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HOACHUTEJBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpPEICICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJCpKAHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIHUIAX, XapaKTEePU3YIOLUIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CPETHETO
obmero oobpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJOKEHUSM, ONPE/IEIIEHbI OCHOBHBIC (PYHKITH IPOTPAMMBI T10
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma 1o 6uonoruu 1aéT MpeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeacTBaMu ydeOHoro mnpeamera «buomnorusy,
onpezenser o00s3aTeIbHOE NPEIMETHOE COJEPKAHUE, €ro CTPYKTYpPY, paclpelieieHHe Io
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIINXCA.

B nporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUI 00y4YaromuXxcs 1Mo
OCBOEGHUIO COJIep KaHUs OMOJIOTUYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBIl ypOBEHb) peali30BaH MPHHIIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosiorud, Omarojmapss 4eMy B HEW NpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTALMil  JINYHOCTH, IKOJIOTUYECKOTO  MBIIIICHHUS,
NpEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [ToaToMy Hapsay ¢ U3ydeHHueM 00IeOMOIOTHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHUM >KHMBBIX CHCTEM pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHUE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAAHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOI0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS IKOJOTHUYECKH IEIeCO00pPa3HOTO TMOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHaM3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIICHWE BHUMAHHMSA K TPUKIAJHOW HAINPABICHHOCTH Yy4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECTeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHUe y O0yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOMIETOCS COBPEMEHHOT'O MHpA.

Bbuonorus Ha ypoBHe cpeaHero o0Iiero odpa3oBaHHs 3aHMMaeT BaxxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydaloOIIUXCsl MPEICTABICHUNH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bosbmioe 3HaueHne OWONOTHS MMEET TakKe [UId peIIeHUS BOCIMTATENBHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIero o0pa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
O6uosornu odbecnednBaeT ycaoBUs A ((OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U HWHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIBTYphl, CIOCOOCTBYET WHTETpAIHN
OMOJIOTUYECKUX 3HAHUHU C TMPEJICTaBICHUSAMHM M3 JIPYTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,



¢u3uku, xumun U reorpadun. HazpaHHbIE MONIOKEHUS O MpEJAHA3HAYCHUU Y4eOHOTO MpeaMeTa
«buonorus» cocTaBIIM OCHOBY ISl OIIPEICICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHHUIO €TI0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepkanus yuedHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYArOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe JUIsl (hopMuUpoBaHMs OOLIEH KyJIbTYpbl, ONPEACISIONe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHOM cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KU3HU U MPAKTHYECKON nesTenbHocTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT 3JIEMEHTBHl COJCpXKaHUsA, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHUA
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMS.

CtpykTypupoBaHHe COJepKaHusl y4eOHOro MmaTepuaia B MPOrpaMMe MO OHOJIOTHH
OCYIIECTBJIECHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
YKUBOM PUPO/IBL, 0 €€ yPOBHEBOM OPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «bruosnorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOTO Mo3HaHusm», «Kietka kak Ouonornyeckas cucreMay, «Opranusm
Kak Omosornyeckas cucrema», «CucrtemMa m MHOrooOpa3ue OpraHndeckoro MUpay, « IBOJIOIUS
YKUBOU MPUPOAB», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIJIAJCHHE
00y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUU 0OBEKTOB )KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
obecrneunBaeTcs pelIeHrueM CIEIYIOIUX 3a1au:

OCBOEHHE O0YyYaroIIMMMCS CUCTEMBl 3HAHUN O OHOJIOTMYECKUX TEOPUSIX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBWJIaX, CIYXallUX OCHOBOH UIsi (OpMHUpPOBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METOJAaX HAay4yHOIo ITO3HaHuS,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

¢dbopmupoBaHHue y OOyHaIOLIMXCsSl MO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UAEH U OIXOJ0B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3alUHy;

CTaHOBJIEHHE Yy oOydJarommxcsi oOell KyJnbTypbl, (YHKIHMOHAIBHOM TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHMBAThH SIBICHHS OKPYXAIOILEro MUpa KUBOW MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHre y 0OydyarOMIMXCsl YMEHHH WIIIOCTPHPOBATh 3Hau€HHE OMOJOTHYECKUX
3HAHUW B TPAKTUYECKOM MAESITENTbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOIOT HiA;

BOCHHUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIOBEKOM KUBOM MPUPOJBL,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHHUS K HeH, COOMIOIEHUS ITUYECKUX HOPM IPU MPOBEACHUN
OMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS TMOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, U1l QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHUIl B MOBCETHEBHOM >KM3HU JJISI OLEHKH
MOCNEACTBUM CBOEH NeATENbHOCTH IO OTHOIICHHIO K OKpYXarouiel cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBJISIETCA 00sI3aTENIbHBIM yYEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 0O0IacTH
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jlnst u3yuenust Onosoruu Ha 6a30BOM YPOBHE CpelHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezneno).
COJAEP/KAHUE OBYYEHUA



10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocodueil, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(GhOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKUX HayK.

MeTo/b1 T03HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAHNUEe, U3MEPEHHE,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IMoprpetsl: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauiel u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[Ipaktuueckass padora Ne 1. «lcnonp3oBaHue pa3nMYHBIX METONOB IPH H3YYECHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHHus Ouonoruu. OTIn4me >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OwocwcTteM W WX pasHooOpasue. YPOBHH OpraHHM3alld OHOCHUCTEM:
MOJICKYJISIPHBIMA, ~ KJIETOYHBIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeOIeHOTHYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpamum:

Tabnauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHMU3allMM >KUBOUN
IIPUPOJBI».

Ob6opynosanue: Moaens Mosekyibl JJHK.

Tema 3. XuMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XWMHUYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpaJbHBIX BeLIeCTB B Kierke. [lognep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHASl CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buosnoruueckue GpyHKINN OEIKOB.

®epMeHTHl — OHoNOrMueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBINA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuupel.  Otiuuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYraeBosl: MOHOCAaXapH bl (TI0K03a, pru0o3a 1 1e30Kcupru003a), Jrucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochomunuael, crepounsl. [uapodunsHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JHK. Crpoenne u ¢dynxuum PHK. Bunet PHK. AT®: ctpoenue u

byHKIMN.



urtonorus — Hayka o kierke. KineTtouHas teopus — npumep B3aMMOACHCTBUS WAEH U
(dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUEHHSI KIETKH.

Knerka xak nenoctnas xuBas cuctema. O0Iue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tunsl KIETOK: JyKapuoTHYecKas WU Ipokapuorhyeckas. OcoOEeHHOCTH CTpPOEHUs
MPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHASl CTEHKA, MIMKOKAIHUKC, UX (PYHKIIHMH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHKnuu. lluTormmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranou bl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKH: MUTOXOHIPUH, ITacTU/bl. IIporcxoxkieHne MUTOXOHIpU 1 I1acTua. Buast
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

SAnpo — peryasTopHblid LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, Kapuoruia3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpancnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[lunarpammbl: «PacnipeneneHne XUMHUYECKHUX JJIEMEHTOB B HEXHUBOM  HPUPOIE»,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKUX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKkyisl Oenka», «CtpoeHue hepmenTay,
«Hykneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®D», «CtpoeHne 3ykapuOoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHEe pacTUTENIbHON KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHKe: CBETOBOM MHKPOCKOI, 000pyJOBaHWE IS TPOBEACHUS HAOIIOICHUH,
U3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopatopHas pabGota Ne 2. «lM3ydyeHue CTpOeHHUS KIETOK pPACTCHHH, >KMUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIAIMS (TNIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEPreTUYecKnii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B TOHUMaHUU MeTaboIM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbi. Poibs pepmMeHTOB B 00MEHE
BEILECTB U MPEBPAILICHUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TemMHOBas (a3bl ¢oTtocunre3a. Peakmum ¢doTocuHTE3A.
D¢ dexkTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BinusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HauUe€HHEe XeMOCHHTEe3a JJIs JKU3HU Ha
3emute.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIJCICHHE U
aKKyMYJINPOBAHHME SHEPTUU B KJIETKE. DTarlbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHwe, WIM  KJIETOYHOE JbixaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh IHEPTETHIESCKOTO OOMEHa.



