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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJXO0A0B K (OPMUPOBAHUIO coJepX)aHUsg YydyeOHOro mpeamera «bHoOJOrHs» COCTaBUIM:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ynbpTaToB 0oOy4deHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0mMX HEeIsIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, OIIPEIETICHBI OCHOBHBIE (DYHKITHH TPOTPAMMBI TIO
Ounosiorun u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJCpKaHHE, €ro CTPYKTYpY, paclpelesieHHue I10
paszgenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHUs] ydeOHOTo marepuana ¢
YI€TOM MEXMPEAMETHBIX H BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpOIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpaMme mToO OHOJOTHMHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JNEATEIHHOCTH/YIEOHBIX NEHCTBHI 00YJarONIUXCs O
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OPHUEHTAUUN  JUYHOCTH, HKOJIOTUYECKOTO  MBIIIJICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpyKarouei
npupoaHoi cpeze. [loaTomy Hapsay ¢ U3ydeHHeM 001Ie0HOIOTHYECKIX TEOPH, a TaAK)Ke 3HAHUIN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHX
MIPOLIECCOB B MIPOrpaMMe MO OHOJIOTHH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTYYEHHBIX 3HAHUI
B IIOBCEJHEBHOM >KM3HHM JUIsl PEUICHUS MPHUKIATHBIX 337ad, B TOM 4HCIE: MPOPUIAKTHKI
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YEJIOBEKa, MEJUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMS,
000CHOBAaHHUS DKOJIOTUYECKHU IIETIECO00pPa3HOTO MOBEACHHS B OKPY)KAOIIEeH MPUPOHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorusy MpoAMKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM ISl pelIeHUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U OHBOJIOLUU, CO3MaET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOW MPHUPOJPI,
¢dopmupoBaHus (YHKIIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpiioe 3HaueHWMe OHONOTHSI UMEET TaKXKe s PEIICHUS BOCIUTATENBHBIX H
Pa3BUBAIOIINX 3a[a4u CpelHero oouiero oOpa3oBaHus, conuann3anu odyqaromuxcs. M3ydyenue



Ouosiornu 06ecrneunBaeT yeIoBus Uit GOPMUPOBAHUS HHTEIUICKTYAIbHBIX, KOMMYHHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYIbTYpBl, CHOCOOCTBYET HHTErPAIHH
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHAa3HAYeHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY JUTS OTIPEACITICHHUS TIOIX0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €TO
COJIepKaHusl, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHHUS M YMEHHS, 3HAYMMBIC I POPMUPOBaHUS OOIICH KyJIbTypHl, OTPEACISIONne
a/IecKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpblEe CIyKaT OCHOBOM 1 (OpPMHUPOBAHMUS
MIPEJICTAaBICHUH O COBPEMEHHOM €CTEeCTBEHHO-HAy4yHOW KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiep>KaHusl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4ETOM NMPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX 0COOEHHOCTSX
KHUBOM MPUPOIBL, 0 €€ YPOBHEBOM OpraHu3alliy 1 3BOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKTYpe
yueOHOoro npeamera «buosorus» BblAeNeHbl CIEAyIOIINe coJepKaTelbHble JMHUU: «buonorus
Kak Hayka. MeTo/ipl HaydHOTO MOo3HaHUs», «KieTka kak Ouosoruueckas cucrema», «Opranusm
Kak Ouonoruyeckas cucremay, «CrucrteMa 1 MHOTooOpa3zue OpraHMyeckoro MUpa», « 9BOJIIOLHUs
AKHUBOU IPUPOABI, «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH».

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJICHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB >KMBOM MPUPO/IbI U PEILIEHUs a3 IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnue Lenau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHME 00YUaIOIIMMHUCS CUCTEMbI 3HaHUH 0 OMOIOIMYECKUX TEOPUSX, YUEHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IpaBWiaX, CIyXalluX OCHOBOM sl  (opMHUpOBaHUSA
IIPEJCTAaBICHUA O €CTECTBEHHO-HAy4YHOM KapTHHE MHpa, O METOJaX Hay4yHOro IO3HaHMI,
CTPOCHHH, MHOI0o0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHM3alluy,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroLUXCs I[M03HABATENIbHBIX, MHTEIJICKTYaJIbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
uel ¥ MOAX00B K U3YYEHMIO KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aliM;

CTaHOBJIEHHE Y oOOydaroummxcsi oOmel KyabTypbl, (QYHKIHMOHAIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLIEHUBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B MPAKTUYECKOW JAEATEIBbHOCTH 4YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM INPHUPOIHI,
HE00X0IMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IEHUS AITUYECKUX HOPM IIPU MPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHNUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;



IIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHMIl B MOBCEAHEBHOM XU3HU JUISI OLEHKU
MOCJICJICTBUN CBOEH JEATEIHPHOCTH 1O OTHOIICHHIO K OKpYXKaromied cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas 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
68 yacos: B 10 kimacce — 34 yaca (1 gyac B Henento), B 11 kimacce — 34 vaca (1 yac B Hezeno).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsizb OMOJIOTUH C OOILECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMH HayKaMu, (uimocodueit, dTUKOW, ICTETHKON W mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUH COBPEMEHHOM HaydHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOIBI (HAOIIOIeHNE, SKCIEPUMEHT, OMMCaHNe, H3MEpPEHNE,
KJ1accu(UKaIus, MOJIeIMpOBaHHe, CTaTUCTUYeCKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckass pa6ora Ne 1. «lcmomb3oBaHuEe pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl M1 MX OPTraHU3AIHS.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHUMEe KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiictBa OumocucteM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHM ), OMOC(EPHBIH.

JdemMoHcTpanum:

Tabmuis! u cxembl: «OCHOBHBIC IPU3HAKU KU3HU», «YPOBHH OpraHU3alluu >KUBOU TIPUPOIBD.

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XHUMHUUYECKUH COCTAB KIETKU. XUMUYECKUE IIEMEHTBI: MAKPOAJIEMEHThI, MUKPOIJIEMEHTBHI.
Bognia u MuHepanbHbI€ BEllIECTBA.
OyHKIMK BOJBI U MUHEPATHHBIX BEIIeCTB B KieTke. [loanep:kanne ocMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnMebie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. bronorudeckue QyHKIIUN OEIKOB.

®epMeHTHl — Ouonoruueckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crnenuduuHocTh. Kodepmentsl. Butammubl. Otriauuus  (QEpMEHTOB  OT
HEOPraHMYeCKHX KaTalnu3aTopoB.



YraeBopl: MOHOCAaxXapH bl (TJIF0K03a, prbo3a 1 Je30Kcuprbo3a), aucaxapuasl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmal, TJIHKOTeH, IeJUTo03a). buomorndeckue (QyHKIUU
YIJIEBOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTtBa. buonornueckne QyHkuu munuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMIIUIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnael — MOHOMEPBI HYKJIIEMHOBBIX KHCIOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Buger PHK. AT®: crpoenune u
byHKINH.

