU
MOMYJISALUN

CooOmiecTBa u
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OKOJIOTHYCCKHEC CUCTCMbI
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TEPMHUHOB UIIOHITUIN: OMOLIEHO3,
9KOCHCTEMA, OMOT€0LIEHO3, BHJIbI-
JOMUHAHTBHI, SKOJIOTUYECKasl HUIIIA.
XapaxkTepu3oBaTh OMOLIEHO3
(coo011ecTBO), €ro BUAOBYIO,
IIpocTpancTBEeHHYIO U

TPOPHUUECKYIOCTPYKTYPBI.
OOBACHATH poJIb
KOMIIOHEHTOB OMOIIEHO3a B
MOIIEPKAHUHU ee
CTPYKTYPBI u
CYIIIECTBOBAHUS Ha
ONpenenEHHO N
tepputopun.  OOBSICHATH
OMOJIOTUYECKUIA CMBICIT

SPYCHOCTH M JINCTOBOM
MO3aUKH.

CpaBHUBATH KOMIIOHEHTBI
OMOIICHO30B, NX BUJIOBYIO,
IIPOCTPAHCTBEHHYIO U
TPO(UUECKYIO CTPYKTYPHI,
CBA3M MEKIyOpPraHU3MaMU.
PackpeiBaTh conepxanue
TEPMHUHOB U NOHATHM:
HKOCUCTEMA, OUOTEOLIEHO3,
IIPOYLIEHTBI, KOHCYMEHTHI,
peyLEHThI, TPOpHUECKUE
YPOBHHU, NMILEBAsI LEMb U CETh,
HKOJIOTMYECKNE TUPAMUIBI,
Onomacca, mpoayKIIHs,
CYKIIECCHS.
XapakTepu3oBaTh CBOMCTBA
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AKOCHCTEMBI(e€ CITOCOOHOCTh K
JUTUTEIIbHOMY CaMOTIOIEPKaHUIO,
OTHOCHTEJIBHO 3aMKHYTBIN
KPYTrOBOPOT BEIIECTB, HEOOXOIMMOCTh
MMOTOKA YHEPTHUH ).

CpaBHUBATH MMaCTOUIIIHBIC U
JIETPUTHBICTIUIIEBBIC 1IETIH,
TpodUUYECKHE YPOBHHU YKOCUCTEMBI.
Paznuuare nmupaMuibl MPOYKIINH,
MAPaMUJIBI YUCIICHHOCTH U

MU PaMHIbIONOMACCHI.

CoCTaBIATH MENH U CETH
nurtanus. [lepeuncniats

CBOICTBA YKOCUCTEM:
YCTOWYHUBOCTH, CAMOPETYIISIIHS,
pa3BuTHE (CYKIIECCHS).
OnuceiBaTh MEXaHU3M
MOJ/IePKAHUSAPABHOBECHSI B
KOCHUCTEMAX.

XapakTepru30oBaTh CYKIIECCHH,
BBISBJISITBIIPUYUHBI M OOIIIHE
3aKOHOMEPHOCTH CMEHBI
sKocucTeM. PackpriBaTh
cojiep)KaHue TEPMHHOB UTTOHSATHH:
BO/JIHBIC 3KOCHCTEMBI,
OMOTreo1IeHO3bI, (PUTOIIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
[IpuBOIUTE IPUMEPHI
MIPUPOTHBIXIKOCUCTEM CBOEH
MECTHOCTH.

CpaBHUBATh Ha3eMHBIE U BOJHbBIE
HKOCHUCTEMBI; OPraHU3MBl,




oOpasyromuepasHbie Tpopuueckue
ypoBHH. PackpbIBaTh coziepxaHue
TEPMUHOB U ITOHATUN:
AHTPOIIOTE€HHAs SKOCUCTEMA,
arposkocucrema, ypOos3kocucrema,
OuopasHoobOpazue.
XapakTepru3oBaTh
arpo’KOCHUCTEMBI U
ypOOIKOCUCTEMBI, 0COOEHHOCTH
UX CYIIECTBOBAHMUSI.