Peaknum wmarpuunoro cuute3a. [enermueckas wunpopmamms u JHK. Peanuzamus
reHeTudecKkoi mHpopmanuu B KiIeTKe. [ eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
. IBanoBckuit). OcoOCHHOCTH CTPOCHMSI W JKH3HEHHOTO IMKJIa BHUPYCOB. bakrtepuodarm.
Bone3nu pactenwmii, >kHBOTHBIX M YeJIOBEKa, BbI3bIBaEMbIe BUpycaMu. Bupyc nmmyHonepunura
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBepTaza M HHTETpasa.
[TpodunakTrka pacmpocTpaHEHUS] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

Hoptpetsr: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Merabomuzm»,  «MUTOXOHAPHSY,
«QHepreruueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3  Oenka», «['eHernueckuir  kom», «Bupyco»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbd 1wKin Bupyca CIIMJla, OGakrepuodaray,
«Pemmukanms JJHK».

Oo6opynosanue: Moaenu-anmiukauun «Yapoenue IHK u Tpanckpunuus», «brnocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounplii LUK, WM JKU3HEHHBIM MK KiaeTku. VHTepdasza u mwuro3. Ilpoueccsl,
npotekaromue B uHTEpdasze. Permmmkanms — peakuuss marpuuHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HabOp — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOMKEHUS U MHAWBHUYaJIbHOTO Pa3BUTHUS
OpPIraHU3MOB.

Henenue knetku —Muto3. Ctaauu mutosa. [Iporieccsl, mponcxoasiiye Ha pa3HbIX CTaJusIX
MUTO3a. brOIOrn4ecKkuii CMbICI MUTO3a.

[IporpamMmmupyemast rubesnb KJIETKH — aloInTo3.

@opMbl  pa3MHOKEHHUsSI OpraHu3MoOB: Oecrosoe M mosoBoe. Buael  Oecrnosnoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHW3MOB, €0 3HAYECHHE JUIS
CEJIEKIINH.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYHUSA OT OECIOI0ro.

Metio3. Craguu wmeitosa. [Iporeccrl, mpoucxonsiue Ha cTagusx Meiosa. [loBegenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHHE M pa3BUTHE IMOJOBBIX KJIETOK — ramer (CrepMaTo3oui,
AllleKsIeTKa) — crnepmatoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyIsLus,
opranorenes. [TocramOpuoHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 IBETKOBOTO PaCTEHUS: CTPOECHUE CEMEHH, CTaIUN
pa3BUTHS.

JdemMoHcTpanum:

Tabauie! u cxembl: «@opMbl pa3MHOKEHHUST OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
I[BETKOBBIX PACTeHUI», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «/lenenue kieTku GakTepuiiy,
«CTpoeHue TOJOBBIX KIETOK», «CTpoeHue Xxpomocombl», «KierouHblil nukimy», «Permkanus




JHK», «Muto3», «Meiio3», «IIpsimoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTAIUA OHTOTEHE3a.

OO6opynioBanue: MUKPOCKOI, MHUKponpenapaTsl «CriepMaTo30usl MIIEKOIMUTAIOIIETOY,
«Slinexnerka miekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHasi MOJIeNb-
amumakanys «Jlenenue kinerku», moaens JIHK, monens meradasHol XpOMOCOMBL.

JlaboparopHble U NpaKkTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmoeHre MUTO3a B KJIIETKaX KOHYMKA KOpPEIIKa JTyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaboparopHast pabora Ne4. «M3yueHHE CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Hcropus pa3BuTHs TeHETHKU. Ponb nuronoruu u
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1a pocCUiiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToIbl TEeHETUKH (THUOPHUIOIIOTUYECKUHM, UUTOTeHEeTHYEeCKH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIEC TeHETUYECKHE TTOHATHS. [ eHeTnYecKkass CUMBOJIMKA, UCTIOIb3yeMas B
CXeMax CKpeluBaHuM.

3aKOHOMEpPHOCTH  HACJENOBaHUS  INPU3HAKOB,  ycTaHOBJIEHHble . MeHuenem.
Mounoru0puaHoe ckpermBanue. 3akKoH equHOo00pasusi THOPUIOB MEePBOTO MoKoseHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorel ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurnbpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCMMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIEHUs TEHOTUIIA OCOOU.

CuerieHHoe HacienoBaHue mpu3HakoB. PabGora T.Moprana 1o CHEIUIGHHOMY
HacJe10BaHNIO TeHOB. HapyllieHue cuemieHns FTeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHs HACIEeICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enernka nosna. XpoMoCOMHOE ompeziesieHue 1mojia. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3menunBoCTh. BUibl U3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAsA. Poib cpeibl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOJU(PUKAIMOHHON HN3MEHUYHNBOCTH.
BapuanuonHnsiii psg u BapuanvoHnHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennasi, uiy reHOTUNMYECKasi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mpomecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallOHHas
M3MEHYUBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluii. MyTtareHHbsie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3MmenunBocty H. M. BaBuiosa.

BresgepHast HacIeCTBEHHOCTh U U3MEHYUBOCT.

I'enetuka uenoBeka. Kapmorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUPOBaHKUE, B TOM uucie ¢ nomomipio I[1I[P-anammsa. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢  HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPOPHUIAKTUKH U JICYCHHUS] TeHETUIECKIX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAUYEHHWE MEIUITMHCKOW TEHETHKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:



Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabnuubl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOT€HETUYECKAsi OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOreHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durunbOpunnoe ckpenuBanuey, «L{uTomornyeckue OCHOBBI JAUTHOPUIHOTO CKPEUIUBAHUS,
«Meiio3y, «B3anMoielicTBUE allIeIbHBIX T€HOBY, «I €HETHUECKuEe KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUICHHOTO C IOJIOM,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buapl wu3MeHunBOoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemoBanue pesyc-dakropan, «['eHeTrka rpymnm KpoBu», «MyTamuoHHas
W3MEHYHBOCTB.

