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IHHOACHUTEJIBHASA 3ATINCKA

IIpu pa3paboTke mporpamMmbl MO OWOJIOTUM TEOPETUYECCKYIO OCHOBY JUISl OTPEICIICHUS
MOAXOJIOB K (OPMHUPOBAHUIO COJIEpKaHUsl yd4eOHOTO mpeamera «BHOJOTHS» COCTABHIM:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbTaToB 00yUeHUsT U TPEOOBAHHWN K YPOBHIO IOJTOTOBKH BBIITYCKHHKOB, TIOJIOKEHUS 00
o0IUX MENsIX ¥ MPUHIUINAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e€ 3HAYCHWW B TIO3HAHHWH XKUBOW MPHUPOJBI M OOECIEYCHUU CYNMICCTBOBAHUS YCJIIOBEYCCKOTO
obmiectBa. CorslacHO Ha3BaHHBIM ITOJIOKEHHSIM, OIIPEICIICHBI OCHOBHBIE (DYHKITUH ITPOTPAMMEI IO
Oouosioruu u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCITUTAHWS W Pa3BUTHUA OOYYAIOIIMXCS CpeacTBaMH ydueOHOTO mpeamera «buomorusy,
ompeseNiieT 00s3aTeIbHOE TPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpy, pachpeicsieHue IIo
paszenaM W TeMaM, PEKOMEHJYeMYIO IOCIIeIOBAaTCIILHOCTh M3YyYCHHUS y4eOHOro Marepuaya ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOrO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JIEATEIHLHOCTH/YI€OHBIX NEHCTBUI 00YJaIOMMUXCS 110
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoi cpeze. [loaromy Hapsay ¢ u3ydeHreM 001e0HO0IOTHYECKUX TEOPHIA, a TAK)Ke 3HAHUN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTYYEHHBIX 3HAHUI
B IIOBCEJIHEBHOM >KM3HHM [UIsl PELICHUS MPHUKIAJHBIX 337a4, B TOM 4HCIE: MPOPUIAKTHKI
HACJIEJICTBEHHBIX  3a00JIEBAHUN  YEIIOBEKa, MEJUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOJHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCUJICHHE BHUMAaHUS K IPUKIATHONW HAMPaBICHHOCTH y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJalTHPOBATHCA K W3MEHEHUSM JIMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
pa3BHBAIOMINX 33/1a4 CPeHEro oOIero oopazoBanus, coluanu3anuu oOydaronmxcs. M3yuenue



Onosornu obecneunBaeT yciaoBus A1 HOpMUPOBAHHS MHTEIUICKTYaIbHbBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHAa3HAYeHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuiIM OCHOBY JUIsl OIIPEIEIIEHUS [T0IX0I0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0
COJIepKaHusl, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYarOIIUECs JOJIKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW >KU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHHUE COJIEp)KaHHs y4eOHOTO Marepuana B MporpaMMe IO OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KHUBOM MPUPOIBL, 0 €€ YPOBHEBOM OpraHu3alliy 1 3BOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKTYpe
yueOHOro npeamera «buosorus» BbAENEHBI CIEAYIONINE COJepKaTelbHble TUHUU: «buosorus
Kak Hayka. MeTo/ibl HaydyHOTO Mo3HaHusA», «KieTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIONUS
YKUBOU IPUPOJIBI», « IKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTH.

Hens uzydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTkeHue 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YJaIOIIMMUCS CUCTEMbI 3HaHUN 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWiIaX, CIyXKalluX OCHOBOM ansi  (QopMHUpOBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEI0BAaHUSAX B OMOJIOTUH;

(dbopmupoBaHre y OOyJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHaNM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAayYHBIX B3TJISIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmel KylabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUU 3HAHUI U OTBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dopmupoBaHue y OOy4aroUUXCS YMEHHUH MIUIIOCTPUPOBATh 3HAYEHHE OHOJIOTMYECKHX
3HAHUA B TMPAKTUYECKOW JESITENTbHOCTH YENOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AUMOCTH OepeXHOT0 OTHOLIEHUS K HeH, COOII0IEHUsI STHUYECKUX HOPM MPHU IMPOBEICHUU
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, 1751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHS;



NpUMEHEHHE NMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKM3HU JUII OLEHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCST O0S3aTENIbHBIM YUEOHBIM NPEIMETOM, BXOJSAIIMM B COCTaB IMPEIMETHON 0O0JacTH
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1pl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 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 pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3ANH >KUBOM
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XHUMHYECKUH COCTAB KJIETKU. XUMUYECKUE IIEMEHTBI: MAKPOAJIEMEHThI, MUKPOIJIEMEHTBHI.
Bognia u MuHepanbHbI€ BellleCTBA.

@yHKIMK BOJbl M MHUHEpAJIbHBIX BELIECTB B KieTke. [lopnepkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupl (III0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornveckue ¢yHknun nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JIMIHJIOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT.
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
OpraHoubl KIETKH: MUTOXOHIPUH, I1acTUbl. [IporicxoxkaeHre MUTOXOHAPUH U riacTua. Bust
mwiactug. HememOpaHHbIe OpraHOWIbl KIETKH: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

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 mosekynsl ATy, «CTtpoeHrue 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
3emue.

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
dbochopunmmupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

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

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. 1. BaHOBCKuIA).
OcoOeHHOCTH CTpOEHMSI M KU3HEHHOro LUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U 4Y€JOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc nmMmmyHonedpunura yenoseka (BUY) —
Bo3Oymutens CIIWa. OOparHas TpaHCKpUNIMs, peBepTra3a W HHTerpasza. llpodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

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

Tabmuupr wu  cxembl: «Tunel  muraswmsy, «Metabomusm»,  «MUTOXOHIAPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenme u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukarus JTHK».