[TpuBOIUTE IPUMEPHI AHTPOTIOTCHHBIX
3KOCHCTEM CBOCH MECTHOCTH,
OTIMCHIBATEUX BUIOBOM COCTaB H

CTPYKTYpY.
CpaBHHBATH COCTaB U

CTPYKTYPYHPHUPOIHBIX

OKOCHUCTEM H

arpodKOCHCTEM, arPOIKOCHCTEM U
ypOoskocucteM. PackpriBaTh
COJICpXKaHHE TEPMUHOB U TOHSITHNA:
ounocdepa, )KMBOE BEIIECTBO,
JMHAMUYECKOE paBHOBECHE.
OnenuBats Bkian B. U.
Bepnajckoro B co3iaHue ydeHHsl O
ounocdepe. XapakTepu3oBarh COCTaB
ouocdepsl, HyHKIIMH KUBOTO
BeliecTBa Onochepbir onpeaesaTh
(Ha xapTe) obacTu ero
HauOOJIBIIIETO PACTIPOCTPAHEHHUS.
[TpuBOIUTH IPUMEPHI TPOSBICHUS
(G yHKIHIA )KUBOTO BEIIECTBA
ouochepsl,0MOreOXUMUYECKON




JESTEIIbHOCTH YEJIOBEKa.
[TepeuncasTe 0co6eHHOCTH OHOChEPHI
KaK rJ100aJIbHON SKOCUCTEMBI
3emutn. PackpbeIBaTh cosiepikanue
TEPMHUHOB UIOHSATHI: IIEJIOCTHOCTh
ourocdepsl,

KPYrOBOPOT BEIIECTB,
OMOTCOXMMHUYCCKUE ITUKITBI
AJIEMEHTOB, 30HAITBHOCTh
o6rocdepbl,0MOMBI.

OrnuceBaTh KPYroBOpOT

BEIIECTB, OMOTCOXUMHUYICCKHE
IIUKJTBI a30Ta UYTIIEpoia B
onocdepe. OOBSACHATD

MPUYNHY 30HAJILHOCTH

ounocdepsl. [lepeuncisats u
XapaKTepU30BaTh OCHOBHbIE OMOMBI
cymu 3emiu. PackpeiBaTh cosiepxanme
TEPMHUHOB U TIOHATUIN: aHTPOTIOT€HHbBIE
M3MEHEHHUS,PKOJIOTHUECKUN KPU3HUC,
rJI00aJIbHBIC TTPOOJIEMBI.
Xapaktepu3oBaTh OHOCHEPHYIO
poJibYeNIoBeKa.

[TpuBOIUTH MPUMEPHI
AHTPOIOTEHHBIXU3MEHEHUH B
onocdepe.

OueHuBaTh NOCIEACTBUS
3arpsI3HEHUS BO3AYIIHOW, BOJHOU
Cpelbl, U3BMEHEHUSKINMAaTa,
COKpallleHus: 6uopazHooOpas3usl.
dopmynHpoBaTH COOCTBEHHYIO




ITO3ULIMIONO OTHOIIEHUIO K
I7100aJIbHBIM U pErMOHAJIBHBIM
AKOJIOTMUYECKUM IIpolIeMam,
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHUSL.
Ha3piBaTh NpuymHbI

MOSIBJICHUS

IIPUPOIOOXPAHHON ITHKH,
pacKpbIBaTh 3HA4ECHHE Iporpecca

JUTA TIPEOAOJICHHS DKOJIOTHYECKOTO
Kpu3uca. PackppIBate cozuepkaHue
TEPMUHOB UIOHSTHIA:

panyoHaIbHOE

IIPUPOIONIOJIB30BAHUE,

YCTOMYHBOE pa3BUTHE,

KODBOJIIOLIHSA.

XapakTepHu30BaTh pallUOHAIBHOE
MCII0JIb30BAHNE IPUPOIHBIX
PECYPCOB;0CHOBHBIE MOJIOKEHUS
KOHLEMNINN YCTOWYUBOTO Pa3BUTHUSA

bu6moreka [IOK
PezepBHoe Bpemst 2 https://m.edsoo.ru/7f
41cc74

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knace/ Cuornazos B.U., Araponosa U.b., 3axaposa E.T.,
OO611ecTBO € OrpaHUYEHHOM OTBETCTBEHHOCTHIO « I[PODAY; AkimonepHoe 0011eCcTBO
«M3narenscTBO «lIpocBemenue»

* buonorus. O6mas 6uosorus, 11 knace/ Cusormnazos B.U., Araponosa W.b., 3axaposa E.T.,
OO611ecTBO € OrpaHUUEHHOM OTBETCTBEHHOCTHIO «I[PODAY; AkiimonepHoe 00111eCTBO
«M3narensctBO «lIpocBemenue»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

B.H. ®pocun, B.W. CuBormnazos . [0TOBUMCS K €TUHOMY TOCYJapCTBEHHOMY K3aMEHY.
T.A.Ko3znoBa. MeTtonueckue peKkoOMEH Ialliu 0 UCToJIb30BaHuIo yueOHuka B. b. 3axaposga,
C.I'. MamonroBa, H. 1. Connna «O06mas ouonorus. 10- 11 kimacca» npu nu3ydeHun OMOJI0TUu
Ha 0a30BoM U npoduibHOM ypoBHE. M. : [lpoda, 2020. — 48c.

o T.A.KoznoBa O0mas Ouosiorus 10-11 knacesl: Metoauueckoe nocobue k yueoHuky B. b.
3axapoga, C. I'. MamonTtoBa, H. 1. Conuna «O06mas 6uosorus». M. : Jlpoda,

. o T.C. CyxoBa. «kKoHTpoJIbHBIE ¥ TIPOBEPOUHBIE pabOTHI 10 Oroyoruu 9-11 xy» M; 2017.