Ob6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUIHOE CKpemuBanuey, «HemonHoe
JOMUHUpOBaHUEY, «JlurubpumHoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUTLEB U OKPACKHU Tela), repdapuit
«I"opox MOCEeBHOW.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTUOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIpErapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenne MoaubuKanOHHOW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGoparopuass pabGotra Ne7. «AHanmu3 wMyTauuid y JApo30QHIbI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBJICHHE W aHAJIU3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekius Kak Hayka M MPOLECC. 3apOXkKICHUE CENIEKIUU U JoMecTuKauus. Ydyenue H.
W. BaBuioBa 0 LEHTpax IPOUCXOXAEHHUS W MHOrooOpaszus KyJlbTYPHBIX pacTeHHil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNIeKIIMU. MacCoBBIi M MHAWBHUYAJIbHBIM OTOOPHI B CENEKIUU
pacTteHHi u >kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpellMBaHue — MHOPUIMHT.
Uucras nuaus. CkpelluBaHue YUCTHIX JIMHUMN. ['eTepo3uc, unu rubpuanas cuna. HepoacrtsenHnoe
ckpeuuBaHue — ayTOpuauHr. OtmanéHHas rubpuamzanus v e€ ycnexu. VMcKkyccTBEHHBIN
MyTareHe3 W TOJy4YeHHE MOJUILUIONI0B. JIOCTMIKEHUsI CeJIeKIMM PAcTeHUH, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas HMH)KeHepHs. OTanbl CO3/aHUA
pexomOuHanTHOW JIHK u Tpancrenneix opranuszmoB. Knertounas umxenepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHHui. KiioHupoBaHue BHICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHUeckue mpodiembl. MO —
FeHETUYECKH MOIU(DUIINPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabmuuel 1 cxemsbl: kapTa «L[eHTpBl TPOMCXOXKIEHUS W MHOr000pasusi KyJIbTYPHBIX
pactenuii», «llopoasl qomMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTaanéHHas
rubpuamzamusy, «Paboter akamemuka M. @. UBanoBay, «llonmummoumgus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM).

O60py0oBaHKE: MYJISDKU TJIOJIOB M KOPHEIJIOJ0B JAUKUX (OPM M KYJIbTYpHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTropHble U NpaKkTUYecKue padoTbi:

Okckypeust «OCHOBHBIE METOJbI M JOCTHXKEHMS CEJNEKIIMU PACTeHWH W KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».




11 KJIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[TpennochiIki BO3HUKHOBEHHS SBOJIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOPUS U €
MECTO B OMOJIOTHH. BiMsiHUE 3BOIOIIMOHHON TEOPHH HA pa3BUTHE OUOJIOTHH U IPYTUX HAYK.

CBuzeTenbcTBa HBOMIONMU. [1aJIEOHTONOTHYECKHE: TOCIICOBATEILHOCTh TOSIBIICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOH JICTOMHCH, ITepeXxoHbIe (hopMbl. broreorpaduueckue: cX0acTBO U
paznuune dayH u GIop MAaTEPUKOB B OCTPOBOB.

DOMOPHUOJIOTHYECKUE: CXOJICTBA U pa3inyusi dMOPHOHOB pa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYJAMEHTApHBIE OpPTaHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACICICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTeH Y BCEX OPraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS apBHHH3MA.
JIBoKyIEie  CWJIBI  JIBOJIIONMH  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPaHUYCHHOCTH PECYpCOB, HEONpeenEHHass W3MEHUYMBOCTh, OOphOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBINA OTOOD).

Cunrernueckast Teopus Bomonuu (CTD) u e€ 0CHOBHbBIE MOJIOKEHUS.

MuxkposBosrorus. [Tomymnsiuys Kak eIMHUIA BUAA U YBOJOINH.

JIBrokyme cwiibl ((hakTopbl) SBOJIIOLKU BHIIOB B MpUPOJe. MyTallMOHHBIN MpoIece U
KOMOWHATUBHASI U3MEHYMBOCTD. [ [0y ISIIMOHHBIC BOTHBI U Apeiid) reHoB. M30smus 1 MUrparus.

EctecTBeHHBII 0TOOp — HampabJsFOIIUK (akTop HBOJIOIMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprcrocoOIeHHOCTh OPraHU3MOB KaK pe3yIbTatT IBOJIOIMH. [IpuMepbl npucrnocoOaeHui
y opranu3MoB. ApoMop(h03bl i U0 AT TAIIHH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHoBHbIE (OpMBI BHI000pa30BaHUS:
reorpaduyueckoe, IKOJIOTHIECKOE.

MaxposBomorusi. @opMbl 3BONIONUH: (PUIETUYECKas, TUBEPTeHTHAsI, KOHBEPreHTHas,
napajurenbHas. HeoOpaTuMOoCTh SBOITFOIIHH.

[Ipoucxoxkaenne  OT  HecHEUAJIM3UpPOBaHHBIX  mHpenkoB.  [Iporpeccupyromas
crienuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JdemoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubl  u  cxembl: «Pa3BUTHE OpPraHUYECKOro MHpa Ha 3emie», «3apoJIbIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 32 CYyIIECTBOBaHHEY,
«EctectBenHbii  0TOOp», «MHOrooOpasue CcopToB pacTeHui», «MHorooopasue moposa
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas M3MEHUYUBOCTbHY, «ApoMopdo3bI»,
«Mmmoanantanuny, «OO0mas aereHepaiusy, «JIBmwkymmue cumsl sBomonnn», «Kapra-cxema
mapmipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHuey», «lIpucmnocoO0neHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bug000pazoBaHue, «IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opyaoBaHKe: KOJUIEKITHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKHU, HAOOP IJI0JIOB U
ceMsiH, Kosutekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelnb «OCHOBHBIE
HATPaBIIEHUS IBOIIONUNY, 00BEMHAS MoJeNb «CTPOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KOUIEKIUs «DOPMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3zBuTne Hacekomoro», «Pa3BuTue JATymKu», MHUKpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHast pabota Ne 1. «CpaBHeHHE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».




JlaGoparopnast pabora Ne2. «OmnucaHue NPUCHOCOONICHHOCTH OpraHusMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuyHble NPEACTABIECHUS O 3apOXkKACHUM KU3HU. HayuHble runore3pl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOTCHHBIH CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHMYECKUX. DKCIEPUMEHTAIBHOE MOTBEPKACHIE XUMUUECKOU
sBosrony. HaganbHble sTamnsl 6nonorndeckoit apomonuu. [ unoresa PHK-mupa. opmuposanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE MPOTOKJIETKU. IlepBble KIETKHM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTue )xu3nu Ha 3emMiie Mo 3pam u nepuojiam. Karapxeil. Apxeickas U mpoTepo30McKas
apsl. [Taneo3oiickast 3pa u €€ meproIbl: KeMOPUICKUH, OPTOBUKCKUH, CUITYPUICKUH, IEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iickas 3pa u €€ epuoIbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kaiino3zoiickas a3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOI'€HOBBIH.

XapakTepucTUKa KJIMMara M IeoJOoru4eckux mpoueccoB. OCHOBHBIE 3Tallbl ABOJIOLUN
pPacTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHuil 1 xKUBOTHBIX. [losiBIeHME, paciBeT
Y BEIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BOJTIOLUA. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeJIOBEKAa. AHTpPONOJIOTMs Kak Hayka. PasButrue mnpeacrtaBieHudl o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl M3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBmwxkynme cuibl  (pakTopsl) aHTpomoreHesa. HacrieacTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOP. OOLIECTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPYZa, MBILIUICHHUE,
peus.