[uronorua — Hayka o kinerke. Kilerounas teopus — npumep B3aMMOJEHCTBUS UICH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsiekyinsl JJHK kak reneruueckuii anmapar, cuctema cuHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, IIMKOKAJIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomemOpannbie opraou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHPHH, ITacTUBL. [IporcxokaeHre MUTOXOHAPUI U TUIacTUA. Buasl
mwiactua. HememOpaHHble OpraHougbl KJIETKH: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPHUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — peryasTopHsbIi 1IeHTp KiIeTku. CTpoeHue sipa: saepHas 000J049Ka, Kapuoriazma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, /[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

HMuarpammsel:  «PacnpeneneHue XMMHYECKHX JJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHnue XuMUYECKUX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTres Genkay, «CtpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CtpoeHne 3yKapuOTUYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME Apa KIETKN», «YTIIEBOIABDY, «JIUIuIbD.

OGopynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHA HaOIIOAEHMH,
U3MEpEHUH, SKCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WIK KaTajaasbl)».

JlaGopatopHass pabota No 2. «M3ydyeHue CTPOEHHS KIETOK pacTeHWH, >XMBOTHBIX W
6akTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOmen BemiecTB, WiIH MeTa0onu3M. AccuMmianus (IJIaCTHYECKUA OOMEH) U
TUCCUMIIISALIUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metadonm3ma. Pob
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbii. Pob GepMeHTOB B 0OMEHE
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas Ha3bl ¢orocuHTe3a. Peakuum QoTocunTesa.
DddexruBHOCTD poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycinoBwmii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMocHuHTe3. XeMOCUHTE3UPYIOIINe OaKkTepuy. 3HaU€HUE XEMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepretuyeckuii oOMeH B  KieTke. PacuiersieHue  BeIIeCTB, BBIJACIEHHUE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTarbl S3HEpreTnyeckoro oomena. I'nukonus. bpoxkenue u
ero Buabl. KuciopoaHoe OKuCI€HHME, WIM KJIETOYHOE JbiXxaHue. OKHUCIUTENIbHOE
dhochopumpoBanue. DPHEKTUBHOCTH IHEPrETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeThyeckoil MHpopmanuu B KieTke. ['eHeTuueckuil KoJ U ero cBOMcCTBa. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocrHTe3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsitus Bupycos (. 1. BaHoBCKuit).
Oco0OeHHOCTH CTpOEHMSI M KU3HEHHOTO IUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc nmmyHonedunura yenoseka (BUY) —
Bo3Oyautens CIIMJla. OOpaTHas TpaHCKpHUIIMSA, peBepTaza W HHTErpasa. llpodumaktuka
pacrnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUiA.

JdemoHncTpauuu:

[Toptpetsr: H. K. Konbuos, /1. M. UBanosckuii, K. A. Tumupszes.

Tabmumer  u cxembl: «Tunbl  nuTaHus», «Metabonusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHkuuoHupoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWa, ©Oakrepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
6enkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHMU3MOB.

KrneTounslii 1uKI, WM KU3HEHHBIM 1ukn kietku. MuTtepdaza u mwuros. Ilpomeccsl,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoOMOCOM. XPOMOCOMHBI HAa0Op — KapuOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
HaOopel. Xpomatusl. LluTonorndeckne OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYATHHOTO Pa3BUTHUS
OpraHu3MOB.

Jenenue knerkn — muto3. Ctaguu muto3a. [Iponeccsl, npoucxoadiue Ha pa3HbIX CTaAuAX
MHUTO3a. bruosornyeckuii cMbICII MUTO3a.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

DopMbI pa3MHOXKEHHUS OPraHU3MOB: OecIioyioe U MoJjoBoe. Buipl 6ecronoro pa3MHOKEHHS:
JIeTIeHUe HaJlBOE€, MOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BEre€TaTHBHOE
pa3MHOkeHHeE. VICKycCTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €ro0 OTIUYHUS OT OECHOJIOTrO.

Meiio3. Cragun wmeio3a. Ilpomeccel, nmpoucxonsauiue Ha cragusix Mmenosa. [loBenenue
xpoMocoMm B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHHE Meiio3a.



I'ameTorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE JKeIe3bl:
CEMEHHUKHU U sinyHuKHU. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWlIeKJIeTKa) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTM CTpPOEHHUs SHLEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PAa3BUTHUSL Y TMO3BOHOYHBIX >KMBOTHBIX: JpOOJICHUE, TacTPYJISIHS,
opranorene3. [loctamOpuoHambHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTUSL: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOTO PAaCTEHUS: CTPOEHUE CEMEHH, CTaJuu
Pa3BUTHSL

JdemoncTpaumnu:

Tabnuibl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTAaHU3MOBY, «J[BOITHOE OTIIIOJIOTBOPEHHE Y
IBETKOBBIX PacTeHUI», «BeretaTuBHOE pa3MHOKEHHUE pacTeHUNY, «JleneHne KIeTku 0akTepuiny,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KileTouHbld UKD, «Pernmukamms
JHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pa3BUTHeE, «I 'aMeToreHe3 y MIeKOUTaOIIUX
1 yenoBekay, «OCHOBHBIE CTAJMH OHTOICHE3a.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«SlinexneTka MiIeKonuTarmero», «Kapuokunes B KJI€TKaxX KOPEIIKa JIyKay, MarHUTHast MOJIEIb-
anmukanus «Jlenenne knetkny, moaens JIHK, monmens merada3zHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

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

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHETUKH (TUOPUIOJIOTUYECKUM, LMTOT€HETUYECKH, MOJIEKYISIpHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUYECKUE MOHATH. ['eHeTHueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHaenem.
MonorubpuaHoe ckpemuBaHue. 3aKoH eIMHO00pasusi THOPUIOB IepBOro nokojienus. [IpaBumno
JOMHHUPOBaHMs. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza uyucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe  cKpemmuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  IMPU3HAKOB.
[{uToreHeTH4eCcKre OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHMS. AHATU3UPYIOIIEe CKpEIIMBaHHE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOpHUS HACIEACTBEHHOCTH. | eHeTHUEeCKUE KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEENeHHE 1oJiIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpPU3HAKOB, CHEIUVIEHHBIX C
IIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEeHHas. Ponb cpeabl
B HEHACJIEICTBEHHOM HW3MEHYMBOCTHU. XapaKTePUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYHBOCTH.



Bapuannonssiii psa 1 BapuanvoHHas kpusas. Hopma peakuuun npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakinuu. CBoKCcTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, wiM TeHOTHIHYECKAsl, U3MEHUYUBOCTh. KOMOWHATHBHAS W3MEHYHBOCTb.
Meiio3 © T1OJIOBOH TpollecC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTanuoHHAs
n3MeHuuBOCTh. Kitaccudukauuss myranuil: reHHblE, XpOMOCOMHbIE, I'€HOMHBIe. YacTtoTa M
MPUYMHBI MyTarii. MyrareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICACTBCHHOMN
n3MmenunBocty H. Y. BaBuiiosa.

BuesiepHast Haca€1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka uenoBeka. Kapuortun denoBexka. OCHOBHbIE METOJAbl T€HETUKU YeEJOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKH, OHOXUMUYECKUNU, MOJIEKYISIPHO-
reHeTnyeckuii. COBpEeMEHHOE OIpEe/IeIeHHe TEHOTUIA: TOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHKE, B TOM umcie ¢ nomouibio [II[P-ananmu3a. HacienctBeHHbie 3a00ieBaHMs
YyelioBeKa: TIeHHble 0oJie3HH, OOJIE3HH C  HACIEACTBEHHON  MPEapacosioKeHHOCThIO,
XpoMocoMHble OosesHu. ComaTuueckue M TeHepaTHBHble MyTalMu. CTBOJIOBBIE KIIETKU.
[Tpunnumer 310poBoro obpasa KM3HU, JUATHOCTUKH, MTPO(IIIAKTUKA U JICUCHUS] TEHETUYECKUX
Oone3nell. MeaMKO-T€HETHUECKOe KOHCYJAbTUPOBAaHHE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
MpeIOTBPAILEHNH U JIEYEHUN T€HETUYECKIX 3a00JIeBaHUI YeIOBEKa.