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

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mMKn, WM SKU3HEHHBIM UK KiIeTku. MHTepdaza m mwutos. IIporeccsr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruyeckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTH S
OpraHU3MOB.

JHenenne knetku — Muto3. Craguu muto3a. [Iponeccel, mpoucxoasamiue Ha pa3HbIX CTaAUSIX
MHUTO3a. brHosIornueckuii CMbICa MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: 0ECIOJI0e 1 M0JI0BOe. Buabl 6ecnonoro pa3sMHOKEHHS:
JiefieHue HaJlBoe, MOYKOBAHHE OJHO- U MHOTOKIETOYHBIX, CIOPOOOpa30BaHUE, BErETaTHUBHOE
pa3MmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKILIHUH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguu meio3za. IIpoueccel, mpoucxoasdiiue Ha craausx Meiosza. [loBenenue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JIOBBIE JKene3bl:
CEMEHHHUKHU M sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbel 3MOPHOHATBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacCTPyJslus,
opranorenes. IloctamOpuonansHOe pa3BuThe. THITBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,



HenpsMoe (MYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHMsI: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/leneHne KIeTku 0aKTepuii»,
«CtpoeHue TNOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «KiieTounblil mukm», «Perumkanus
JHK», «Muto3», «Meno3», «lIpsmoe n Henpsimoe pasBUTHE», «I'aMeToreHe3 y MIIeKOIUTAOINUX
1 4enoBeKay, «OCHOBHBIE CTAJMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Sinekerka MieKonuTaromero», «Kapuokuses B KiIeTKax KOpenika Jyka», MarHUTHas MOJIEIb-
anmuukanus «Jlenenne kinetkny, moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
rOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUN B CTAHOBJICHUH T€HETUKU. BKial poccuiicKuX U 3apyO0eKHBIX YIEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATH. ['eHeTHueckass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHWS  MNPU3HAKOB, YycTaHoBieHHbie [.  Menzaenem.
MonoruOpuaHOe CKpeIuBanue. 3aKoH eaMHO00pa3us THOPUIOB MepBOTo MokoJieHus. [1paBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  ckpemmuBaHue. 3aKOH  HE3aBUCUMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacieioBaHue Tpu3HakoB. PaGora T. Moprana mno cCHEMICHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble OpraHu3Mmbl. HacrnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuaunonssiii psan u BapuanmonHas kpusas. Hopma peaknuu npusHaka. KonnuectBeHHble U
Ka4yeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAITMOHHON H3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccu¢ukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEACTBEHHOU
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapumortun dyenoBexka. OCHOBHbIE METOJbl T'€HETUKHU YeEJIOBEKA:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHKUE, B TOM umcie ¢ nomoibio [1[P-ananmu3a. HacnencrBenusie 3a0osieBaHus
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYEHHUE MEAWIMHCKOW TE€HETUKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumonelicTBUE ajIeIbHBIX T€HOBY, «[ eHeTnYecKne KapThl pACTEHHM, d)KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CUEIUIEHHOTO C MOJIOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gaktopay», «l'eHeTHka rpymnn KpoBu», «MyTalnnoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPBUJILEB U OKPACKH TeJia), repoapuii
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

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

JlaGopaTtopnas pabota Ne 6. «3ydyenre MoaupUKaIMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

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

Tema 7. Cenexuusi opranu3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIMHT.
Uucras nmuaus. CkpenuBaHue YucThixX TuHUM. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe

ckpemBaHue — ayrOpuauur. OtganéHHas rubpuamzanus v e€ ycnexu. VcKyccTBEeHHBIN
MYTareHe3 W IOJYy4YEHHE MOJIUIUIONI0B. JIOCTMIKEHUS CEJIEKIMH pAcTeHMH, >KMBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3/aHUus
pexomOunantHo JIHK u Tpancrennnix opranm3moB. Kiietounas wumxenepus. Kietounsle
KYJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiioHMpoBaHuE BBICOKONPOYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

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

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arusy, «Paboter akamemmka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuii, repbapuii «CenbCKOX035IIICTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPa)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipennochlnky BOSHUKHOBEHHUS HBOJTIOIIMOHHON TEOPUU. DBOIIOIMOHHAS TEOPHUSI U €€ MECTO
B Onosioruu. BiusiHre 9BOIOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTUH U JPYTHX HAYK.

CBugerenbcTBa 3BoOIMH. [TaneoHTon0rNYECKHE: MOCIEA0BATENBHOCTD MOSBICHNS BUIOB
B IaJICOHTOJIOTUYECKON JeTonucu, nepexoanbie ¢opmbl. buoreorpaduueckue: cxoacTBo u
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJCTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE, AHAJIOTMYHBIE, PYJAUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennochliku BO3HHMKHOBEHMS JIapBUHHU3MA.
JIBukymue Cuiibl SBOJMIOLMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPAaHUUYEHHOCTH PECYpCOB, HEONpeNeN€HHAas H3MEHYHBOCTh, OOpb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBontonus. [lonynsuusa kak eqMHULA BUIA U SBOJIFOLIUH.

JIBuxymue cuiibl ((akTopbl) 3BOJIOLUMK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAs U3MEHYUBOCTD. [lomynsiinmoHHbIe BOJIHBI U Apeiid reHoB. M30s1us 1 MUTpaius.

EctectBennsiii oTOop — HampaBisionuii ¢axtop sBoitonud. DPOpMBI €CTECTBEHHOIO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yabTaT dBoronuu. [Ipumepsl mpucmnocoOieHuii
y opranusmoB. ApoMop(h03bl U UINOATANTAIINH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorusi. DopMbl 3BOTIONUU: (UIeTHYECKas, TUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOIOIHH.