. o T.JI. ApnatoBckasi. «Y4ueOHO-TPEHUPOBOYHBIE TECTOBBIC 3aaHus TI0 Onosorun» B 2-x
gactsx. Bomororpan. 2020.

o E.IN. [Temuak. «MeTtoauKa IMOATOTOBKH K dk3aMeHam».PoctoB H//I; 2014

o A.B. Kynes. O6mas 6uonorus. 11 kmacc: Metoa. mocobue.- CII06.: «I[TaputeTt», 2001.-224c¢.

(Cepus «IloypouHoe mIaHUPOBAHHE);,

o M.M. bonaapyk, H.B. KoBbutuna. buosiorus. /lonoysHUTENbHBIE MAaTEPUAIIBI K YPOKAM U
BHEKJIACCHBIM Meponpusatusm. — Boarorpan: Yuutens, 2007.- 167c¢.;

0 A.A. Kupunenko, C.1. KonecuukoB. buosorusi. Tematnueckue tectol. [loarotoska k EI'D.
ba3oBrbIii, MOBBIIIEHHBIN, BRICOKHA YpoBHH. 10-11 kmaccel. YueOHO-MeTOmMUYecKoe ocooue. -
PoctoB u//1: Jlernon, 2020.-304c.;

0 H.A. Jlemesa. TecTbl o OMOJIOTUH JIJIs1 CTAPIICKIACCHUKOB U aOUTYpHEeHTOB.- MH.: OO0
«tOnunpeccy, 2003.- 272 c.;

0 E.A. Hukumosa, C.I1. [IlatanoBa. Camoe nojgHOE U3JaHUE TUIIOBBIX BAUAHTOB PEAJIbHBIX
3amannii EI'D.- M.: ACT: Actpens; Bnagumup: BKT, 2022.- 191 c.-®OUIIHU; [Tox penakiueit
B.H. fpsiruna. buonorus. Jlis nmocrynaromux B By3bl.- M.: Beicmas mkona, 2020,-492 c.

0 AnactacoBa JI. [1. O6mas 6uonorus. Jumaktudeckue matepuainl. — C.: «Benrtana-I'pady,
2020 — 240c.

0 buonorus: mkoneHsIi Kype. — M.: ACT-TIIPECC, 2000. — 576 c.: un.- («YHuBepcaibHOe
yueOHOe mocodue»).

0 Koznosa T.A. Kosoco C.H. JlugakTudyeckrue KapTOYKH-3a1aHusI IO 001Iel ouosioruu. M.:
N3narensckuii Jlom «I'enmxep», 2015 — 96¢.

CyxoBa T. C., KoznoBa T. A. Conun H. W. O6mas 6uonorus. 10-11x1.: paboyas teTpaap K
yuebHuky. — M.: JIpocda, 2020. 171c¢

H.H. Boponuos, JI.H. CyxopykoBa. OB0oJIIOLIMsI OPraHUYECKOI0 MUPA:

dakynpTaTUB.KYpC.: Yued. nocodue.- M.: IIpocemmenue, 2015.-223 c.;

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.edu.ru —xaranor o0pa3oBaTeIbHBIX HHTEPHET-PECYPCOB;
http://www.auditorium.ru - Poccutickoe o0pa3oBaH#e — CeTh MOPTAIOB
http://www.mon.gov.ru — caiit MuHHCTEpCTBa 00pazoBaHus U Hayku PO
http://www.apkro.ru — caiit moaepHu3armu odiiero oopazoBanus PO



http://www.ed.gov.ru - caiit MunucrepcTBa oOpazoBanus PD

http://school.edu.ru — poccuiickuit 06pa3oBaTebHbIN TOPTAT

http://www.fio.ru - dexnepaust UarepueT-oOpazoBanus

http://gramota.ru — I[Moprai no KyIbType pedn

http://lit.1september.ru - Caiir razets! "IlepBoe ceHTSOps. «bUOIOTHD) /METOIUYECKIE
MaTepHuabl/