OCHOBHBIE CTaJAMM U BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBEeK yMEIbIii,
Yenosek mnpsmoxoxasmmii, YemoBek HeaHIepTalbCKui, UYenoBek pasymHbld. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

Yenoeueckne pacsl. OCHOBHBIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajiousiHas  (dKBaTOpuaidbHas), MOHTOJOUIHAs  (a3uaTcCKO-aMepuKaHckas).  YUepTsl
IpUCIOCOOIEHHOCTH MTPECTaBUTENEH YEIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. ENMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabauiel u cxeMbl: «Bo3HukHOBeHHEe COTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupa», «PacturenpbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cUCTeMa OpPraHU4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOEHUS
YyeJloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIO0K
MPEAKOB COBPEMEHHOr0 4elloBeKay», «/lpeBHeiimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JIFOIN», «UelroBeueCKHne pacoi».

O6opynoBanue: Mymsoku — «IIpoucxoxnenne demoBeka» (OOCTBI  aBCTPANONMTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPhI, pyOuia, ckpebdia), TeoXpoHOJIorHIecKasl TabluIa,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktrueckas padora Ne 1. «M3ydeHne nCKOMaeMbIX OCTaTKOB PACTEHU U KUBOTHBIX B
KOJUICKIUSAX».

DKCKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbBIN WK
KpaeBeAUeCKUil My3eil).




Tema 3. OpranusMsl 4 OKpYyKalLas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd W pPas3feiasl dKONOrMH. MeToapl 3KOJIOIMYECKHX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIlIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue (axropel. Kiaccudukanus skonorndeckux (pakropoB: aOMOTHYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue  GakTopbl:  CBET, TeMIeparypa, BiIaxHOCTb. doTonepnoausm.
[TpucnocoOeHus OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruonornueckue puTMel.

buornueckue ¢dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBHN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aMMOJIEHCTBUI JUIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOMyssauud. OCHOBHBIE IIOKA3aTENIM IOIYJISLUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHMCJIEHHOCTHU NOIYJIALMU U €€ PeryJisiiusl.

JdemoncTpanum:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabauiel u cxemsl: kapta «lIpuponnbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzm», «llomynsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble H MpaKTHYecKue padoThbi:

JlaboparopHast pabora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
oOuTaHUAN.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

ITpakTuyeckas padora Ne 2. «[1oc4€T MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJT0rHYEeCKHE CHCTEMBbI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel  OHOLIEHO3a:  BHJOBaf,
IIPOCTPAHCTBEHHAs, Tpopuueckas (muiiesasi). Bunpl-nomuHantel. CBs3u B OHMOLIEHO3E.

Okonornyeckue cuctembl (3kocuctemsl). ITonaTtne o0 skocucreMe U OHOTreolLEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIECHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNM 9SKOCHCTEMBI: Omomacca,
HOPOAYKIMS. DKOJIOTMYECKHE NHPaMHIbl: MPOAYKIMH, UYUCIEHHOCTH, Ouomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPET YIS, pa3BuTre. CyKieccusl.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOHHOTO WK
HMIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPONOTreHHBIE IKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonornueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak pakrop ycTolHduBocTH 3KocucTeM. CoxpaHeHHe OMOIOTHYeCKOro
pazHo0Opa3us Ha 3emIie.

VYuenue B. U. Bepuazackoro o 6mocdepe. I'panuibl, cocTaB U CTpyKTypa Ouocdeps.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00aTbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IMKIBI JJIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emimn. AHTPOIIOTeHHBIE M3MEHEeHHS B Onocdepe. [ modansHbIe
HKOJIOTHUECKUE MPOOIIEMBI.



CocymecTBoBaHuE MPUPOIbI M YenoBeyecTBa. CoxpaHeHne OnopazHooOpas3usi Kak OCHOBA
ycroitunBocty Onocdepsl. OCHOBA PaLMOHAIBHOIO YIPABJIECHUS NPUPOAHBIMU PECYpCaMM U MX
UCII0JIb30BaHue. JlocTrykeHust OMOIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpanmu:

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

Tabnuue! u cxemsl: «Ilumessle nenny», «buoneHos3: coctas u crpykrypa», «lIpupoansie
coobmiectBay, «llemn mnuraHus», «OKoJOrHMUecKas mnupamuaa», «buocdhepa u yenmoBeK»,
«DKOoCUCTEMA IUPOKOJIUCTBEHHOTO JIecay, «DKOCUCTEMAa XBOMHOTO Jiecay, «broreHo3 BogoéMay,
«ArpoueHos3», «lIpumepHble aHTPONOr€HHBIE BO3ICHCTBUS Ha MNpUPOAYy», «Baxuelmue
UCTOYHUKU 3arps3HEHus BO3JyXa U I'PYHTOBBIX BOI», «llouBa — BaxkHeWIIass COCTaBIAOLIAS
ouocheprr», «Daktopsl nmerpajamuu  nouBy», «llapHukoBblii  3hdexT», «DaKTOpbI
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HU B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot a3ota B npupojie».

O6opynoBaHue: MOAEIb-alIINKALIHS «Tunuunble OMOIICHO3bI», repbapuit
«PacturenbHble  coobuiecTBa»,  Koyulekuuu — «buomenos», «Bpenurtenun  BakHEMIIMX
CENIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl W  KUBOTHBIX,
INPUHAAISKAIINE K Pa3HbIM 3KOJOIMYECKUM IpylaM oaHoro Buja, Kpacnas kuura Poccuiickoit
Deneparun, N300paskeHNsI OXPaHIEMBIX BUIOB PACTEHUH U KHUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I1I0 BHUOJIOTMU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA30OBAHU A

Cornmacho ®I'OC COO, ycranaBiauBaloTCs TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
00yJaIMMHUCS TIPOTpaMM CPEAHETo 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX DPE3YIbTATOB OCBOCHMs NpeameTra «bHOoJIOTHs» BBIIEIECHBI
CIEyIOIIME  COCTABISAIOIIME: OCO3HAHME OOYYalOIIMMMCS  POCCHUMCKOW  IpaKAaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAEIEHUIO,
HaJIu4Yue MOTHBaAIlUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC Pa3sBUTHC BHYTPCHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN pa3BUTHS
OHMOJOTrNYECKOro 3HaHUS, TOTOBHOCTh M CLIOCOOHOCTH 00yUarolnXcsi pyKOBOICTBOBAThHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMHM, MPUCYIIMMHU CHCTEME OMOJIOTMYECKOTro
o0pa3oBaHMs, HAIMYME SKOJOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
JKU3HEHHBIE JIaHbl.

JImaHOCTHEIE pPE3YyIbTAaTBl OCBOCHUA IPEIAMETA «bnonorusy JOCTUTI'alOTCA B C€IHNHCTBEC
y4eOHOIl W BOCHUTATENBHON JEsTeIbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU POCCHUHCKHUMU
COOMOKYJIBTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOIiecTBe MpaBWJIaMH M HOPMAaMHU MOBEAEHHUS M CIOCOOCTBYIOT IpOLECCaM CAaMOIIO3HAHMS,
CaMOBOCITUTAaHUSA W CaMOpPAa3BUTUS, Pa3BHUTHUA BHYTpeHHeﬁ MOo3nuun JIMYHOCTH, IMMAaTpUOTU3MaA,
YBa)XXEHUs K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpeKHOro  OTHOIIEHHWS K  KyJAbTypHOMY  HAclIE€QUI0O U  TpaJulUsM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN cpele.