[IpoucxoxaeHue  OT  HECHEUMATM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHAs paudalus.



JdemoHncTpaumuu:

[optpersl: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBep1ios.

Tabnuuet u cxembl: «Pa3BUTHE OPraHUYECcKOTO MHpa Ha 3eMiie», «3apoabIIIy MO3BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukc», «®opmbl 00pbOBI 3a cyliecTBOBaHUE», «ECTeCTBEHHBIN 0TOOPY,
«MHoroob6pa3ue COpToB pacTeHHit», «MHOrooOpazue MOpoJ KHUBOTHBIX», «llomymsum,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopdo3ser», «Manoanantanuny, «O0mas aereHepams,
«/IBmxymiue cuibl 3Bosonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILIECTBOBAHUEY, «IIpucnoco6ieHHOCTD OpPraHU3MOBY, «['eorpaduueckoe
BHJI000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3IMYHbIMU THIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJuteKuust «[Ipumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJAENb «OCHOBHbBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOeHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «POpMBI COXPAaHHOCTH HCKOIA€MBbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymkn», MHKpornpenapar «/lpozoduna» (HOpMa,
MyTaluu GOpMbI KPbUIHEB U OKPACKH Tela).

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUIECKOMY KPUTEPUIOY.

Jlabopatopnast pabdota Ne 2. «Ommcanue TPUCTOCOOICHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBOJIONUA. AOMOTEHHBIH CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPraHUUECKNX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonnn. HavaneHbIe 3Tamnsl Onosiorudeckoit aomonuu. [ unoreza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M UX 3BOJIOLUS.
@opMHpPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie Mo 3paM u nepuogam. Katapxei. Apxeickast 1 mpoTepo3oicKas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKHA, OPAOBUKCKHM, CHUTYPUUCKUH, TEBOHCKUM,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3zo3oiickas 3pa U €€ NepHro/ibl: TPUACOBBINA, FOPCKUM, METOBOA.

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

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMOp(O3bl y pacTeHUi 1 KUBOTHBIX. [losiBNeHUE, pacBeT
Y BBIMHUPAHUE TPYI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBoJroLMs  4elnoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuThe NpeNCTaBICHHUH O
IIPOUCXOXKICHUN UeloBeKa. MeTobl n3ydeHus antponoresesa. CxoACTBa U pa3Inyus 4ellOBEKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.

JBwxyme cuibel  (pakTopbl) aHTpomnoreHesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TO0p. OOmecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHHE OPYAUN TPYZa, MBIIIJICHHUE,
peub.

OcCHOBHBIE CTaJUU M BETBHU HBOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UENOBEK YyMEINbIH,
UYenosek mnpsamoxondmui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbil. Haxonxu



MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckre packl. OCHOBHBIE OOJBIINE Pachl: €BPONECOUAHAS (E€Bpa3uiicKas), HErpo-
aBcTpajioniHas  (dKBaTopuajbHasi), MOHTOJOUJHAs  (a3uMaTCKO-aMepUKaHCKas).  YepTsl
MIPUCIIOCOOICHHOCTH MIPEICTABUTENICH YETIOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBaHUs. EqMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

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

Tabmuier u cxembl: «Bo3HukHOBeHUEe COJTHEYHOH CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHas CHCTeMa OpPraHWYECKOTO Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEKOB COBPEMEHHOIO YENOBEKa», «JlpeBHeimume moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «YeroBeuecKre pach».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOJIOTHYECKass Ta0uIla,
KoJUIeKIust «@OpMBI COXPAaHHOCTH HCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

[Ipaktrueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUICKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Ka0LIasi cpeaa.

DOKOJOTHUST KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToasl 3KOJIOTHYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0I0rndeckix (PakKTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (axkTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHunss OpraHu3MoB K JEHCTBUIO aOUOTHYECKUX (PaKTOpOB. buosnornyeckue puTMsl.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HadeHHEe OMOTHYECKHX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU momynauud. OCHOBHBIE TMOKa3aTeNH MOMYJISIUH:
YHCIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMHI U €€ peryisiusi.

JdeMoncTpanum:

Ioptpetsi: A. I'ymbonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxemsl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
OoOUTaHUSD).

JIaGopatopHnas paborta Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuaeckas padora Ne 2. «[loacd€r MIOTHOCTH MOMYJISIIIAIA PA3HBIX BUOB PACTCHHI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okojorudeckue cucrembl (3xocucremsbl). [lonstue 006 skocucreMe U OUOreoLEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNW AKOCHUCTEMBI: OMoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uochepe. I'panuiisi, coctaB u cTpykTypa ouochepst. XKupoe
BemecTBO U ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TJI00aJIbHONH 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa palMOHATIFHOTO YIPABICHHS MPUPOIHBIMU PECypcaMu U UX
ucnoJib3oBanue. JloCTikeHus: OUOJIOTHH U OXPaHa MPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumst u cxemsl: «[lummessie nenu», «bruoleHO3: cocTaB U cTpyKTypay, «[Ipupoansie
coobuiectBay, «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«KOocUCTEMa IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jieca», «buoreHos Bogoémay,
«Arpouenos3», «l[IpumepHble aHTPOMOreHHbIE BO3ACUCTBHUS Ha MpUpOAY», «Baxueime
WMCTOYHUKU 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BaxkHeiIas COCTaBISAOIIAs
ouocteps», «Daktopel gerpagauuu  nouB», «llapHukoBbiil  3ddekT», «DakTOpPbI
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MOJeTb-anmInKanus « TunuuHbie 6MO1EeHO03bI», repbapuii «PacTuTenbHbIe
cooOuiecTBa», KoJulekuuu «buorneHos», «BpeauTenun BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu U KOJUIEKIMH pacTeHUl W KHUBOTHBIX, HNpPUHAUIEkKAIIME K Pa3HbIM
HKOJIOTHYECKUM Tpymiam oaHoro Buaa, Kpacuas kuura Poccuiickoit denepariu, n3o00paxeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBaroTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHUs npeamera «buosnorus» BbIIEIEHbI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAaHWE OOYyJYarOIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKEeHUH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00OYUaIoIINXCs PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICIIOBBIMH YCTAHOBKaAMM, NPHUCYIIMMHU CHCTEME OMOJIOTMYECKOTrO
o0pa3oBaHus, HAJTMYNE IKOJOTHUECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTh IENIU U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bnonornsay JOCTUTI'aKOTCSA B C€IHUHCTBEC
y‘-Ie6HOI\/II A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, HCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEIOBEKY TpyAa U CTaplieMy IMOKOJEHHIO, B3aUMHOIO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOTro mpeaMera «buonorus» M0JKHBI OTpaXKaTh
TFOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OTbITa M OMBITa JEATENIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOIIeCTBa;