JdemoHncTpaumnu:

[optpertsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTeHETHYECKas OCHOBAa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Mero3», «B3anMoieicTBUE aJlJIETbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIENOBAHUA, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uenoBeka U JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymn KpoBuW», «MyTalMoOHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anminkauuu «MoHoruOpugHoe ckpeniuBanue», «HemnonHoe
JOMHUHUpOBaHue», «urubpunnoe ckpemmbanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapat «Jlpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKpPACcKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yapTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOIpEnapaTaxy».

JlaboparopHas pabota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALlMOHHOW KPUBOI».

JlabopatopHas pabota Ne 7. «AnHanmu3 wmyTtanuidé y JApo30dMIBI Ha TOTOBBIX
MHKpOIpenaparax.

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

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U Mpouecc. 3apoKICHUE CEIEeKIMH U noMmecTukanus. Yuenne H. W.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS M MHOTo00paswsi KyIbTYpHBIX pacTeHuil. LleHTpbI
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOBI CeNeKIIMU. MacCOBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u XUBOTHBIX. OIIEHKA dKCTephepa. bIN3KOpPOACTBEHHOE CKpENIMBaHUEe — MHOPHUIMHT.



Yucras nuaust. CKkpenuBaHie YUCTHIX JHHUN. ['eTeposuc, nuinu rudpuaHas cuia. Hepoacrsennoe
ckpemBanue — ayrOpuaunr. OtmanéHHas rubpumusanmuss U e€ ycrnexu. VICKycCTBEHHBIH
MYTareHe3 M IOJIY4YCHHE IOJMIUIOUAOB. JIOCTMIKEHMS CEJNEKUMU pAacTEHUM, >KUBOTHBIX H
MHKPOOPraHHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnd. KiloHupoBaHue BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKME M 3Tudeckue mnpodisempl. MO —
F€HETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuipl u cxembl: kapra «LIeHTpbl MPOMCXOXIEHUS M MHOT000pa3zus KyJIbTYpPHBIX
pactenuit», «Ilopoapl nomMamHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmuka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0J0OB M KOPHEIUIOAOB JUKHUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTMXKEHUS CEJIEKLIUM PACTeHHHM M JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
X034HCTBO, 1TA00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBo/1IOLIUOHHAS] OMOJIOTHSA.

[IpennochlIkKi BOSHUKHOBEHUS 3BOTIOIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosioruu. BnusiHre 3BOIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CupnerenbcTBa 3BoJtOIMM. [[aneoHTONOrHYECKUE: TOCIIE0BATENLHOCTD MOSBICHUS BUIOB
B IaJICOHTOJIOTUYECKOUN JeTonucu, nepexoanbie ¢opmbl. buoreorpaduueckue: cxoacTBo u
paznuuue (ayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHEe: CXOJCTBA U PazNUuusg SMOPHUOHOB PA3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMUECKUX MTYTeH Y BCEX OPraHU3MOB.

OpomrormonHas teopust Y. JlapBuHa. [lpenmochuikyi BO3HUKHOBEHHS JapBUHU3MA.
JIBuKyImre CHiIbl SBONIONMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHHUYEHHOCTU PECYpCOB, HEOMpEeNeNEéHHAas H3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBII 0TOOP).

Cunrernueckas Teopust sBoonun (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosmrorus. [lomymnsius kak equHUIa BUAa U IBOTIOIUH.

JIBuxkymue cuiibl ((akTopbl) 3BOJIONWK BHIIOB B Mpupoje. MyTallMmoHHBIN Mpolecc U
KOMOWHATHBHAs N3MEHYUBOCTD. [lomymsiimoHHbIe BOJTHBI U apelid reHoB. M30ms1us u MUTpatus.

EctectBennslit oTOOop — HampaBisiomuili ¢axtop sBoitonud. DOpMBI €CTECTBEHHOTO
otOopa.



[Ipucroco6ieHHOCTh OPTaHU3MOB KaK pe3yabTar 3BoJitouuu. [lpumepsl npucnocobaeHuit
y Opranu3mMoB. ApoMop(h03bl U HIMOATATITAIIH.

Bun u BupooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (HOPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoaBomtorus. @opMbl dBONFOLMH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoOpatuMocTh 3BOMIOIMH.

[IpoucxoxxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUPA Ha 3eMJIe», «3apOIbIIIH TO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepukcy, «@opMbl 00pbOBI 3a CyllecTBOBaHUE», «EcTecTBEHHBIH 0TOODPY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHoroodpasue mOpoJ KUBOTHBIX», «llomymsanumy,
«MyTalvoHHas U3MEHYUBOCTBY, «ApoMopdo3sl», «Manoanantauumn», «O0mas aereHepanus»,
«Bmwxymue cuibl sBosonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopbba
3a CYILIECTBOBAHUEY, «IIpucnoco6yeHHOCTh OpraHu3MOBY, «['eorpaduueckoe
BH1I000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKITUS HACEKOMBIX C Pa3TUYHBIMH THIIAMH OKPACKH, HA0Op IJI0I0B U
ceMsiH, KoJutekuus «[Ipumepsl 3aUTHRIX MPUCTIOCOOIEHHUH Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoJieb «CTpOeHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAaHHOCTH HMCKOIAEMBbIX
YKUBOTHBIX W PACTEHMI», MoJenb anmumkanus «llepekpéct XpoMocoM», BIIaKHBIE MpernapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkuw», MukpornpemnapaT «/lpozoduna» (HOpMma,
MyTaluu GOpMbI KPbUIHEB U OKPACKU Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopnas pabora Ne 2. «OmnmcaHwe NPHUCIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHoreHe3 W MaHcrepMus. XUMUYecKas 3BOJIOLUA. AOUMOTEHHBIN CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonuy. HauanbHele sTansl Onosnornyeckoit apomtoruu. ['unoreza PHK-mupa. ®opmupopanue
MEMOpaHHBIX CTPYKTYP ¥ BO3HHMKHOBEHHE NPOTOKIETKU. [lepBble KIETKHM W HX HBOJIOLHUA.
®opMHpPOBaHKWE OCHOBHBIX T'PYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogam. Karapxeil. Apxeiickas u mpoTepo3onckas
apel. [laneo3oiickas 3pa u €€ mepuopl: KeMOPUIICKUHN, OPAOBUKCKUI, CUITYPHICKHI, TEBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKHA.

Me3o30iickas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3o¥ickast 3pa u €€ nepuopl: MaaeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIH.

XapakTepucTuKa KiIUMaTa M TeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTHTENHHOTO U )KUBOTHOTO MHUpa. ApoMopd03bl Y paCTeHHI U )KUBOTHBIX. [losiBIIeHUE, paciBET
Y BBIMHUPAHUE TPYI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak oTpakeHue 3BOIOUMUA. OCHOBHbIE CUCTEMATHUYECKHE
TPYIIbl OPraHU3MOB.