http://som.fsio.ru — CeteBoe 0ObeqMHEHHE METOIUCTOB

http://it-n.ru — Cets TBOpYECKUX yUHUTEICH

http://www.lib.ru - Dnekrponnas oudIHOoTEKA

www.virlib.ru — BupryansHas 6ubnuoreka

http://www.standart.edu.ru - HoBslii cranmapT o0iiero oopa3oBaHus
http://school-collection.edu.ru - enuHas KoyuTeKIUs UPPOBBIX 0OPa30BATEIBHBIX PECYPCOB
http://www.academic.ru - cjoBapu U SHITUKIONC AN
http://www.educom.ru/ru/nasha_novaya_shkola - IIpoekr «HarronansHas oopazoBareabHast
naunmatua «HAILIA HOBAS LLIKOJIA»»

http://fsu-expert.ru — nopran no yueouukam (OOIIECTBEHHO-TOCYIAPCTBEHHAS IKCIICPTH3a
y4eOHUKOB)

http://www.ug.ru - CaiiT Y4uTenbCKoi ra3eTsl

http://www.fipi.ru — caiir ®enepanbHOT0 HHCTUTYTA MEAATOTHUECKUX H3MEPEHHI
http://www.openclass.ru OtkpsiTsiii kiace. CeTeBbie 00pa3oBaTeIbHbBIC COOOIIECTBA.
http://bio.1september.ru/ - Bc¢ mis yauresst OMOIOTHH

http://www.sbio.info/ - mpoekt «Bcst Groorusi»

JlaGopartopHslil npakTukym. buosnorus 6-11 kiacc (31eKTpoHHOE yuyeOHOE U3/IaHuE),

OCOBEHHOCTH CUCTEMbI OHEHKHU 110 IPEAMETY

OlnieHKa 3HaHUI ¥ YMEHUH yJaluxcsl.

1. Coneprxanue u 00beM MaTepuaa, Mo IeKaIlero MpoBepke, onpenesercs: nporpamMmmoi. [Ipu
MIPOBEpPKE YCBOEHUSI MaTepuasia HY)KHO BBISBJISTH MOJHOTY, MPOYHOCTh YCBOCHHS y4allUMUCS
TEOPUU U YMEHUS IPUMEHATD €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalIUsX.

2. OcHOBHbIMH (OopMaMu MPOBEPKM 3HAHUNW W YMEHUH Yydaluxcs MO OHOJIOTHH SIBISIOTCS
MMCbMEHHAsi KOHTPOJIbHAs paboTa, TECTUPOBAHKUE U YCTHBIN OIPOC.

HpI/I OLCHKEC IIMCBMCHHBIX W YCTHBIX OTBC€TOB YYUTCIIb B IICPBYIO OYECPCAb YUUTHIBACT
IIOKa3aHHbIC Y4YalllUMHUCA 3HAHUA WU YMCHUS. OI_[eHKa 3aBUCHUT TAKXKE OT HaJIMYMUA U XapaKTEpa
HOFpGHIHOCTCﬁ, JAONYIICHHBIX YHaIlTUMHCA.

3. Cpe,Z[I/I HOFpCH.IHOCTGﬁ BBIACTIAIOTCA OILIMOKH U HCOOYCTHI. HOFpGI_HHOCTB CUUTACTCA OIJ.IPI6KOI>1,
€CJIM OHa CBUACTCIBLCTBYCT O TOM, YTO YUCHHUK HE OBJIAAC]I OCHOBHBIMU 3HAHUAMHU, YMCHUIMU,
YKa3aHHBIMU B IIpOrpaMMe.

K Henmoueram OTHOCSTCS HOIPEIIHOCTH, CBHUJCTEIbCTBYIOIIME O HEIOCTATOYHO IIOJIHOM HIIU
HE/I0CTaTOYHO NMPOYHOM YCBOCHHUU OCHOBHBIX 3HAHWN W YMEHUI MM 00 OTCYTCTBUM 3HAHUM, He
CUMTAIOIIUXCA B IMPOrpaMMe OCHOBHBIMU. Henoueramm Takke CUMTAIOTCA: IOIPELIHOCTH,
KOTOpBIE HE MPUBEIN K UCKKEHUIO CMBICIA MOJIYY€HHOTO YYSHUKOM 3a/IaHUs WK CcIlocoba ero
BBITIOJTHEHUS; HEAKKypaTHasl 3al1Ch; HEOPEXKHOE BBIIIOJHEHHUE YepTexka.

I'pannna Mexay ommOKaMu M HelOoYeTaMM SIBIIIETCS B HEKOTOpPOM creneHH ycinoBHOU. Ilpu
OJIHUX OOCTOSATENbCTBAX JOMYIIEHHAs Yy4YalllUMUCS MOTPEIIHOCTh MOXKET pacCMaTpUBaThCS
yuuTeJIeM Kak oIIMOKa, B Ipyroe BpeMsi U IpU APYTHX 0OCTOSTEIbCTBAX — KaK HEJI0YeT.