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

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbIX 33Jay, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CMOCOOHOCTh  OMpeNeNATh COOCTBEHHYIO TO3HMLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/IeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TMPOILIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTapPHOM U BOJOHTEPCKOW JIEATEIBbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOLLJIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIICTUIO U MMaMSITHUKAM IIPUPOIbI, TOCTIKEHHUSIM
Poccun B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAaHMs 3HA4YEHUsT OWOJIOTMM B TO3HAHWHM 3aKOHOB TMPHUPOJIbI, B JKU3HU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuUTaHHWs, (OPMHUPOBAHUSA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro odpasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUM M HENPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEONIEHUS aTKOTOJIA,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHATH TAKYIO JESITENbHOCTD;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHMIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEU
KHU3HY;

7) 3K0JIOrHYecKOro BOCIIUTAHMSA:

HKOJIOTUYECKHU I1IeJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHMUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: NpUOOpETEeHHE OIbITa IJIAaHWPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU M3yYeHUU OWOJIOTUU 3HAHWUSA U YMEHUS
IpU PEUICHUH TMPOOJIeM, CBSA3aHHBIX C PAlMOHAIBHBIM MPHUPOIONOIB30BAHUEM (COONIIOICHHE
MpaBHUJI TOBENEHUS] B TPUPOJIC, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMpUSATHE NEHCTBHIA, NMPUHOCAIINX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJOTHYECKHE TMOCIENCTBUS MPEAIPHHAMACMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBINUICHHUS, SKOJOTUYECKON KYIbTYpHI, OIBITA
NEATETbHOCTH OKOJIOTUYECKOH  HANpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIHHON, KOMMYHWUKATHBHOW W COIMAJIbHON NpaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSL HAaykl M OOLIECTBEHHOW TPAaKTHUKH, OCHOBAaHHOIO Ha JMajiore KyjibTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEpILIEHCTBOBAHUE SI3IKOBOM U YHTATEIbCKON KyJIbTYPbI KaK CPEJICTBA B3aUMOAEHCTBUS
MEX]1y JIIOJIbMU U NTO3HAHUS MHPA;

MMOHMMaHHe CrenupuK OMOJOTUM KaK HayKd, OCO3HaHWUs €€ poju B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUU LEJIOCTHOIO IPEACTaBICHUs 00 OKpyXKaroleM
MUpE KaKk O €JUHCTBE IpPUPOJbl, 4YeJIoBeKa U oOIecTBa, B IMO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPOoOIeM COXpaHEHHs! TPUPOTHOIO PaBHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTU OHMOJIOIMU JUIsI COBPEMEHHOW LMBMUIIM3ALMU: 00ecreueHus
HOBOI'O YPOBHS Pa3BUTUSl MEIUIIMHBI, CO3/laHME NEPCHEKTUBHBIX OMOTEXHOJOTWH, CIIOCOOHBIX
pelaTh pecypcHble IpoOaeMbl pa3BUTHs YEJIOBEUECTBA, IOUCKA IMyTeH BBIX0JA U3 INI00aIbHbBIX
9KOJIOTHYECKUX MpoOIeM U obecrieueHus Nepexoaa K ycTOMYMBOMY Pa3BUTHUIO, PALIUOHATBHOMY
UCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMM B LIEISIX MOBBIMIEHUS 0O0Iei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIpPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOM
IpaMOTHOCTH 00ydaromuxcs, popMupyemMoil mpu U3y4eHuu OuoJIOTuH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHanu3a M OObSICHEHHs SBJICHUH
OKpYXXAIOILIEro MHpa M MPOMCXO/IIUX B HEM HM3MEHEHUH, yMEHHE JielaTh O0OOCHOBAaHHbBIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOLIMXCS JAaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYalLUsAX;

OCO3HAHME IIEHHOCTU HAayYHOU JeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBJISATH NPOEKTHYIO U
HCCIIEI0BATENILCKYIO eI TeIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUA 1O OHMOJIOTHH B COOTBETCTBHH C JKM3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IeHaAYYHbIC TIOHATHS, OTPAKAIONINE IIETOCTHOCTh HAYYHON KapTUHBI MUPa
U crenu(uKy METOI0B TIO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, MCCIIeIOBaHNe, HaONIONEHHe, W3MEpEeHHUe, SKCIEPUMEHT W JIPYTUX), YHUBEPCAIbHBIC
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUnBAOIINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OO0YJaromInxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNH APHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCAJbHBIC y4eOHBbIC JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertamnpeaqMeTHbIE pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHEero oO0mero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJiajieHne YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSIMM |

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIBHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BATh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHS), PACKPhIBATh CMBICT OHOJIOTHUYECKUX TOHSATUN
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSA3U C IPYTUMU MOHSATHUSMU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BAaTh OHOJIOTMYECKHE MOHATHS Il OObACHEHUS (DAKTOB U SBJICHUM >KUBOM
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHbBIEC, JIeTyKTUBHBIE, 10 AaHAJIOT'HH ), BHISIBIISITh
3aKOHOMEPHOCTH U IPOTUBOPEUHS B PaCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BBHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJACTBA JAJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IUJIaH PEUICHUS MPOOIEMbl ¢ YUETOM aHaIM3a UMEIOIIUXCA MaTepUaibHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH Y4EOHBIX 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-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WpPOBATh 3aJady, BBIIBUTATH
TUTOTE3Y €€ pelieHus, HaXOIUTh apTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPXKIACHUIMA, 33]]aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATCILHOCTH,

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 ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHGPOpMAIUK (TEKCTe Yy4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KPDUTUIECKU OIICHUBATh €€ JJOCTOBEPHOCTh M HEMIPO THBOPEUNBOCTB;

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

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYpPY aKTHBHOTO MCIOJIh30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

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

WCIIONIb30BaTh HAy4YHBIN SI3bIK B KAuyeCTBE CpPEACTBAa MPH pPaboTe ¢ OHOIOTHYECKOM
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU pACIIO3HABaHMUS W 3alIUThl  WHGOpMaIH, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBITIONHEHHsI TpeiaraeMold 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PIUKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI 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 M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hop™M B3aMMOJICHCTBUS NMPU pPELICHUH yueOHOM 3a/1auH;

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

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNENCTBHS IO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JCHCTBUN, paclpeaeaTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;

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

npenajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C TMO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

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

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

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
JNEUCTBUSAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTAaBIIATh IJIaH PELICHUs MPOOIeMbl ¢ YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

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

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHMUIO;

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 IPYI'UX IIPU aHAIU3€E PE3y/IbTaTOB ACSATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKITIOYAOT CrieruuecKue uisi ydeOHoro mpenaMera «BbHosorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATETBHOCTH TI0 TOJyYCHHUI0 HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHWW B Pa3lIUYHBIX y4eOHBIX
CUTYaIlUsIX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CHUTYaIlUsX, CBI3aHHBIX C Ononorueil. B mporpamme
MPEeIMETHBIE PE3YNIbTaThl IPECTABIICHBI 110 T01aM 00YUEeHHSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buomnorus» ¢ 10 knacce NOMKHbI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJIOTHH B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEP)KaHHE OMOJOTHYECKHX TEPMUHOB M MOHSATHUI: KU3Hb, KIIETKA,
OpraHu3Mm, MeTab0Jiu3M (0OMEH BEIIECTB U MPEBpaIlEHUE SHEPTHUH ), TOMEOCTa3 (CaMOperyIsiius),
YpOBHEBasi ~ OpraHu3anusi JKMBBIX  CHCTEM,  CaMOBOCIIPOM3BEAEHHE  (pernpoayKuus),
HACJIEICTBEHHOCTb, U3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHME H3JaraTh OHOJOTMYecKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTAaI[MOHHAs,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BapuiioBa) u yuenus (0 LeHTpax MHOT00Opasusi U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BaBuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIaJIeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIIBI)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKAPHOT U IYKapHUoOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, Mel03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUIYaTbHOTO Pa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJEH, COONIOJEHUS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH NPUPOJHONW cpeae, MOHMMaHHE HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETHYECKHE 33Ja4d Ha MOHO- M AUTHOpHIHOE
CKpEeIIMBaHKE, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHUS
IUTSL TIPEACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEIUIIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoT0 npeamera «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA IS PEIISHHsSI )KU3HEHHBIX 337134,

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKHE (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, yepenoBanus riiaBHbIX HampaBiieHHE U nyteil sBosonuu A. H. CeBeproBa, ydeHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SBJICHUN, OpraHu3anmuss M TMPOBEACHHE OHOJIOTMYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEpEeHOCa BEIIECTB ¥ OTOKA SHEPIHU B 3KOCHCTEMAaX, aHTPOTIOT€HHBIX N3MEHEHHH B
HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTr€OXMMHUYECKHX ILMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, JJI IPUHATUS MMPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCcTieueHus
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TMOBEJEHUSI B OKpYXKarmolleil NpuUpoAHON cpene, MOHMMAaHUE HEOOXOJUMOCTH



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BEILIECTB U SHEPIUH B IKOCUCTeMaxX (IL[E€MU MUTAHUS);

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

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO 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 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHU3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHI COCTAaB M CTPOEHUE KIIETKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe U MHAUBUIYAIBHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemsa 1 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 Bubnuorexa LIOK
P pyJRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeIijzti.ru 7fa1ceT4
5 PesenBHOE Bhe 5 1 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 55
[TPOTPAMME '
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Buonorus: O6mas ouonorus 10 knace, B.1M Cusornazos, U.B. Aradonora, E.T. 3axaposa. — M.:
Hpoda, 2019

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



Ipunoxenue 1
KoHTpoJIbHO-U3MepHUTeIbHbIe MAaTEPHUAJIBI (1eMOBEPCHS)

Hrorosasi koHTpoILHAsI padoTa mo 6uosiorum 3a Kypce 10 knacca (0a30Bblii ypoBeHb)
3ATAHUSA YPOBHS A. BoiOepure 0o1MH BepHbIH 0TBET U3 YeThIpeX NpeA10KeHHbIX.