JImaHOCTHEIE PE3YIbTATBl OCBOCHUS yqe6H0ro npeamMeTa «buomorusy JOJIKHBI OTpaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOH IEHHOCTHBIX OpI/IeHTaHI/II\/’I, IMO3UTHUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOIEeCTBa,



paClIMpCHUC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B IPOLCCCC pCain3alilii OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCITMTATCIbHON JCATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 WICHA POCCHICKOro 00IIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OO0S3aHHOCTEH, YyBaKEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEIILHOCTH MPH CO3JaHUU y4EOHBIX MPOEKTOB,
peneHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BBHIMOJIHEHUN OMOJIOTHYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO IO3ULUIO [0 OTHOIIEHUIO K SBJICHUAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE YYUTBIBATh B CBOMX JIEHCTBMSIX HEOOXOAMMOCTb  KOHCTPYKTUBHOI'O
B3aMMOJEHCTBUS JIIOJEH ¢ Pa3HBIMU yOEXKIEHUSMHU, KYJIbTYPHBIMU LIEHHOCTSMU U COLUAIBbHBIM
II0JIOKEHUEM;

TFOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHMIO
OIIOHEHTOB IPH 00CYXIEHUU CIOPHBIX BOIIPOCOB OMOJIOTUYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTb POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH Iepel PonmMHON, TOpaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHWE K M[PUPOAHOMY HACIEOWI0O U IIAMATHUKAM IIPUPOLBL,
JocTHKeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTBh OIIEHHMBATh BKJIAJl POCCUHCKHUX YYEHBIX B CTAaHOBJIEHHE U pPa3BUTHUE
OuosIorry, MOHUMaHUS 3HauYeHHsI OMOJIOTMH B IO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uzelHas yoex IEHHOCTb, TOTOBHOCTD K CIIY>)KEHHIO U 3auure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAILIMIO U PUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA I_[eHHOCTeI\/II CEMENHON JKU3HU B COOTBETCTBUU C TpaaguuusaMu HapoOaOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHPY, BKIOUAs SCTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHIA;

MOHUMAaHHUE YMOIMOHATBHOTO BO3ICHCTBUS KHUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
Ka4yecTBa TBOPUYCCKOM JTMUHOCTH;



5) puzuueckoro  BocnHuTaHus, (OPMHPOBAHHS  KYJbTYpPHl  310POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoyYus:

MOHMMaHKE U peau3alysi 3JJ0pOBOro 1 0€301acHOro oopasa *KHU3HH (3710pOBOE MUTAHUE,
COOJIIO/IEHNE TUTMEHUYECKUX MPaBWII U HOPM, COATAaHCUPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perynsipHasi  (pu3uueckash aKTUBHOCTH), OEPEXKHOro, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE UEHHOCTH MPaBUJ WHIUBHIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
IIOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K  aAKTHBHOM  JICITCILHOCTH  TEXHOJIOTUYECKOM H  COIHMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IIAHUPOBATh M CAMOCTOSTEIBHO BBITIOJIHATH
TaKyIo JIeSITeIbHOCTD;

MHTEpEC K paznu4HbIM chepam mpodeccruoHalbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIIei mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO MU CaMOOOpPa30BaHUIO Ha MPOTSIKCHUH BCEH
JKU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKH 11€JI€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMS;

MOBBILLIEHUE YPOBHS 3KOJIOTMYECKON KYIbTYphl: NPUOOpETEHHE ONbITa MJIAHWPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUIN AJI1 OKPYKAIOIIEN CPEJIbl;

OCO3HaHHUE T1100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX pPeLIeHHUS;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble IPU N3YUYE€HUH OUOJIOTUHM 3HAHUS U YMEHUS
IpU pElIeHuU MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOJIB30BaHUEM (COOIIOIEHNE
IIPaBWI TIOBEJIEHUS B INPUPOJE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochephl);

aKTUBHOE HEINPHATHE ACUCTBUM, MPUHOCSIIMX BpEA OKpYXkarolled NpUPOIHON cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKHUE IOCIEACTBUS MPEITPUHUMAEMbIX
JIEHCTBUN U NPENOTBPALLATD UX;

HaJIMYU€ PAa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJOTHYECKONH KYJIbTYpbI, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATHUBHOW M COLMAIBbHOM MpaKTUKe, TOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIECTBEHHOW MpPaKkTUKH, OCHOBAHHOIO Ha JHaliore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATENLCKOM KyJIbTYpPbI KaK CPEJICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHUE ceuu(PUKUH OMOJOTMM KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM



MHUpEe KaK O €IMHCTBE NPUPOABI, YelIOBeKa U oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIeM COXPAHEHHsI TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUISI COBPEMEHHON IMBUIIM3AIMU: 00ECTICUECHUS
HOBOI'O YPOBHS pa3BUTHsI MEAMLIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, TIOMCKA IyTEH BHIXOJA U3 III00AIBHBIX
9KOJIOTUYECKUX MPo0seM U obecrieueHus nepexoaa K ycTOHNYMBOMY Pa3BUTHIO, pallMOHAILHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOIOrMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00MIEH
KYJbTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyeMoi pu U3y4eHnu ONOJIOTUH;

[IOHUMAaHHE CYLUIHOCTH METOJOB IIO3HAHHUs, MCIOJb3YyEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAHMUS JJI aHalIW3a M OObBACHEHMs SBJICHUH
OKPYKAaIOIIET0 MHpa M NPOUCXOIAMUX B HEM HU3MEHEHHMH, yMEHHE JelaTb OOOCHOBAHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 I0JIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIHOJb30BaTh OMOJIOrMYECKHE 3HAHUS Ul PELICHMS
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHUE LIEHHOCTU HAY4YHOH JESATEIBHOCTH, TOTOBHOCTb OCYLIECTBIIATH NPOECKTHYIO U
HCCIIEI0BATENIBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHs yueOHOTro mpenMera «buomnorus» BKIIOYAIOT:
3HAUMMBbIC 1T (DOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOIMIUXCA  MEKIUCIUTIIHHAPHBIC
(MeXTnpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, WCCIIeIOBaHUEe, HAOIIOJCHUE, M3MEpPEHUe, IKCIEPUMEHT U JPYTuX), YHUBEPCAIbHBIE
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH M COLMAIBHONW KOMIIETEHIIMH OO0YJaronuxcs,
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B TIO3HABATEILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeamMeTHbIe Pe3ybTaThl OCBOCHMS MPOTPAMMBI CpPEIHEro oOmiero oOpa3oBaHMs
JIOJIKHBI OTpaXaTh:

OgiaeHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJorHUecKHE TeHCTBHUS:

CaMOCTOSITENIbHO (DOPMYJIMpPOBaTh M aKTyaJIM3MpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh TPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CHHTE3a, CpaBHEHHMs, KIACCU(PHUKAIMMU, OOOOIIEHHs), PACKphIBAThb CMBICT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHSITUSIMHU);

ONpEAEIATh LIENU JEATEIIBHOCTH, 3a7aBasl NapamMeTpbl U KPUTEPUHM HUX JOCTHXKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACSATEIBHOCTH C ITIOCTABIECHHBIMU LIEJISIMHU;



UCTOJIb30BAaTh OMOJIOTUYECKUE MOHATUS Ui OOBSICHEHHs (DAaKTOB M SIBICHUH >KUBOU
MIPUPOJIBL;