4. 3amaHus Ui YCTHOTO M IMCBbMEHHOIO OIIPOCA YYAIIMXCS COCTOAT W3 TEOPETHYECKHUX
BOIIPOCOB M 3a/1a4.



OTBeT Ha TEOPETUYECKUH BOMPOC CUHUTACTCS OE3yNMPEYHBIM, €CIU MO CBOEMY COIEP)KaHUIO
MOJIHOCTBIO COOTBETCTBYET BOIPOCY, COJEPKUT BCE HEOOXOIMMBIE TEOpETHUYECKHE (DaKThI s
000CHOBaHHBIE BBIBOJBI, @ €r0 M3JIOKEHHWE W MHUChMEHHAs 3alHCh OWOJIOTHYECKU TPAMOTHBI U
OTJINYAIOTCSI IOCIIEI0BATENBHOCTHIO U aKKYPaTHOCTBIO.

OtBer cumraercs OE3yNpEYHBIM, €CIIM TPABWIBHO BbIOpaH cnoco0  OObACHEHHS,
CONPOBOXKIAETCA  HEOOXOIUMBIMM  OHOJIOTUYECKMMH  TEPMUHAMH, IIOCJIEIOBATEIbHO U
JIOTUYECKH CBS3BIBAIOTCS C MPEAbIAYIIUMH TEMAMHU.

5. OneHka oTBeTa Yydallerocs NpU YCTHOM U TNHCbMEHHOM OIIPOCE IPOBOJUTCS IO
MATHOAIUTPHOW CHUCTEME, T. €. 33 OTBET BBICTABIISETCS OJOHA W3 OTMETOK: 1 (mioxo), 2
(HEYIOBIETBOPUTEIBHO), 3 (YIOBIECTBOPUTEIHHO), 4 (XOPOIII0), 5 (OTJIIMYHO).

6. YuuTtenb MOKET NOBBICUTh OTMETKY 32 OpPUTMHAJIbHBIM OTBET Ha BOIIPOC WJIM OPUTHMHAIBHOE,
HaX0XJEHUE OTBETa, KOTOpbIE CBUAETEIBCTBYIOT O BBICOKOM OHOJIOTUYECKOM pa3BUTUU
y4amierocsi; 3a OCBO€HHE OoJiee CI0KHOW TeMbl MJIM OTBET Ha 0oJiee CIIOXKHBIM BOIpOC,
MPeI0KEHHBIE yYallleMycCsl I0MOJHUTENBHO TOCTIE BHIITOJHEHUS UM 3a/1aHUH.

Kpumepuu omuook:

K rpyObiM ommbkaM OTHOCSTCS OIIMOKH, KOTOpble OOHApyKMBalOT HE3HAHUE YYallUMUCS
OMOJIOTMYECKONH TEPMHMHOJIOTMM, IPaBUJ, OCHOBHBIX CBOWCTB M HEYMEHHME WX NPUMEHSATDH;
HE3HaHHE OTBETOB Ha BOIIPOCHI, paCCMaTPUBAEMbIX B YUeOHUKAX, a TAK)KE OIIMOKH, €CIM OHU HE
SIBJISIIOTCST OTTUCKOM;

J1s1 yCTHBIX OTBETOB OMNpeesIIOTCH cleylolue KpuTepuu oueHok: OTBET OlEHUBAETCS
OMmMmMemKou «5», eClv yUeHUK:

* TIOJIHO PACKpBUI COJepXKaHHe MaTepuaia B 00beMe, MPEeAyCMOTPEHHOM MpOrpaMMoOd H
y4eOHHUKOM,

* U3JI0KWJI MaTepHall FPaMOTHBIM S3bIKOM B OINPEIENIEHHOM JOrMYecKoil Mociae10BaTelIbHOCTH,
TOYHO UCTOJIb3ys OMOJOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

* IPaBUJILHO OPUEHTUPYETCA [0 PUCYHKAM, CXeMaM, COMTyTCTBYIOIINUE OTBETY;

* MOKa3aJl YMEHUE WUIIOCTPUPOBATh TEOPETUUECKHE IMOJIOXKEHUS KOHKPETHBIMH IMpHUMeEpaMu,
MPUMEHSTh UX B HOBOM CUTYallUH MPH BBIMOJIHEHUH MPAKTUYECKOTO 3aJaHMUs;

*  TOPOJAEMOHCTPUPOBAJI  YCBOGHHE paHEEe  M3YyYEHHBIX  COMYTCTBYIOIIUX  BOIPOCOB,
c(OpPMUPOBAHHOCTh U YCTOMYMBOCTH UCHIOJIB3YEMbIX ITPH OTPAOOTKE YMEHHUI 1 HABBIKOB;

* OTBEYAJl CAMOCTOSITENILHO 0€3 HAaBOASIINX BOIIPOCOB YUUTEIS;

* CHUCTEMaTHYeCKHd JEMOHCTPUPYET 3HAHUE TMPOMIEHHOIO0 MaTepuajga W 3HaHUS CBEpX
MIPOrpaMMBbl 7Sl JAHHOTO KJacca.