1. Kakas Hayka n3y4aeT UCKOIMAEMbI€ OCTATKU BHIMEPIIUX OPTraHU3MOB?
1. cucremaruka 3. TeHeTWka
2. SMOpHOJIOTHS 4. TManeoHTOJIOTHS
2. Kakoe CBOMCTBO XapaKTEPHO JUIS JKUBBIX TEJI IPUPOJIBI — OPTAaHU3MOB, B OTJINYHE OT
00BEKTOB HEKUBOM IPUPOIbI?
1. pUTMHUYHOCTH 3. pa3IpakuMOCTh
2. IBIDKEHHE 4. poct
3. Kak naszeiBaercs metos W.I1. [TaBnoBa, Mo3BOIMBINHNA YCTAaHOBUTH Pe(ICKTOPHYIO
MIPUPOY BBIJICJICHUS KEITYI0YHOTO COKa?
1. nabGmroneHue 3. DIKCIepUMEHTAIbHBIN
2. OIHCATEBHBII 4. MojenupoBaHUE
4. Kakas u3 nocneoBaTeIbHOCTEN MOHATUH OTpaskaeT OCHOBHbIE YPOBHHU OpPraHU3allun
opranusma?
1. Opran—TKaHU—OPraHu3M — KJIETKH — MOJIEKYJIbl — CHCTEMbI OPraHOB
2. Monexkynabl—TKaHU—KJIETKH—OPraHbl—CUCTEMbI OPIaHOB — OPraHU3M
3. Monexkynabl—KIeTKU—TKaHH—OPraHbl—CUCTEMbI OPIaHOB — OPraHU3M
4. Cucrema opraHoB—OpraHbl-TKaHU—KJIETKa—MOJIEKYIbl—OpraHU3M—KIETKH
5. MUTOXOHIpHH OTCYTCTBYIOT B KJIETKaX

1. pwIObI-TIOTIYTAs 3. TOpPOJICKOM JIACTOYKH
2. MXa KyKYIIIKHHA JIbHA 4. OGakrepuu
cTaUI0OKOKKa

6. Y BHPYCOB IpoIeCC Pa3MHOKEHUS IIPOUCXOINUT B TOM CJIydae, €CIu OHH

1. BcTymarmT B CHUMOMO3 C pPaCTCHHUSIMHU

2. HaXOJATCS BHE KJIETKU

3. MapasuTUPYIOT BHYTPH KHIIECYHOH MaIOUYKH

4. TmpeBpamarTCcs B 3UTOTY
7. OIHO U3 MOJIOKEHUN KIETOYHOU TEOPUH 3aKITF0YAETCsl B TOM, YTO

1. pacTuTeNIbHBIE OPraHU3MbI COCTOST U3 KIETOK

2. JKUBOTHBIC OPraHU3MbI COCTOST U3 KJIETOK

3. BCE HU3IIKUE W BBICIIME OPraHU3MbI COCTOST U3 KIETOK

4. KIJIETKH OPraHU3MOB OJIMHAKOBBI 110 CBOEMY CTPOCHUIO M (PYHKIIMSIM
8. B smpe xietku mucta Tomara 24 xpoMocoMbl. CKOTBKO XpOMOCOM OYZET B Ape KIETKU
KOpHS TOMAaTa MocJie ee AeJIeHHs?

1. 12 3. 36

2. 24 4. 48
9. Monekynbl AT® BBINOJIHSIOT B KJIETKe (PYHKIIHIO

1. 3amuThl OT aHTUTEN 3. TpaHCIOpTa BEILECTB

2. Karanm3arop peakluu 4. aKkKyMynsTOpa SHEPrUH
10. K sykaproTam OTHOCSTCA

1. xumieyHas nmajouka 3. ameba

2. XOJIepHBI BUOPHOH 4. CTpEenTOKOKK



11. Kakue TeHbl MpOSsBIISIFOT CBOE ACHCTBHE B IEPBOM IHOPHIHOM TOKOJICHUH?
1. AmnnenpHbIC 3. JloMUHaHTHBIC
2. PerteccuBHbIC 4. CueruieHHbIE
12. Perynsipuble 3aHATHS (PU3NIECKOHN KYJIBTYpOH CIOCOOCTBOBAIIN YBETUYCHUIO
HMKPOHOXHOU MBIl ITKOJIBHUKOB. DTO U3MEHYHBOCTh

1. MyranuoHHas 3. reHoTHINYECKas
2. MouUKaIIMOHHAS 4, xoMOMHATHUBHAA
3AJAHMS YPOBHS B

Bri0epuTe TpH NpaBUIbHBIX 0TBETA U3 MIECTH MPEIJI0KEHHBIX
B1. Ilpu3znaku cxoacTBa rpudoB U JKUBOTHBIX
reTepoTpOdHBIN TUIT TUTAHUS
pacTyT B TEUEHUU BCEUl CBOEH KU3HU
B UX KJIETKAX COJEpKaTCs BAKYOJIH C KJIETOYHBIM COKOM
HaJIMYMe XUTHUHA B KJIETOYHON CTEHKE
B UX KJIETKAaX OTCYTCTBYIOT CHELIMATIM3UPOBAHHBIE OPTaHOMUIbI — XJIOPOILIACThI
. Pa3MHOXKarOTCA CIIOpamMHu
YcraHoBHuTE COOTBETCTBHE MEKIY COAEPKMMBIM IIEPBOr0 M BTOPOI'0 CTOJIOLOB.