CTPOUTb JIOTUYECKUE PACCYKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHHWI B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMU Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a MMEIOLINXCSl MaTEpUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEIM,
OLICHUBATh PUCKH ITOCIEICTBUH JESATEIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEAbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIQJICTh HAaBbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U TTPOCKTHOU JEATEIbHOCTH, HaBbIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOHCKY METOJIOB
pelieHus MPakTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHbIX METO/I0B ITO3HAHMS;

UCIOJIb30BaTh Pa3IMYHbIE BHUJIbI ACSATENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 U MPUMCHCHHIO B yYCOHBIX CHTYalHsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX U COI[MANIbHBIX TPOEKTOB;

(hOopMHUPOBATH HAYYHBIN THIT MBIIIIJICHHS, BIIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33aJa4d B OOpPA30BATEIIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTYaJIM3UpPOBATh 3a/Jady, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHHs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AQHAJIM3UPOBATh TMIOJYYEHHbIE B XOJ€ pEHIeHUs 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBATD UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTh II€JICHANPABIEHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYH0  001acTu
JKU3ZHEACSATENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE WJEH, Mpeaiaratb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTABUTh
poOJIEMBI U 337291, JOMMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX HCTOUHUKAX MH(MOpMaLMM (TEKCTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(GOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHNSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYNBOCTH;

(dbopMynrpoBaTh 3aMpochl U MPUMEHSATh pa3jIMYHbIE METOAbl NpPHU IMOUCKE U O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /IJIs BHITIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HCIONb30BaHUS HWH(OPMALNOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3JINYHBIX IOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OPMY TpEACTaBICHUS OHOIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJIBb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBA IpU paboTe ¢ OMOIOTHYECKOM
uHpOpMaIIME: TPUMEHITh XUMHUYECKHE, (DU3MYECKHEe W MaTeMaTUYeCKUe 3HAKH U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpY, HCIIOIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJCTBA HATIISTHOCTH;

BJAJICTh HAaBbIKAMM pACIO3HABaHMA U 3aIIUTHl MHPOpPMAUUHU, HHPOPMALMOHHON
0€301aCHOCTH JTMYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAME:

1) oomenmne:

OCYU.[GCTBJ'DITB KOMMYHI/IKaL[I/II/I BO BCECX C(bepax KHW3HHU, aKTUBHO y‘IaCTBOBaTB B aIHaJiore
WM JUCKYCCHUH I0 CYIIECTBY 0OCYKIaeMol TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KIIGHI/IFI OTHOCUTCJIBbHO BBIIIOJIHCHUSI HpeﬂﬂaraeMOf/'I 3aJa4iu, y‘-H/ITBIBaTB I/IHTepeCI)I n
COIJIACOBAHHOCTD MO3HUIIUI APYTUX YIACTHUKOB JIHAJIOTa WIIH JTUCKYCCHN);

pacro3HaBaTh HeBepOAIbHBIE CPENCTBA OOIICHHS, MMOHMMATh 3HAYCHHUE COLHAIIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(PJIUKTHBIX CUTYAIM, YMETh CMSTYaTh KOHMIUKTHI 1
BECTH TI€PETOBOPHI;

BJIAJETh PA3IMYHLIMU CIIOcO0aMM OOLIEHUS M B3aMMOJAEHCTBUS, [TOHUMATh HAMEPEHUS
JIPYTHX JIOACH, MPOSBIIATh YBAXKUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
(OpMyYIIMPOBaTH CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHMEM SI3BIKOBBIX
CPEJCTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh U HCIOIb30BaTh MPEUMYIIIECTBA KOMAaHIHONW M UHIUBUAYATbHON pabOThHI MPU
pelieHny OMoJ0rudYecKor mpobiieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS TPYMIOBBIX
dbopM B3aMMOCHCTBYSI IPHU pEIICHUH Yy4eOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX UHTEPECOB
BO3MOKHOCTEHN Ka)KJ0r0 4JI€Ha KOJIEKTUBA;

MPUHUMATh 1I€JI COBMECTHOW JI€ATEbHOCTH, OpPraHW30BHIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIPEAENATD POJIU C YYETOM MHEHHM
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILIEHMBATh KaUeCTBO CBOETO BKJIAJIa U KaXKIOTO YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WUJIEU C MO3ULIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETHMUECKOE IOBEJECHUE B Pa3IUYHBIX CUTYalMsX,
MIPOSIBIISITH TBOPUECTBO M BOOOPaKEHHE, OBITH MHUITHATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU 1eHCTBUAMM:

1) camoopranu3amus:

UCIOJIb30BaTh OWOJOTUYECKHE 3HAHUS JUIS BBIABICHUS MTPOOJIeM M WX pEUICHUS B
JKN3HCHHBIX U y‘Ie6HBIX CUTyalusIX;

BBIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHUH I1eNIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K >KUBOM MPUPOJE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKpYKarolluX;



CaMOCTOSITENIHO OCYILIECTBIISTh IMO3HABATEIbHYIO ACATEIbHOCTD, BBIBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B OOpa30BaTEIHHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTAaBJISATh IUIaH PELIeHUs IPOOIEMbI C YU4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacIpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBIICHUIO IIUPOKON 3PYIUIIMU B PA3HBIX 00JaCTAX
3HaHMU, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIbHOCTh, OLICHHBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIJICTh HABBIKAMH IMO3HABATEILHON PeICKCHN KaK OCO3HAHMS COBEPIIIAEMbIX ACHCTBUI
W MBICJIMTCIIbHBIX MMPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/IfI, HUCITOJIB30BATh HpI/IéMI)I peq)JIGKCI/II/I
TSl OIICHKU CHTYAIMH, BHIOOpA BEPHOTO PEIICHUS;

YMCTb OLICHUBATDL PUCKHU U CBOCBPCMCHHO IMPUHHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

MPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MPU aHAIU3E PE3yIIbTaTOB JICSITEIbHOCTH;

3) npuHsITHE CeOsl H APYTHX:

IIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro 4eJ0BeKa.

INMPEIMETHBIE PE3YJIBTATHBI

[IpenmertHbie pe3ynbTaThl 0cBoeHUs porpammbl COO 1o Ouosioruu Ha 6a30BOM YpOBHE
BKJTIIOYAIOT Crieruduueckue s yaeOHoro npeamera «buosorusy HaydHbIC 3HAHHS, YMEHUS U
CITOCOOBI JeHCTBUI o OCBOCHHIO, UHTEpIpETAINN
n HpeO6pa3OBaHI/IIO 3HaHHI>i, BU/JIbI ACATCIIBHOCTHU 110 MOJTYYCHUIO HOBOI'O 3HAHUSA U TPUMCHCHUTIO
3HAHUU B pa3IMYHBIX YUCOHBIX CHUTYaIlUsIX, a TAKXKE B PEaJbHBIX JKU3HCHHBIX CHTYAIUsX,
CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3yiabTaThl MPEICTaBIEHbI MO ToJam
o0OyueHusl.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHsA yueOHoro mpenmera «buonorus» ¢ 10
Knacce JOJDKHBI OTpaXkarh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U pOJId OUOJIOTMHM B CHUCTEME HAyYyHOTO 3HAHUSA
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHne OMOJOTHYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KJIETKA,
OpranusMm, MeTa0oau3M (0OMEH BEIECTB U MTPEBpaIlleHUe YHEPTUH ), TOMEOCTa3 (caMOperysius),
yYpOBHEBasi  OpraHW3alusi  JKUBBIX  CHCTEM, CaMOBOCIpPOHU3BeNEHUE  (PErmpOIYyKIIHS),
HACJIEACTBEHHOCTb, U3MEHYUBOCTD, POCT U PA3BUTHUE;

yMEHHE H3Jarath OWOJIOTMYECKHE TEOpUr (KJIETOYHAs, XpPOMOCOMHas, MyTalllOHHas,
LEHTpallbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I'. Mennens, T.Moprana, H.