OTBeT OLeHUBaeTC omMmemKoil «4», ecii OH Y/0BJIETBOPsieT B OCHOBHOM TPeOOBAHHSIM HA
OIIEHKY «5», HO TPU 3TOM UMEET OJMH U3 HEJOCTATKOB:

* B M3JI0)KCHUHU JIOMYIIIEHBI HEOObIIHE MPOOEIbl, He UCKA3UBIIHUE M

* OMOJIOTUYECKOE COJICPKAHHIE OTBETA,

* JIONMyIIEHbl OJMH — JBa HEJOYeTa IpPH OCBEIIEHWH OCHOBHOTO COJIEp>KaHUsI OTBETa,
WCIIPABJICHHBIC 110 3aMEYaHUI0 YUUTES;

* IOTMYIIEHBI OMMOKa WK OoJiee ABYX HEIOYETOB MPU OCBEIICHUU BTOPOCTETIEHHBIX BOMPOCOB
WM B BBIKJIAAKAX, JETKO UCTIPaBIECHHBIC TI0 3aMEUaHUIO YUUTEIs.

Ommemka «3» CTaBUTCS B CIIEAYIOLUX CIyYasX:

* HEMOJIHO WJIM HEMOCJeIOBaTelIbHO PACKPBITO COJIEpXKaHMe MaTepuasla, HO IMOKa3aHo olIee
IIOHMMAaHWE BOMNpOCAa W TPOJAEMOHCTPUPOBAHBI YMEHHs, AOCTATOYHBIE MJs JajlbHEHUIIEro
YCBOEHMsI IporpaMMHOro wMatepuana (ompeneneHHsle «TpeOoBaHMsIMH K OHOJIOrMYECKON
MIOATOTOBKE yUYaIIUXCA»);

* MMEJHCh 3aTPYJHEHUS WJIM JOMYIIEHBl OMIMOKM B ONpEICICHUM TMOHSTHUMN, UCIOJIb30BaHUU
OMOJIOTUYECKON TEPMHHOJIOTUH, PHUCYHKaX, CXeMaX, HCIPABICHHbIE II0CIE HECKOIbKHX
HABOJAIIMX BOIIPOCOB YUMUTEIIS;



. y‘-IeHI/IK HEC CHpaBI/IJ'ICSI C HpI/IMeHeHI/IeM TeOpI/II/I B HOBOﬁ CI/ITyaI_[I/II/I HpI/I BBIIIOJIHCHU N
HpaKTI/I‘IeCKOFO 3a4aHHus, HO BBIIIOJTHUII 3aJaHUA 06H33TCHBHOFO ypOBHH CJIOKHOCTHU I10 I[aHHOfI
* TEME;

* OpU 3HAHMHM TEOPETUYECKOTO MaTepualia BbBISBICHA HEIOCTaTOYHAs C(HOPMUPOBAHHOCTH
OCHOBHBIX yMeHI/Iﬁ 1 HABBIKOB.

Ommemka «2» CTaBUTCS B CIIEIYIOLIUX CIyYasX:

* HE PaCKPBITO OCHOBHOE COJIEpKaHUE yIeOHOTO MaTepHaia;

* 00HapY)KEHO HE3HAHWE WJIM HEMOHWMAaHHE YYCHHKOM OOJbIIeii nian Hanboyiee BaKHOW YacTh
y4eOHOTO MaTepHaa;

* JIONyIIEHBl OMMOKKM B ONPEACICHUM TIOHITUH, NpPU HCIHOIB30BAHUU OHOJOTUYECKOM
TEPMUHOJIOTHH, B PUCYHKAaX, CXeMax KOTOpPbIE HE HCIPABICHBI MOCIE HECKOJIBKHX HAaBOSAIINX
BOIIPOCOB YUHTEIIS.

* y4eHHK OOHapYKWJ MOJHOE HE3HAHHE M HEMOHUMAaHUE M3yd4aeMoro y4eOHOro MaTepHana Hin
HE CMOT OTBETUTh HU Ha OJIUH M3 MTOCTABJICHHBIX BOIIPOCOB N0 U3y4aeMOMY MaTepHaiy.