OBojrolusi yesnoBeka. AHTPONOJOrus Kak Hayka. Pa3BuTue mnpencraBieHUdl o
IIPOUCXOXKICHUN YeloBeKa. MeToibl u3yueHus: aHTpornorenesa. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBwxyme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYHMBOCTh U
ecTeCTBEHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil TPy/a, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEIbIi,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
MCKOTIAEMBIX OCTAaTKOB, BPEMsI CYIIECTBOBAHHSA, 00JACTh PAaCHpPOCTPaHEHHUs, 0OBEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE PAachl: €BPOINEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouiHas  (9PKBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH MIPEJICTaBUTENIEN UETI0BEUECKUX Pac K YCIOBUSM CylllecTBOBaHUs. EquHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsl: «Bo3unkHoBeHue CoMHEUYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CuCTeMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOTO 4YeNoBeKa», «JllpeBHeimue moam», «JlpeBHue mroam», «llepBbie
COBPEMEHHBIE JIFOAN», «UeloBeuecKre pach.

O6GopynoBanue: w™mymspku — «lIpoucxoxkneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK M300pakeHUs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpebia), TeOXpOHOIOTHYECKas Ta0uIla,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckas padota Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi «IBOJIOIUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

OKOJIOTMSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTHMH. MeToAbl 3KOJIOTHYECKUX
uccaea0BaHuM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHust  OpPraHM3MOB:  BOJHas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruveckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: abMOTHUYECKUE,
OMOTHYEeCKHE U aHTpOToreHHbIe. JlelicTBre IKOIOTHYeCKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  GaxkTOpel:  CBET, TeMIepaTrypa, BIAKHOCTb. (DOTOMEPUOAU3M.
[IpucnocobaeHunss OpraHu3MoB K JeHCTBHIO abnoTHuecKuX (pakTopoB. buonoruveckre puTMbl.

buotnueckne ¢aktopbl. Buapl OHOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHUS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢Gopmsl. [lapazuTusm, koomeparus, MyTyaln3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XApaKTEPUCTUKU NOMyIsiuuu. (OCHOBHBIE I10KA3aTeIW IOMYJISAUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTH MOMYJISLIMU U €€ PeryIsiiusl.

JdemoHncTpaumuu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusmy, «llomymsamuuy, «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH TOMYJISLUN
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHHUM U3 PA3HBIX MECT
oOUTaHUD».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHUE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUOBasd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (mnumieBas). Buabi-nomunanTsl. CB31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUH B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE TMOKa3aTelM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHUCTEMBI O3Ep M peK. ODKOCHCTEMA XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMbI. ATpPO3KOCUCTEMBI. YPpOO3KOCUCTeMBbl. buosornyeckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe OHOJIOTHYECKOrO
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouochepsi. XKupoe
BemectBO U ero (Qynkuun. OcoOGeHHOCTH Ouochepsl Kak TIJI00ATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHUYECKHE ITMKJIBI 3JEMEHTOB (Yyriiepona, aszoTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTponioreHHsle n3mMeHeHus B ouocgepe. ['modanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocyecTBoBaHHE MPUPOIBI U yenoBeuecTBa. CoxpaHeHre Onopa3HooOpa3Hs Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHATIBHOTO YIPABJICHUS MPUPOJHBIMH pecypcaMH U UX
ucnojib3oBaHue. JlocTiwkeHus GMOJI0TMH U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumebie nenny», «bUOLEHO3: COCTaB U CTPYKTYypa», «IIpupoaHbie
coobmiectBay, «llemn mnuraHus», «OKojorHMueckas mnupamuaa», «buocdepa u yenosex»,
«OKocHCcTEMA IUPOKOIUCTBEHHOT O JIECay, « IKOCUCTEMA XBOMHOTO Jieca», «bruo1eHo3 BojoéMay,
«ArporeHo3», «lIpumepHble aHTPONOTEHHbIE BO3JEHCTBUS Ha NpUPOAY», «BaxHeimue
MCTOYHMKH 3arpsi3HEHUs BO3[yXa M T'PYHTOBBIX BOJ», «llouBa — BakHeMIIas cOCTaBIsIOLIAs
ouocheprr», «PakTopsl gerpaganuu  nouBy», «llapHukoBbIi  3hdexT», «DaKTOPHI



panmoaKTUBHOTO 3arpsi3HeHus Ouocheps», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

Ob6opynoBanue: MOJeTb-anmINKanus « TunmaHeie OMOLIEHO3bI», repbapuii «PacTuTenbHbIe
cooOiecTBa», KOJUIeKIUU «bHOIeHO3», «BpeauTenn BaXHEUIIUX CEIbCKOXO03SIHCTBEHHBIX
KYJIbTYp», TepOapuu U KOJUIEKIUU PAaCTEHUH M JKUBOTHBIX, INPHUHAUIEKAIIME K Pa3HbIM
9KOJIOTUYECKUM Tpynmnam ojaHoro Buaa, Kpacunas kaura Poccuiickoit deneparuu, uzoOpaxeHus
OXpaHsSIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBiuBarOTCSI TpeOOBaHMUS K pe3yJabTaTaM OCBOEHUS
00yJarOIIMMHUCS TPOTPaMM CpPEIHEro OO0IIero oO0pa3oBaHMs: JUYHOCTHBIM, METANPEAMETHBIM W
MIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType JMYHOCTHBIX peE3yJIbTaTOB OCBOCHUS mpeamera «buosiorus» BBIIEICHBI
CJIEIYIONIHE COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMHUCS POCCUHCKON TPaKTaHCKON UICHTUIHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOTIPE/ICIICHUIO, HATMYNE MOTHUBAITUHU K
00yueHuI0 OHMOJIOTHH, IIeJIEHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOESK/IEHUIN JTUYHOCTH Ha OCHOBE
KITIOYEBBIX LICHHOCTEH U UICTOPUUECKUX TPAJIUIIUN pa3BUTHSI OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTD U
CHOCOOHOCTh O00YYArOMMXCS PYKOBOJCTBOBATHCSA B CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPHUCYIIMMH CHCTEME OHOJOTMYecKOTo OOpa30BaHMs, HaJIMYUE SKOJOTHYECKOrO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS IpeaMeTa « bHoIorus» oCTUraloTCs B €IMHCTBE yUeOHOU
U BOCIMTATEJIbHOM  JEATEIBbHOCTM B COOTBETCTBUM C TPAJULUMOHHBIMH  POCCUHUCKHUMH
COLMOKYJBTYPHBIMH, UCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, IPUHSATHIMH B
oOuiecTBe MpaBWIaMM W HOPMaMH MOBEIEHUS M CIOCOOCTBYIOT IpoOLleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUS M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3UIUU JUYHOCTH, MNATPUOTH3MA,
YBaXEHUSA K 3aKOHY WU IPaBONOPSAIKY, YEIOBEKY Tpyda W CTaplIeMy IOKOJEHHUIO, B3aUMHOTO
yBa)KEHHU, OEPEKHOTO OTHOIICHHUS K KyIbTYPHOMY HACJIEIUI0 M TPATUIUSIM MHOTOHAIIMOHAILHOTO
Hapoga Poccuiickon denepannu, IpUpOIE U OKPYKAIOLIEH Cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS y4yeOHOro mpeameTra «bUONOTHS MOKHBI OTpa)xaTb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO O0IEeCTBa, pacIIMpeHHE >KU3HEHHOTO
OTBITA U ONBITA JEATEILHOCTH B MPOIIECCE PEaTU3allMi OCHOBHBIX HANpPABJICHUM BOCIHUTATEIBHON
NEeSATENbHOCTH, B TOM YUCJIE B YACTHU:

1) rpask1aHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMN 00YJaIOIIErocsl KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
MPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH AESITENbHOCTU MPHU CO3AAHUU YYEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U MO3HABATENbHBIX 33124, BBHITIOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTH OTPEACTATH COOCTBEHHYIO IMO3HIIMIO 110 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM
KM3HHU U O0BACHATH €6

YMEHHE YYUTBHIBATh B CBOMX JCUCTBHUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS
J0JIeH ¢ pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMU LIEGHHOCTSMH U COLMATBHBIM TOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B TMPOLECCE COBMECTHOTO BBIMIOJHEHHUS y4EOHBIX,
MMO3HABATEJIBHBIX M UCCIIEIOBATEILCKHUX 3a/1a4, YBAXKUTEIHHOTO OTHOIIICHHUS K MHEHHUIO OTIIIOHEHTOB
P 00CYKJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JIEATEILHOCTH;

2) NnaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBOKCHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepe]l PoinHOM, Top1oCcTH 3a CBOM Kpal, cBOKO Poauny,
CBOM SI3BIK M KYJBTYPY, MPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI, TOCTHKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OIIEHWBATH BKJIAJ POCCHUHUCKHMX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,
TMOHUMAaHMSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOIBI, B )KHU3HU YEJIOBEKA M COBPEMEHHOTO
o0111ecTBa;

uenHas yoexx1IEHHOCTh, TOTOBHOCTH K CIY)KeHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLICHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOUM POJUTENSM, CO3JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO
MPUHATHS LIEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU € TPAAULIUIMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYash 3CTETUKY ObITa, HAYyYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHMMAaHHE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBOM IPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSIBIIATH KAYECTBA
TBOPYECKOH JIMYHOCTH;

5) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAJIBHOI0
0J1aronosIy4us:

MOHUMAaHUE M peaau3aiusi 3J0pOBOr0 M 0e30mMacHOro 00pasa KM3HM (30pOBOE MUTAHHE,
coOrofieHne TUTHEHWYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIN pPEXHUM 3aHATHI M OTIbIXa,
perynspHasi pu3ndeckas akTUBHOCTB), O€peKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHKE [IEHHOCTH MPABUIJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO TIOBEICHUS
B CUTYalUsIX, YIPOKAIOIINUX 3J0POBBIO U )KU3HU JIFOCH;

OCO3HAHWE TOCIEACTBHIA M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJICHUs aJTKOTOJIA,
HapPKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;



FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW M COUUAIBHON HANPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHATEH TAKYIO JIEATEILHOCTD;,

UHTEpEeC K pa3nmuyHbiM chepam TpodeCCHOHATBHONW NESTEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA TIPOTSHKEHUN BCEH KU3HU;

7) 3KO0JIOTUYECKOT0 BOCTIMTAHUSA:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY JKM3HU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOW KYIBTYPBI: TPHOOPETCHHE ONBITA IUIAHUPOBAHUS
MOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX MOCIEACTBHUM I OKPYXKAIOIIEH CPEJIbl;

OCO3HAHUE TJIOOAIIBHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CrOCOOHOCTH MCIOJIH30BATh MPUOOpPETAEMbIE TTPU U3yUYE€HUU OUOJIOTUY 3HAHUS U YMEHHUS TIPU
perieHun mpooJieM, CBS3aHHBIX C PalMOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOIOIEHNE TPABIII
MOBEJCHUS B IPUPO/JIC, HAITPABIICHHBIX HA COXPAHEHNE PABHOBECHUS B YKOCHUCTEMAX, OXPaHy BUIOB,
aKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPUSATHE IEUCTBUA, MPUHOCSIINX BPE OKPYKAOIIECH TPUPOIHON Cpesie, YMEHHE
MIPOTHO3WPOBATH HEOIArOMPHUSATHBIE IKOJOTHUECKHE TIOCIEACTBUS MPEANPUHIMAEMBIX NEUCTBUN U
MPEeAOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO HKOJOTUYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpPbI, OIbITA
JEATEIbHOCTH  AKOJOTMYECKOM  HANpaBJI€HHOCTH, YMEHUS  PYKOBOACTBOBATHCS HMH B
[TI03HABATEIbHOM, KOMMYHHUKaTUBHOM W COLMAJIbHOM NPAaKkTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JIEATEITbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOLIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJabTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOW M YUTATENBCKON KYJIbTYpPbl KaK CPEICTBA B3aUMOJEHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMAaHHe CHeHU(PUKH OUOJIOTUM KaK HayKd, OCO3HaHus e€ poiu B (OPMUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBICHUs 00 OKpYXKaroIlem
MHUpE KaK O €IUHCTBE MPUPO/IbI, UETOBEKa 1 OOIIEeCTBA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHur mpobIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTUU JUIS COBPEMEHHOW NHMBHJIM3AIMU: OOecreueHus
HOBOTO YpPOBHS DPa3BUTHS MEIUIIMHBI, CO3JIaHUE IEPCHEKTUBHBIX OWOTEXHOJIOTUM, CIIOCOOHBIX
pelarh pecypcHble MpoOIeMbl pa3BUTHUS 4YEJIOBEUYECTBA, MOMCKA MyTEl BBIXOJAa U3 TIII00ATBHBIX
9KOJIOTHYECKUX MpobieM U olecreueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATLHOMY
WCIOJI30BAHUIO IPUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYUEHUU OUOJOTMYECKUX 3HAHHM B LEISIX MOBBIMICHUS OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAayYHONW TPaMOTHOCTH, KaK COCTaBHOM dYacTh (DyHKIIMOHAJIHHOM
IrPaMOTHOCTH O0yJaromuxcs, GopMUPYEMOi IPU U3YUYEHUU OMOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJOB IIO3HAHUS, MHCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCMOJB30BaTh TOJlydaeMble 3HAHHS JJIs aHaiu3a U OOBSCHEHUS sBICHUI
OKPY)KAIOIIEr0 MHpa W MPOUCXOJANINX B HEM U3MEHEHWH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIIUXCS JAHHBIX C IENBI0 MOJIYUYEHHUs JOCTOBEPHBIX
BBIBO/IOB;