W. BaBunosa) u yueHus (0 LEHTPaX MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYypHBIX pacTeHuit H.
W. BaBusnosa), onpeaensaTh IPaHULIbl MX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIIQJETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OIHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBIECHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIB)KEHUE TI'MIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYLICCTBEHHBIC NIPU3HAKU BUPYCOB, KJIETOK IIPOKAPHUOT M JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpAILEHHs] SHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUYaJIbHOTO Pa3BUTH
opranu3ma (OHTOTEHE3);

yYMEHHUE MPUMEHSATH MOJyYeHHbIE 3HAHUS I O0BSICHEHUS! OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCIIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS W 3/I0POBBSl OKPYXKAIOIIUX JIOJEH, COOMIOACHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsI B OKpYXawolleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH [ paldOHAJIbHOTO
IIPUPOIOIOIB30BAHUS;

YMEHHE peuiaTh 3JE€MEHTapHble TEHETUYECKHE 3aJauyd Ha MOHO- U JIUTHOpHAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIPEJICKa3aHtsl HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE paboThl, COONI0IATh NpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHUYECKH OLIEHHWBAaThb W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» e 11
KJlacce I0JKHBI OTPaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMM B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs ’KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBATh COJIepKaHre OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, OMYJISIIIMS,
reHO(OH[, HBOJIOLMS, JBIKYIIHE CHIbl ((aKTOpPbl) SBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oOBaHUE, SKOJOrMYeckue (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJornyeckas nupaMmua, ouoreoueHos, onocgepa;

yMEeHHE Wu3Jarath Ouosiornyeckue Teopuu (dBosounoHHas Teopuss Y. JlapBuna,
CHUHTETHYECKasi TEOpUs HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoiblieBoro cxoacrsa K.
M. bapa, uepenoBaHus IIaBHBIX HampasieHU u myTted 3Bosronuu A. H. CeBeprioBa, yueHus o
6uocdepe B. . Bepnajckoro), onpenensTb rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAaMH HAy4YHOI'O MO3HAHHUS B OMOJOTHU: HAOIIOJEHHE U ONMCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyUEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX ITOHSATH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBLACTATH CYIIECTBEHHBIE IPU3HAKHU CTPOEHUS OMOJIOTHUECKUX 00BEKTOB: BUJIOB,
NOMYJSIIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTEOIlEHO30B M 3KOCHUCTEM,
OCOOCHHOCTH  IIPOLECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBMSI SKOJIOIMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U IOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOTIOT€HHBIX U3MEHEHHI B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIUECTB M OHON€OXMMHYECKMX LHUKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH M10JIy4eHHbIE 3HAHUS Ul 00bsCHEHUS] OMOJIOIMYECKHX MPOLIECCOB U
SIBIICHUM, JIJISl IPUHSATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHNUS
0€30IIaCHOCTH CBOErO 370POBbsS M 3/I0POBbsl OKPYKAIOLIUX JIOJEH, COOMIONEHUST HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU ouosoruu JuIs paLoOHAIBLHOIO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a]laud, COCTAaBJIATh CXEMbl IEpeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (e MUTaHuUsA);

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COONI0IATh NpaBUiIa MpU
paboTte ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OLIEHHWBAaThb W HMHTEPIPETUPOBATh MH(POPMALNIO OHOJOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHblE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMHGpOpMalMU, HAay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTMYECKUE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHME CO3/1aBaTb COOCTBEHHBIE IIMCbMEHHbIE U YCTHBIE COOOLICHUS,
OMOJIOTMYECKYI0 HMH(QOPMALMIO W3 HECKOJIBKUX HCTOYHHUKOB,
MNOHSTUMHBIN annapaT OUOJIOTUu.