B2. YcranoBute cOOTBETCTBHE MEXIY POIIECCAMH, XapaKTEPHBIMU I (POTOCHUHTE3A U
SHEPreTHYecKOro oOMeHa BEIIeCTB.

A) Ilornomenue ceeta 1) DHepreTuueckuii 0OMeH

b) Okucnenue nupoBUHOTPATHON KUCIOTHI 2) ®oToCHHTE3

B) Beinenenue yriekuciaoro ra3a u BOIbl

I') Cunres monekyn AT® 3a cueT XUMUYECKON SHEPTUU

J1) Cunres monekyn AT® 3a cuer sHeprum cBeTa

E) Cunre3s yriieBo10B U3 YIIIEKHCIIOTO raza

o URwWN R

YcraHoBUTE NPABUJILHYIO NOCJI€10BATEIbHOCTD.
B3. Pacnionoxxure B mpaBUIILHON TOCIICIOBATEILHOCTH (ha3bl MUTO3a.
A) meradaza B) nmpodaza
b) renodaza I') anadasa

C1. Pemnte 3a1auy

CkpecTuiii rOMO3UTOTHOTO TeTyXa, uMerolero rpedens (A) u onepennsie Horu (B) ¢ rete-
PO3UTOTHOM Kypullel umeroleil rpebeHp U robie HOru (TeHbl He cuerieHsl). Camia u
CaMKy MepBOT0 MOKOJEHHS, IMEBIIUX Pa3Hble FT€HOTHUIIBI, CKPECTHIIN Mex 1y coboit. Onpene-
JIUTE TCHOTHITBI POJUTEIICH, TEHOTUIIBI U (PEHOTUITBI THOPHUIOB MIEPBOTO M BTOPOTO MOKOJIE-
HUIA.



Hrorosasi koHTpoIbHAs1 paboTa o 0uoJiorum 3a kypce 11 kiacca (0a30Bblii ypOBeHb)
3AJAHUSA YPOBHS A. BoiGepuTe 0UH BepHbIii 0TBET U3 YeThIpeX MpelJI0KeHHbIX.

1. BeiGepete yTBepKaeHNE, TPABUIBHO OTpakaromiee B3rsiasl Y. JlapprHa Ha IpUYHHEL
9BOJIIOLIMM: B OCHOBE Pa3HO00pa3usi BUIOB JIEKUT
1. mpucnocoOIeHHOCTh OPTaHU3MOB K YCIOBUSM CPEJIbI
2. CIOCOOHOCTh K HEOTPAaHMYEHHOMY Pa3MHOKEHHUIO
3. eIMHOBPEMEHHBIN aKT TBOPEHHUSI
4. HacneACTBEHHAs U3MEHYUBOCTH M €CTECTBEHHBIN OTOOD
2. ConmanbHble (JaKTOPBI SBOJTIOIMH CHITPAJIA BAXKHYIO POJIb B GOPMUPOBAHUH Y YETIOBEKA
1. yIUIOIIIEHHOM TPYIHOM KIETKH 3. MPSAMOXOXKICHUS
2. 4neHOpa3AebHON peun 4. S-00pa3HbIX U3rUO0B MMO3BOHOYHHKA
3. ApoMOp(030M MOKHO CUHTATh CIEAYIOIINE IIPUOOPETEHUSI»:
1. YTpara mepcTHOro MoKpoBa CIOHAMHU
2. TlosiBnenue siM1l 'y MPECMBIKAIONINXCS U UX pa3BUTHE Ha CyIlle
3. YmmHeHne KOHEYHOCTEH JIoaan
4. IToKpOBUTEIBCTBEHHYIO OKPACKY
4. Cytb runoress! A.M. OnapuHa 3aKkiro4aercs:
1. B npu3Hanuu abMOTEHHOTO CUHTE3a OPraHMYeCKUX COeAMHEHUN
2. B oTpuniannu abMOTEeHHOTO CHHTE3a OPraHUYeCKUX COCTUHEHUN
3. B yrBepxaeHUH, YTO KU3Hb OblJIa TPUBHECEHA U3BHE
4. B yTBEepKII€HHH, YTO KU3Hb CYIIECTBOBAJIA BEUHO
5. Baxxnelmmm coObITHEM apXest CIeNyeT CUUTATh:
1. Hakomuienue B atMocdepe Kuciopoia
2. [losiBneHne KoalepBaToB
3. O6pa3oBaHME MMEPBHIX OPTAaHUYECCKUX COCAMHEHUIN
4. BbIX0/1 )KUBOTHBIX Ha CyIIly
6. HeoOxomumBbIM ycioBUEM IS )KM3HU PACTEHH Ha cyIie ObLIo:
1. Hanuuwme kuciopoaa B atmochepe
2. Hannuue noyssl
3. Hanmnuue xmopoduiia
4. Hanuune «030HOBOTO SKpaHay
7. KonkypeHuus B cOOOIIECTBaX BOSHUKAET MEKIY
1. XWIIHUKAMH U KEPTBAMU
2. mapa3uTaMu U X03s5€BaMU
3. BUJAMHU, U3BIEKAIOIIMMU TOJB3Y U3 CBS3H JAPYT C APYrOM
4. BUJAMH CO CXOJHBIMU MOTPEOHOCTSIMH B pecypcax
8. I[IpuMepoM B3aMMOOTHOILIEHUN MMAPa3UT-XO35IMH CIIYKAT OTHOLIEHUS] MEXKIY
1. numaiinukoM u Gepesoit
2. JIATYHIKOM M KOMapoM
3. paKoM-OTHIEIbHUKOM U aKTHHHEH
4. yeoBEYECKOH acKapuI0i U YeIOBEKOM
9. Kakoii U3 nepeyrcieHHbIX (JaKTOPOB OTHOCAT K a0MOTUYECKUM?
1. BeIOOpOUHast BbIpyOKa Jieca 3. MHOTOOOpa3ue NTHUIL B JIeCy
2. COJIEHOCTb TPYHTOBBIX BOJ{ 4. obpazoBanue TophsHbIX 00JIOT
10. Buoreo1eo3 —3TO COBOKYITHOCTh B3aUMOCBSI3aHHBIX
1. opraHu3MoB OJJHOrO BHJA