CIOCOOHOCTh CAMOCTOSTENIBHO UCTIOIH30BATh OMOJIOTHUYECKHIE 3HAHUS JUTSI peIIeHus TpooieM
B PEATBHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HAHME I[ICHHOCTH HAyYHOW JIESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO H
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHMWA 110 OWOJIOTHM B COOTBETCTBUU C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS ydeOHOro mnpeaMera «bHoiorusy BKIIOYAIOT:
3HAYUMBIC JUII  (POPMUPOBAHUS  MHPOBO33PCHHS  OOYYAIONIMXCSA  MEXKIUCIUIUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIeHAYYHBIC TIOHSITHS, OTPAKAIOIIUE [IEJOCTHOCTh HAYIHON KapTUHBI MUpPA U
CHeM(pUKY METOJOB TIO3HAHUS, WCIIOIH3yeMbIX B E€CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPIHs,
SIBJICHUE, TIPOIIECC, CUCTeMa, HAyIHBIA (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
WCCIieIoBaHNe, HAOJIO/IEHNe, W3MEpPEHHE, SKCIEPUMEHT W JPYIHX), YHUBEPCAIbHbIE YdeOHBIC
nerctBus  (MO3HABATEIIBHEIC, KOMMYHUKAaTUBHBIC,  PETYISTUBHBIC),  OOCCIIEUYUBAIONINE
dbopmupoBaHre (PYHKIMOHAIBHOW TPAaMOTHOCTH W COIMAIBHON KOMMETEHIIMH OOy4aromuxcs,
CTIOCOOHOCTH 00YUYAIOIIMXCSI UCTIOIB30BATh OCBOCHHBIE MEKIUCIUTUIMHAPHBIC, MUPOBO33PEHUECKHE
3HAHWS U YHUBEPCAIbHbBIC YIeOHbIC ICHCTBUS B TIO3HABATEIILHON M COIIMAIILHOM MPaKTHKE.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHSI TPOTPAMMBI CPEIHEro o0mero oO0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (POPMYIMpPOBAaTh M aKTyaJIM3UPOBaTh MpodiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIO0JIb30BATh MPU OCBOCHUU 3HAHWUM MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAINW3a, CUHTE3a,
CpaBHEHUs, Kiaccudukauu, 0000IEeHUs ), PACKPBIBATh CMBICIT OMOJIOTMYECKUX MTOHATUH (BBIICIATH
WX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUSIMU);

OTpENeNaTh IeNU MACATeIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCI0JIb30BaTh OMOJIOTHYECKUE TIOHATHUS 17151 00bsCHEHUs (PaKTOB U SIBJICHUM )KUBOU IPUPO/IBL;

CTPOUTH JIOTMUECKUE pacCyXJeHus (MHIYKTUBHBIC, A€TyKTUBHbBIC, [0 aHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH M IMPOTHUBOPEYHUS B PACCMATPUBAEMBIX SBICHUAX, (POPMYIHpOBATH BBIBOABI U
3aKIIIOUCHUS;

MPUMEHATh CXEMHO-MOJICbHbIE CpPEACTBA Ui MPEJCTABICHUS CYHIECTBEHHBIX CBS3€H U
OTHOIICHWI B HM3y4aeMbIX OHOJIOTMUECKUX OOBEKTaX, a TakKkKe MPOTUBOPEUMH pPa3HOTrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTeiBaTh IJIAH peUISHHs MPOOIEeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JESITENBLHOCTh, OIEHUBATh COOTBETCTBUE pE3YJIbTATOB LEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBHSIX pEANTbHOrO, BUPTYyaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE IEHCTBHS:



BIIQJICTh HABBIKAMHU YYEOHO-HCCIIEIOBATEIBCKOM W TPOEKTHON AESTeNTbHOCTH, HABBIKAMH
paspelieHus mnpoodieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K CAMOCTOSITENIBHOMY ITOMCKY METOJOB
pEIICHUS MPAKTUYCCKHX 3a]1a4, IPUMEHEHUIO PA3IMYHBIX METOO0B MMO3HAHUS

WCIOJIb30BAaTh PA3JIMYHbIC BUIBI JCSATCILHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETANH, MPeoOpPa30BaHUI0 W MPUMEHEHHIO B YYE€OHBIX CHUTYallUsX, B TOM YHUCIE TMpHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BJIAJCTh HAYYHOW TEPMHHOJOTHEH, KIIFOUCBBIMH
MOHATHSAMH M METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/a4d B 0Opa30BATEIIBHOUN JEATECIHLHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBISIBIISITh IPUYHHHO-CIICJCTBCHHBIE CBSI3U M aKTyaJTU3WPOBATh 3aJady, BBIJIBUTATh TUIIOTE3Y
e€ peneHus, HaX0UTh aPTYMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3aaBaTh apaMeTPhl
Y KPUTEPUU PEIICHUS;

aQHAJIM3UPOBATH ITOJTYUCHHBIC B XOJC PEIICHUS 3aa49H PE3yabTaThl, KPUTHUSCKU OIIEHUBAThH HX
JOCTOBEPHOCTh, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATH TTPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHATIPABICHHBI TOMCK TEpeHOca CPEeICTB W CHOCOOOB JEWCTBUS B
poheCcCHOHANBHYIO CPENY;

YyMETh  TIEPEHOCHTHh 3HAHUS B  TIO3HABATCIBHYID M TPAKTHYECKYI0  OOJacTH
KU3HECSITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJAMETHBIX 001aCTeH;

BBIIBUTaTh HOBBIC HJICH, TIPEITaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHS, CTABUTH IPOOIEMBI
W 33J1a4M, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3UYHBIX HCTOYHHMKAX HHGOPMAIMHU (TEKCTEe Y4eOHOTO TOCOoOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JIaHHBIX, B VIHTepHeTe), aHATM3UpPOBaTh WHQPOPMALHUIO PA3IUYHBIX BHIOB HU (OPM
MPEJCTaBICHHS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

dbopMynHpoOBaTh 3ampochl ¥ TPUMEHSITH pa3IMYHbIE METOIBI TNPH TIOUCKE U OTOOpe
onosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YIeOHBIX 3a/1a4;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HMCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCJILHO ~ BBIOMpPATh ONTUMAIBHYIO (QOpPMY MPEIACTABICHHUS OWOJIOTUYECKOM
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAy4YHBIH S3bIK B KAaueCTBE CpPEICTBA NpU paboTe ¢ OHOJIOTUYECKOMN
uHbOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUYCCKHEe W MaTeMaTHYeCKUE 3HAKU WU CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATypy, HCIOJB30BaTh U MPeoOpa3oBbIBAaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HaBBIKAMHM  pACHO3HABaHWs W  3alIUTHl  MHPOpMAIMK, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU € CTBUSIMU:

1) obmenne:

OCYIIIECTBIISTH KOMMYHHKAIIMH BO BCeX c(hepax *KU3HH, aKTUBHO YUACTBOBAThH B IMAJIOTE U
JIMCKYCCHUU TI0 CYIIECTBY 00CYKIaeMOi TeMbI (YMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHHS



OTHOCUTEJIbHO BBIIIOJHEHUS IpeUlaraéMoil 3aJaud, Y4YUTHIBaTh HHTEPECHl U COIVIACOBAHHOCTH
MO3ULMHI IPYTUX YYACTHUKOB AUAJIOra WIM AUCKYCCUN);

pacrio3HaBaTh HEBepOabHbIE CPEICTBA OOILICHHUS, IOHUMATh 3HAUECHHE COIUABHBIX 3HAKOB,
MPENOChIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTYyallMd, YMETb CMSr4aTb KOH(QUIMKTBI U BECTH
IIEPETOBOPHI;

BJIIETh PA3JINYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOIEUCTBUS, IOHUMATh HAMEPEHUS IPYTUX
JO/ICH, TPOSBIATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECETHHKY M B KOPpPEKTHOH Qopme
(bopMyTHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) COBMeCTHasl 1eATEIbHOCTh:

MIOHUMAaTh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAJIbHON pabOTHl IpH
peleHn OMOJIOTUYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJMMOCTbh NPUMEHEHHUS] TPYHIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX ACUCTBUM C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 1IeJId COBMECTHOMN JIeATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAEUCTBUS
10 €€ JOCTUKEHHUIO: COCTABJIATH IUIaH AEUCTBUH, PACTIPEIEIATH POJIH C YIETOM MHEHHUI YYaCTHHKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIa/a U KaXK/I0T0 Y4aCTHHKA KOMaH/bl B OOMIMNA pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPHUSM;

[Ipe/UlaraTb HOBBIE IPOEKTHI, OLEHMBATh HAEU C TMO3MIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MOBEJCHNE B PA3IMUHBIX CUTYAUsIX, IPOSBIATh
TBOPYECTBO U BOOOpaK€HUE, ObITh MHULIUATHUBHBIM.

OniaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS JUIs BBISBJICHUS MTPOOJIEM U UX PELLIEHHs B AKU3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHMH LEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M TOCTYNKax 10 OTHOLICHMIO K >KMBOH NIpPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKpYXXaoIluX;

CaMOCTOSITEJIBHO OCYIIECTBIATh IO3HABATEJIbHYIO JIEATENILHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHbIE 3aJjaull B 00pa30BaTEIbHON NESITEIbHOCTH U )KM3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBIATh IUIAH pEIIeHUs MpoOJeMbl C y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEINOUTCHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh ()OPMHUPOBAHUIO U MPOSBICHUIO LIIMPOKOH SPYIUIMM B pa3HbIX 00JacTix
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LENISAM;



BIIQJICTh HABBIKAMH MMO3HABATEIHLHOUN peIeKCUN KaK OCO3HAHUSI COBEPIIACMBIX ICHCTBUI H
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIOJIB30BATh MPUEMBI pediekcuu s
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI M APTYMEHTBI IPYTUX [IPU AHAJIM3E PE3YIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOST M IPYIrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEILHOCTH;

IIPU3HABaTh CBOE MIPaBO U IIPABO APYIUX Ha OMIMOKU;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTrOro YeIOBEKa.

NPEIMETHBIE PE3YJbTATHI

[IpenmerHble pe3ynbTaThl ocBoeHUs nporpammbl COO mo O6uosnoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crHenuduueckue s ydeObHoro mnpeamera «buosorusp» HaydHble 3HaHHS, YMEHUS U
CHOCOOBI IEUCTBUM 110 OCBOCHUIO, UHTEPIPETALMH U PeoOpa30BaHUIO 3HAHUM, BUbI A€ATEIbHOCTU
0 TIOJYYEHHUIO HOBOTO 3HAHMSI U MPUMEHEHUIO 3HAaHUH B Pa3IMUHBIX y4EOHBIX CUTYalUsX, a TAaKKe
B PpEAIbHBIX >XU3HEHHBIX CHUTYaIlMsIX, CBS3aHHBIX C OHWoJoruei. B mporpamme mnpeaMeTHbIe
pe3yNbTaThl MPEACTABIEHBI [0 ro1aM 00yUYEeHHUSI.

[IpenmeTHbIe pe3ynpTaThl OCBOCHUS yueOHOTro npenmera «buonorus» ¢ 10 kaacce nOMKHbBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OHOJOTMM B CHCTEME HAy4HOTO 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa H
HAay4YHOTO MHUPOBO33pPEHHS, O BKJIAJE€ POCCUNUCKHX M 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBAaTh COJEpKAaHUE OMOJOTMYECKHX TEPMHHOB W TOHSATHI: >KU3Hb, KIETKa,
OpraHu3M, MeTab0au3M (0OMEH BEIIECTB M MPEBpAIlEHUE SHEPTHH ), TOMEOCTa3 (CaMOperyJIsius),
YpOBHEBasi ~ OpraHu3aius  KUBBIX  CHCTEM, CaMOBOCIIpOM3BeieHuEe  (PernpoayKIus),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE u3Jlaratb OWOJIOTMYECKHWE Teopuu (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHa,
LIEHTpaIbHAas I0TMa MOJICKYJIsIpHO# Onosiorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBumnoga)
U y4eHHs (0 IEHTpax MHOT0oOpa3usi U MPOUCXOXKICHUs KylIbTYpHBIX pacTeHuit H. V. BaBuiosa),
OTIPEEINATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOIaMU HAyYHOTO TIO3HAHUS B OMOJIOTUU: HA0IIOICHUE U OTIICAHUE KUBBIX
CUCTEM, TPOIECCOB U SIBJICHUN, OpraHU3alusi U MPOBEICHHE OHOJOTHYECKOrO AKCIEPHUMEHTa,
BBIJIBH)KCHUE TUTIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH MEXK1Y UCCIIEyeMbIMU BETUYUMHAMU, 00BICHEHUE
MIOJTy4EHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHATUHN, TEOPHH U 3aKOHOB, yMEHUE JIeNaTh
BBIBO/Ibl HA OCHOBAHHUHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT M 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
IIPEBpAIllEHUs] SHEPrUM B KIETKe, (DOTOCHHTE3a, IJIACTUYECKOIO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHs, WHAWBUIYAJIbHOTO Ppa3BUTHUS
OopraHu3Ma (OHTOI'€HE3);

yMEHHUE TNPUMEHATh NOJIyYeHHbIE 3HAHHS JUIsl OOBSICHEHHS OMOJIOTMYECKHUX IPOLECCOB U
SBJICHUM, JUIS MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HM C LIEJbI0 00eCTIedeHus
0€30IaCHOCTH CBOETO 3/I0POBbSI M 370POBbSl OKPY>KAIOLINX JI0/IeH, COOII0ICHUS HOPM T'PaMOTHOTO



MOBEJICHHUSI B OKPYXKAIOIMIEH NPUPOJHON Cpele, MOHMMaHWE HEOOXOAMMOCTH HCIIOJIb30BAHHS
JOCTHKEHHUH COBPEMEHHOM OMOJIOTHY 1 OMOTEXHOJIOTUH [Tl PAlIMOHAIBHOTO MTPHPOI0TIONH30BAHUS;

YMEHHE peliaTh JJICMCHTapHbIE T'C€HETHYECKHWE 3aJadyd Ha MOHO- U JUTHOpHIHOE
CKpeIllMBaHKE, CIETUICHHOE HACTIEIOBAHUE, COCTABIISITh CXEMbl MOHOTHOPUIHOTO CKPEIUBAHUS IS
MpeJICKa3aHus HACTIEI0BAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHSATE JJAOOPATOPHBIE U IPAKTHYECKUE pa0OThI, COOIOIATH TIPAaBHIIA IIPH padboTe
¢ y4eOHBIM | JTAOOPATOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECCKH OICHUBATh M HWHTEPIPETUPOBATh HH(OPMANNIO OHOJOTUIECKOTO
COJICpP)KaHUs, BKIIOYAIONIYIO IICEBOHAYYHBIE 3HAHWS W3 Pa3JIUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW WH(OPMAIMK, HAYIHO-TIOMYJIIPHBIC MaTepUANbl), ITHUYECKUE AaCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE NMCbMEHHbIE W YCTHbIE COOOIIeHus, 0000mas
OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJB30BAThH MOHATHITHBIN
anmapaT OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» 6 11 knacce OJKHBI
OTpaXkath:

c(OPMHUPOBAHHOCTh 3HAHWW O MECTe M pOJIM OWOJIOTMM B CHCTEME HAydHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPA H
HAay4YHOTO MHUPOBO33PEHHS, O BKJIAJEC POCCHUCKHX M 3apYyOCIKHBIX yUEHBIX-OHOJIOTOB B Pa3BUTHE
ouosoruu, PyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KHU3HCHHBIX 32134,