Ouyenka 6vlnoHeHUus npaKkmudeckux (1adopamopHusvix) pabom no ouonozuu.

Ouyenka “5” cmaseumcs, eciu yueHuK:

* MPaBWJIHHO OTPEACITUI [IeTh PaOOTHI,

* BBITIOJIHWI pabOTy B TOJIHOM O0BEME C COONIOJCHHEM HEOOXOIUMOU MOCIIeN0BATEILHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHUIA,

* Hay4yHO TPAMOTHO, JIOTUYHO OINMHCa HaOMoAeHUS W cHOPMYTHPOBAI BBIBOJBI M3 OIbITa. B
MPEJICTABJICHHOM OTYETe MPAaBUIBLHO W aKKypaTHO BBIITOJIHWJ BCE 3aIUCH, TaOJIHIIBI, PUCYHKH,
4epTexH, rpaduKu, BHIYUCICHUS U CIeNIal BBIBOIbL;

* MPOSIBJISIET OPraHU3AIMOHHO-TPYIOBblE YMEHHUs (MOAJEPKUBAET YHCTOTY pabouero Mecra u
MOPSIIOK Ha CTOJIe, SKOHOMHO UCIIOJIb3YET PacXOHbIE MaTepUasbl).

* SKCIIEPUMEHT OCYLIECTBIISIET IO IJIAHY C YYETOM TEXHHKHU O€30MacCHOCTU W MPaBUI pabOTHI C
MarepuagamMu U 000pyI0BaHUEM.

* CHCTEMAaTHYEeCKH IEMOHCTPHUPYET MPABUIBHOCTb M JIETKOCTh B MCIIOJIHEHHWU JaOOPaTOPHBIX
pabor.

* TBOPUYECKHU MOJXOIUT K BBIMOIHEHUIO paOOTHI U BBINOIHSIET €€ Ha BBICIIEM YPOBHE.

Ouenka “4 cmasumecs, eciu yueHUK 6blnOJHUI MPedoBanus K oyenke “5”, Ho:

* OIBIT IPOBOAMII B YCIOBHSIX, HE 00ECTIEYMBAIOLINX JOCTATOUYHOM TOYHOCTH U3MEPEHU;

* 1M ObUIO IOMYIICHO JBa-TPU HEI0YETa;

* UM He 0oJiee OJTHOM Herpy0oil omMOKHU U OTHOTO HEJI0YeTa,

* UM B ONKMCAaHUM HAOMIOICHUHN U3 OTIBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CJIENIall HEMOIHbIE.

Ouenka “3” cmagumcs, ecu yueHuK:

* MpaBWIBHO OMNpEAETWI 1eJdb OMNbITa; pabOTy BBHIMOJHSIET MPABUIBHO HE MEHEe YeM
HAMOJIOBUHY, OJHAKO 00BbEM BBIMOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIBHBIC
PE3yNIbTaThl U BEIBOJIBI 10 OCHOBHBIM, TPUHIIMITHAILHO BAKHBIM 3a7auaM padoOThI;

* WK no60p 0060pya0BaHUs, 0OBEKTOB, MATEPUAIIOB, a TAKXKE PAOOTHI O HAYaTy OMBITA IPOBEI
C TIOMOIIBIO YYUTENS; WIN B XOJI€ POBEJICHHSI ONbITA M U3MEPEHHUI OB JOMYyILEHb! Ol OKU B
OTHCaHUU HabIIoAeHU, (POPMYITHPOBAHUH BHIBOJIOB;

* OMBIT MPOBOJAWJICS B HEPALMOHAIBHBIX YCIOBUSX, YTO MPHUBEJIO K MOIYYCHUIO PE3yIbTaTOB C
O0JbIIEH MOTPEIIHOCTHIO; WIIM B OTYETE ObUIM JOMYILIEHB! B OOMIEl CI0XKHOCTH He Oojiee IBYX
OIMOOK, HO TIOBIUSBIINX Ha Pe3yIbTaT BHITIOTHEHUS;

* JOMyCKaeT rpyoyro OmHMOKY B X0J€ IKCIepUMeHTa (B 00BsICHEHUH, B OOPMIICHUN Pa0OTHI, B
COOJIFOJICHUH TIPaBHJI TEXHUKU O€30MacHOCTH MpH paboTe ¢ MaTepuallaMu M 00OpYIOBaHHEM),
KOTOpast UCIIPABJISIETCsl IO TPEOOBAHUIO YUUTEIIS.