2. )KUBOTHBIX OJJHO NOMYJISALUN
3. KOMIIOHEHTOB JKUBOW M HEXKHBOMH MPHUPOIBI
4 coOBMECTHO OOMTAIOIINX OPraHU3MOB Pa3HBIX BHJIOB
11. K penyuenTam, Kak IpaBuJI0, OTHOCSITCS
1. Husmwme pacreHus
2. 0ecro3BOHOYHBIC KHUBOTHBIE
3. rpubbl U GaKTepUH
4. BuUpycChl
12. Kakas uenb nuTaHus MPaBUIBHO OTPaXKaeT Mepenady B Heil SHepruu?
1. nucuna—A0XKIEBOM YepBb—3EMIICPOMKA—JTUCTOBOM Ol
2. JIMCTOBOM OIMaJ— JOXKJICBOU YepBb—3eMIICPOITKa— JINCHUIIA
3. 3emiepoiika— J0KIEBOH YepBb—JIMCTOBOM OMaJg— JINCUIA
4. 3emiepoilka—IIHCHIIA— 10K/IEBOI UepBb—JIMCTOBOU OTIaj]1
13. bakrepuu THUEHUS, )KUBYIIIUE B TIOYBE 3EMJIH,
1. oOpa3yroT opraHuYecKre BEIIeCTBa U3 HEOPTaHUIECKUX
2. TUTArOTCS OPraHWYECKHMH BEIIECTBAMHM KHBBIX OPTaHU3MOB
3. CmocoOCTBYIOT HEMTpaAIN3AIlUH SJIOB B IOYBE
4. paznaratoT MEpTBbIE OCTATKU PACTEHUI U JKUBOTHBIX JIO NEPETHOS

3AJAHUSA YPOBHS B
Bri0epuTte TpM NpaBUIbHBIX OTBETA U3 IIECTH MPeIJI0KEHHbIX

B1. Cpenu nmpuBeieHHBIX HIKE OTIMICAHUH TIPUCTIOCOOJICHHOCTH OPTraHU3MOB K YCIOBHUSAM

BHEIIHEH Cpe/ibl HalANTE T€ U3 HUX, KOTOPBIE CIIOCOOCTBYIOT MEPEHECCHUIO HEJI0CTaTKa
BJIArU:
1. NHCTBS KPYIHBIE, COJEPKAT MHOTO YCTHHII, PACTIOIOKCHHBIX Ha BEPXHEH
MMOBEPXHOCTH JIACTA.
2. Hanwume ropOoB, 3aMOJTHEHHBIX KUPOM Y BEPOJIIOI0B, UITH OTIIOKECHHS JKUPa B
XBOCTOBOH YacTH y KypAOYHBIX OBEII.
3. IlpeBpaiieHue JTUCTHEB B KOJIFOYKU M CUIIBHOE YTOJIICHUE CTEOIs, COACPIKAIIETO
MHOTO BO/JIBI.
4. Jlucromnax OceHbIO.
Hann4ue Ha TUCTHSIX OMYIICHUS, CBETIIBIN IIBET Y JIUCTHEB.
6. IpeBpamienue yactu cTeOIsl B «JIOBUUH armapaTy y paCTCHHN, TUTAFOLIHXCSI
HACEKOMBIMH.

o

YcTraHoBHTE COOTBETCTBHE MEXKIY CO/IEPKMMBIM MEPBOro H BTOPOIro CTOJIOLOB.

B2. VYcraHoBHTE COOTBETCTBUE MCKAY OCHOBHBIMH IYTAMHU JOOCTHUKCHHA COCTOSHUA

OMOJIOTHYECKOTO Mporpecca (OCHOBHBIE ITYyTH 3BOJIIOIMK) M UX MPU3HAKAMHU.
ITPU3HAKH ITYTH 3BOJIIOIINH

A) mnpuBogMT K OO0Opa30BaHHIO HOBBIX MeNKuxX 1)apomopdos
CUCTEeMAaTUYECKUX TPYIII

b) comepuieHCTBOBaHHE OPraHoB JOCTUTAETCS IyTeM 2) WAMOAJANTaIus
YaCTHBIX U3MEHEHUI B CTPOCHUH U (DYHKITUU OPraHOB 3) oOmras mereHepanus
B) 3arparuBaer Bce ypoBHHM OpraHu3allii OPraHu3MOB

I') xapakTepeH Uit OCeIIbIX U Mapa3suTUYecKux Gopm



J1) ympollleHne OpraHu3aliyd U CHU)KEHHE aKTUBHOCTHU
psizia OpraHoB

E) mnpuBoaur Kk o00pa3oBaHMIO HOBBIX KPYIIHBIX
CUCTEMATUYECKUX IPYII

YcraHoBUTE NPABWILHYIO MOCJI€10BATEIbHOCTD.
B3. Ykaxurte nmocneaoBaTeIbHOCTh 3BEHBEB MUILEBOM 1IETIH.
A) OpranusMbI-IeCTPYKTOPbI
b) pacturenpHOsIIHBIC KUBOTHBIC
B) mioTosiiHbIe sKUBOTHBIE
I') aBTOTpOHBIE pacTeHus
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