YMEHHE PacKpbIBaTh COJEpKAHUE OMOJOTUYECKMX TEPMUHOB M MOHITUN: BUJ, MOITYJSALUSA,
reHo(OH 1, SBOJIONHUS, JBKYIIUE CHIIBI ((paKTOPbI) 3BOJIOIHH, MPUCITOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHKE, SKOJIOTHUECKHUE (PAKTOPhI, SKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEIyLEHTHI,
LIeTIA MMATAHUsI, SKOJIOTUYECKasl MUpaMHuIa, OMoreoreHos, onocdepa;

yMEeHHE H31araTh Ouojoruueckue Teopuu (dBonronoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxonactsa K. M.
bapa, uwepenoBanusi riaBHbIX HampaBiieHui W myted sBomonun A. H. CeBeproBa, ydyeHus o
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHeE BJIaJIeTh METOJaMU HayYHOTO MTO3HAHUS B OMOJIOTHH: HAOIIOICHUE U OITUCAHHE KUBBIX
CUCTEM, IPOLECCOB MW SBJICHUN, OpraHu3alus U MPOBEJIeHUE OUOJOTUYECKOTO HKCIEPUMEHTA,
BBIJIBH)KCHUE TUTIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH MEXK/1Y UCCIIEIyeMbIMHU BETMYUHAMU, 00BICHEHUE
MOJIyYE€HHBIX PE3YIbTaTOB, UCIIOIb30BAaHHBIX HAYUYHBIX OHITUN, TEOPUId U 3aKOHOB, YMEHHUE J€TIaTh
BBIBOJIbI HA OCHOBAHHH TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKH CTPOEHUS OMOJOTMYECKHX OOBEKTOB: BHUJOB,
MOMYJISIIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U AKOCUCTEM, 0COOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHONW HM3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUA00Opa3oBaHUS,
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOIOTHUYECKUX (PaKTOPOB HA OPraHMU3MBI, MEepeHoca
BEIIIECTB M MOTOKA SHEPTUH B HKOCHUCTEMAaX, aHTPOIOTCHHBIX M3MEHEHHH B JKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TOJTYYCHHBIE 3HAHUS Ui OOBSCHEHUS OHOJOTHYECKHX MPOIECCOB H
SIBJICHUH, IS MPUHATHUS MPAKTUUYECKUX PEIICHUN B MOBCETHEBHOM JKHU3HM C IIENIbIO OOecTieueHus
0€30MMacCHOCTH CBOETO 3[I0POBBS U 3A0POBbs OKPYKAIOIIUX JIFO/ICH, COOMOICHUS HOPM TPAaMOTHOTO
MOBEACHUS B OKpYXKAWIIed NPHUPOJHON cpene, NMOHMMaHUE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTHKEHUH COBPEMEHHON OUOJIOTHH TS PAllHOHAIBHOTO TIPUPOIOTIOIH30BAHUS;



YMEHHE pellaTh DJICMEHTAPHbIC OWOJIOTUYECKHE 3aJa4yd, COCTABISTH CXEMbI IEpEHOCA
BEILIECTB U HEPIUH B IKOCUCTEMAaxX (ILIEeMU MUTAHUS);

YMEHHE BBITIOJHATH JJAOOPATOPHBIE U MMPAKTHYECKHE PadOThI, COOIIOAATH MPaBMiIa PHU padboTe
¢ y4eOHBIM 1 TaOOPATOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAIHMIO OHOJIOTHYECKOTO
COJICpP)KaHMS, BKJIIOYAIOIIYIO IICCBIOHAYYHbIC 3HAHHMS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOd WH(OpMAlWKU, HAYYHO-TIONMYJSIPHBIE MaTepHalbl), PAacCCMAaTPUBATh INIOOATBHBIC
9KOJIOTMYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMHPOBATH 10 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

yYMEHHE CO3JlaBaTh COOCTBCHHBIC IMCHMEHHBIE UM YCTHBIC COOOLICHHUS, 0000mast
OMOJIOrHYEeCKYI0 HH()OPMAIIUIO U3 HECKOJILKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBINA
anmapaT OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouaunuecrBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM Ilpak | (uudposkie)
Bcer | Kontp
n/n | mporpaMmmsl THYyec | OOpa3oBaTe/bHbIE
0 0JILHDI
KHe PE€CypChI
e padot
padot
bu6mmoreka [IOK
! bronorna kax Hayka 2 0-5 https://m.edsoo.ru/7f41c292
5 JKuBbie CHCTEMEBI U UX 1 bu6moreka [IOK
OpraHu3aIus https://m.edso0.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOCHUE 3 05 1 bubmuorexa [JOK
KIIETKH ' https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKH3HEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOxeHME M HHIUBUAYAIIBHOE 5 1 bu6mmoreka [JOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnencrBenHocts u bu6mmoreka [JOK
6 8 15
HU3MEHYHBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OHMOTEXHOJIOIUU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1 0.5
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
ITPOI'PAMME
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11 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM Ipak (undposbie)
Bcer | Kontp
n/m | nporpamMmmsl THyec = oOpa3oBaTe/IbHbIE
0 0JIbHBI
KHe PE€CYPCHI
e paboTt
pa6oTt
bu6mmoreka [{OK
1 1
BOOIHOHHaA GHOTO M | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU 9 05 05 bubnuorexa [JOK
Ha 3emuie ' ' https://m.edsoo.ru/7f41cc74
bu6moteka [IOK
1
3 Oprani3Mbl i OKpykalolas cpesa > https://m.edsoo.ru/7f41cc74
4 Coo0recTBa 1 DKOJIOTHIECKHE 9 05 bu6moteka [IOK
CHCTEMBI ' https://m.edsoo.ru/7f4lcc74
bu6moreka [IOK
P 2
> SICPRHOS BpELL https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 1 55
I[TPOT'PAMME '

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHAJIBI VI YYHEHUKA

* buosorus / [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue /Ilox pex. [Taceunnka

B.B., AxunonepHoe o6mectBo «M3narenscTBo «IIpocBemenuer

* buosorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akuuonepnoe o6miectBo «M3mnarenscTBo «IIpocBemienuey

METOIUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

1. ITpoekt «Bcst Guonorus» http://www.ebio.ru/index-1.html
2. Buomoruueckuii karanor http://www.ancientbeasts.ru/

3. Buosorust. Cebuiku Ha caidTel 1o 6uostoruu http://biologylib.ru/catalog/
4. BuptyanbsHas oOpa3zoBarenbHast gaboparopus http://www.virtulab.net

5. Uutepuert ypok https://interneturok.ru/
6. 51 uny Ha ypok 6uosoruu http://bio.1september.ru/urok/
7. CoBpemenHnbie ypoku 6uosioruu http://biology-online.ru/
8. MudopmarnmoHHo-cripaBouHblii pecypc o ouonoruu http://www.cellbiol.ru/

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI 1
PECYPCBHI CETU UHTEPHET
https://irorb.ru/kafedry/kafedra-estestvenno-nauchnogo-obrazovaniya/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
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