Ouyenka “2” cmaeumcs, eciu yueHuK:

* HE OIPEIEIIUII CAMOCTOSATENBHO LIEJb OTBITA; BBIMOJIHIWI paboTy HE MOTHOCTHIO, HE TTOATOTOBHI
HY)XHO€ 000pyroBaHHE W OOBEM BBIMOJIHEHHOW YacTH pabOThl HE TO3BOJSIET CHENAaTh
IMpaBHJIbHBIX BBIBOJIOB,

® WM OIIBITBI, U3MCPCHU A, BBIYUCIICHUS, Ha6JHOI[eHI/I$[ IMPOU3BOANJIMCH HEIIPABUJIBHO,

* WJA B XO0€ pa6OTI)I 1 B OTUECTEC O6Hap}I)KI/IJII/ICI> B COBOKYITHOCTHU BCC HEAOCTATKH, OTMCUCHHLIC
B TpeOOBaHUsX K oneHke —3l;

* qomyckaer aBe (u OoJsiee) TpyOble OIMOKM B XOJ€ SKCICPUMEHTA, B OOBSICHCHUH, B
opopmiieHHH pabOThl, B COONIOJCHWM TIPABWJI TEXHUKH OE30MacHOCTH TMpH pabore ¢
BEIIIECTBAMU U O60py110BaHI/I€M, KOTOPBIC HEC MOXKCT UCIIPABUTH JAXKEC 110 Tp€6OBaHI/IIO YUYUTCIIA.

* ITOJIHOCTBIO HE CyMeN Ha4aTh M O()OPMHTH OIIBIT;

* HE BBIINOJHSET paboTy;

* IOKA3bIBAECT OTCYTCTBUE IKCIIEPUMEHTAIBHBIX YMEHMIA;

* HEe cOOMIoaIT Uik TPpy0Oo Hapyman TpedoBaHUs O€30MaCHOCTH Tpy/aa.

Ouyenka RUCbMEHHBIX KOHMPOIbHBIX pAdOm U MeCMmUpOBAHUA YYAWUXCA N0 O0U0102uUU
Ommemka «35» CTaBUTCS, €CIIN:

* paboTa BBIMOJHEHA TIOJHOCTHIO;

* B JIOTHYECKUX PACCYXKJICHUSIX U 0O0CHOBAHHH PEIICHUS HET TPOOEIIOB U OIINOOK;

* B pEIICHUU HET OMOJIOTUYECKUX OIIHOOK;

* yYaIIMICS CHUCTEMAaTUYECKH JIEMOHCTPUPYET BBICOKHH YPOBEHBH BBITIOJTHEHHUS MHCHMEHHBIX
pabor.

Ommemka «4» CTaBUTCS, €CIIH:

* paboTa BBITIOJIHEHA MOJTHOCTHIO, HO OOOCHOBAHHS IIIAaroB PEIICHUS HEIOCTATOYHBI (ECiu
yMeHHe 000CHOBBIBATh PACCYK/ICHUS HE SIBJSUIOCH CIIEIMATbHBIM 0OBEKTOM MPOBEPKH );

* JIOMyILlEHAa OJIHAa OUIMOKAa WM JBa-TPU HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, yepTexax WIH
rpadukax (eciu 3T BUJIbI pabOTHI HE SBIISTUCH CIIEIUATBLHBIM 00BEKTOM MTPOBEPKH ).

Ommemka «3» CTaBUTCS, €CIIH:
* JIOMYIIEHBI 0ojiee OJHOW OMMOKM WU Oojiee NBYX-TPEX HEI0YETOB, HO YYAIIUHUCS BIIaJICET
00s13aTeIbHBIMU YMEHHUSMH TI0 MIPOBEPSAEMOI TEME.

Ommemka «2» CTaBUTCS, €CIIH:

* JIOMYIIEHBI CYIIECTBEHHbIC OLIMOKH, MOKA3aBIINe, YTO YYalIUIiCs He BialeeT 00sA3aTeIbHbIMU
YMEHUSIMH 110 TaHHOM TeMe B IIOJTHOU Mepe.

* paboTa mokazaja IMOJHOE OTCYTCTBHE Yy YdYallerocs 0Os3aTeNbHbIX 3HAHUW W yYMEHHUHU IO
MIPOBEPSAEMOI TEME WIIM 3HAYUTEIIbHAS YacTh PAOOTHI BHIMIOJIHEHA HE CAMOCTOSTEIIBHO.

Ouenka mecmogvlx padom

[Ipu orileHUBaHUU TECTOB UCTIOIB3YETCS CIEIyIoIasl IKana
«5» - 90 — 100 %;

«4» - 70 — 89 %:;

«3» - 50 — 69 %:;

«2» - menee 50 %.
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