00001m1ast
IPaMOTHO  HCIIOJIb30BaTh

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne ||HaumenoBaHue pa3aenoB U TeM KonuuecTBo yacos ‘ DnexTpoHHbIe (IIUPPOBLIE)
/T POTPaMMBbI Beero|[Kontponsie|[[ipaktiyeckue o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 ||buonorus xak Hayka 2 0.5 bubmuotexa [IOK
https://m.edsoo.ru/7f41¢c292
2 |’KuBble CHCTEMBI H X 1 1 bu6mmorexa [IOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 || Xumuueckuii cocTaB u 8 1 bu6mmorexa [IOK
CTPOEHHE KIETKU https://m.edsoo.ru/7f41c292
4 | )Ku3HenesTeIbHOCTh KIIETKU 6 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41¢c292
5 ||PazmHOXeHME U 5 1 bubnuotexa [JOK
WHIWBUIYAIbHOE Pa3BUTHE https://m.edsoo.ru/7f41¢c292
OpPTaHHU3MOB
6 ||HacimencrBeHHOCTE U 8 15 bubnunorexa LIOK
U3MEHYHUBOCTb OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 ||Cenekiusi OpraHU3MOB. 3 bubnuotexa [JOK
OCHOBBI OMOTEXHOIOTHHI https://m.edsoo.ru/7f41¢c292
8 |[Pe3epBHOE Bpems 1 1 bu6muorexa [JOK
https://m.edsoo.ru/7f41¢c292
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Ne ||HanmeHoBaHME pa3liesioB U TEM KonuuecTBo uacos DnexTpoHHbIE (IUGPOBEIE)
n/m POrPaMMBI Beerol|[KoutpomsHbie|[[IpakTiuecke o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
OBILIEE KOJIMYECTBO HACOB || 34 3 4
10 ITPOI'PAMME
11 KJIACC
No || HammeHoBaHue pa3ziesioB U KonnuectBo yacoB ‘ DnekTpoHHbIe (IU(PPOBEIE)
/i TEM TMPOTPaMMBbI Beero [KontpomsHbie|[Ipaktuueckue o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 DBOJOLMOHHAS OUOIOTHS 9 1 but6mmoreka [IOK
https://m.edsoo.ru/7f4lcc74
2  ||BO3HHKHOBEHHE U pPa3BUTHE 9 1 0.5 bu6mmoteka [JOK
KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 OpranusMel 1 OKpy>Karomias 5 1 1 bubmmoreka [JOK
cpena https://m.edsoo.ru/7f4lcc74
4 Coo01mecTBa 1 9 bubnmorexa LIOK
9KOJIOTUYECKUE CHCTEMbI https://m.edsoo.ru/7f4lcc74
5 PeszepBHoe Bpemst 2 1 bubmmoreka [JOK
https://m.edsoo.ru/7f4lcc74
OBILIEE KOJIMYECTBO YACOB | 34 3 2.5
[10 ITPOTPAMME
MMOYPOYHOE INIJTIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KomnuecTBo vacos ‘ Hara DneKTpoHHBIE U(POBHIE
/1 Beero|[Kontponsasre|[Ipaktiyeckue| A3y ICHHA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 ||buonorus B cucreme | 1 bubnmorexa LIOK
HayK https://m.edsoo0.ru/863e6122
https://m.edsoo0.ru/863e632a
2 |MeToapl MO3HAHUS 1 0.5 bu6anoreka LIOK
YKHBOH MTPUPOJIBL. https://m.edsoo0.ru/863e6122
[TpakTrnueckas
pabota Ne 1
«/cnonp3oBanue
pa3IMYHBIX METOJIOB
IPH H3YICHHUH
OMOJOTUYECKHIX
00BEKTOBY
3 |[buomornyeckue 1 bubnuoteka [JOK
CUCTEMBI, IPOIIECCHI https://m.edso0.ru/863e6564
U UX U3YYCHUE
4 || Xumnueckuii coctaB| 1 bubanoreka LJOK
KIeTku. Bona u https://m.edsoo.ru/863e674e
MUHEPATBHBIC COJTH
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Ne Tema ypoka KonunuectBo yacos ‘ Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponsusie|[Ipaktiueckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
5 |beaxu. CoctaB u 1 bu6nmorexa [IOK
CTpOeHHE OCIKOB https://m.edso0.ru/863e6b72
6 | DepmeHTH — 1 0.5 bubnuorexa [JOK
OuoJIornYecKue https://m.edso0.ru/863e6b72
KaTaJan3aTophlL.
JlaboparopHas
paborta Ne 1
«3yuenue
KaTaJIUTUYECKON
AKTUBHOCTH
(dbepMeHTOB (Ha
pUMepe aMHIIa3bl
WIM KaTajia3bl)»
7 ||Yrnesonasl. JIunuasl 1 bu6nunorexa LIOK
https://m.edso0.ru/863e6870
8 |[HykienHoBBIC 1 bubmmoreka [JOK
KHACIOTEL. ATD https://m.edsoo.ru/863e6d5c
9 |[Ucropus u MmeTOIBI 1 bub6nmorexa LIOK
U3YUYCHUS KIICTKH. https://m.edso0.ru/863e6e88
Knerounas reopus
10 ||[Knerka kax 1
LEJIOCTHAS JKHBas
cucreMa
11 ||Ctpoenue 1 0.5 bubnmnoreka [HOK
IYKapUOTHYECKON https://m.edsoo.ru/863e6ff0
KJICTKH. https://m.edsoo.ru/863e716¢
JlaGopatopHas
pabota Ne 2
«M3yyenune
CTPOCHUS KJIETOK
pacTeHuN,
YKUBOTHBIX, TPUOOB 1
OaxTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpernaparax u
WX OMUCAHHE)
12 ||OOmen BemecTB mn | 1 bubnunorexa LIOK
METa00IM3M https://m.edso0.ru/863e766¢
13 ||[@oTocunres. 1 bubnunorexa LIOK
XeMOoCHHTE3 https://m.edsoo.ru/863e7c98
14 | Onepreruueckuit 1 bu6muoreka [JOK
oOMeH https://m.edsoo.ru/863e7aae
15 |PKu3sHEHHBIH UK 1 0.5 bubnunorexa LIOK

KJIeTKU. [lenenue

https://m.edsoo.ru/863e7dc4
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Ne Tema ypoka KonunuectBo yacos ‘ Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponsusie|[Ipaktiueckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThl

KJIETKH. MUTO3.

JlaboparopHas

paborta Ne 3

«Habmonenne

MHUTO3a B KJIETKax

KOHYHKA KOpEIKa

JyKa Ha TOTOBBIX

MUKpOTIpenaparax»

16 ||buocunte3 Oenka. 1 bu6nmoreka [IOK
Peakuus https://m.edsoo.ru/863e796e
MaTPUYHOTO CUHTE3a

17 |[Tpancnsuus — 1 bub6nmorexa LIOK
OounocuHTe3 OeKa https://m.edsoo.ru/863e796e

18 |[HekierouHbie 1 bubnnorexa [JOK
(bOPMBI JKU3HH — https://m.edso0.ru/863e7540
BUPYCHI

19 ||[@opmbr 1 bubnnoreka [JOK
pa3MHOKEHHS https://m.edso0.ru/863e81b6
OpraHu3MOB https://m.edsoo.ru/863e831e

20 ||Meiio3 1 1 bubnuoreka [{OK

https://m.edsoo.ru/863e7f4a

21 ||O6pazoBanue u 1 0.5 bu6mmoteka [JOK
pa3BHUTHE MOJOBBIX https://m.edso0.ru/863e81b6
KJIETOK.

Onno10TBOpPEHHE.
JlaboparopHas
pabota Ne 4
«3y4yenue
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»

22 |UnnuBuyampHOE 1 bubnmorexa LIOK
pa3BUTHE https://m.edso0.ru/863e8436
OpraHU3MOB

23 |l'enetnka — Hayka of| 1 bu6muoreka [JOK
HACJIEICTBEHHOCTH U https://m.edsoo.ru/863e86f2
U3MEHYUBOCTH

24 ||3aKOHOMEPHOCTH 1 bu6muoreka [JOK
HAacJIeTOBaHUs https://m.edso00.ru/863e8878
MIPU3HAKOB.

MonorubpuaHoe
CKpEIINBAHHE
25 ||[durnbpumHoe 1 bu6muoreka [JOK

CKpCIIUBaHHC. 3akoH
HE3aBUCHUMOTI'O

https://m.edsoo.ru/863e89a4
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n/a

Tema ypoka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThl

[IpakTueckue
paboThl

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

HacJIeI0BaHMsI
IIPU3HAKOB

26

CreruieHHOE
HacJIeJOBaHUe
MPU3HAKOB.
JlaboparopHas
paborta Ne 5
«M3yuenue
pe3yJIbTaTOB
MOHOTMOPHUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Tp030(QUIIBI HA
TOTOBBIX
MUKpOTpenaparax»

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

27

I'eneTuka mona.
HacnenoBanmne
MPU3HAKOB,
CIICTIJICHHBIX C
I1OJIOM

bubnuoreka [{OK
https://m.edso0.ru/863e8c60

28

N3MeHUnBOCTSE.
Henacnencrsennas
W3MEHUYUBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenue
MOIU(PHUKAITMOHHON
M3MEHYUBOCTH,
IIOCTPOEHUE
BApUALIMOHHOT O
psanau
BApUALIMOHHOMN
KpHUBOW»

0.5

bubnuoreka [{OK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MEHYNBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3 MyTauui y
Tp0o30¢UITEI HA
TOTOBBIX
MUKpOIpenaparax»

0.5

bubnuoreka [{OK
https://m.edsoo.ru/863e8efe

30

I'eneTnka yemoBeka

bubmuoreka [{OK
https://m.edso0.ru/863e8d78

31

Pe3epBHBIN ypOK.
O00011IeHNE TT0 TEME
«HacnencrseHHOCTE
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Ne Tema ypoka KonunuectBo yacos ‘ Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|[Kontponsusie|[Ipaktiueckue| A3y 1CHHA 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThl
U U3MEHYUBOCTh
OpPTraHU3MOB»

32 ||Cenekmus kak Hayka | 1 but6mmoreka [IOK
U TIpOoIIecc https://m.edso0.ru/863e9214

33 |[MeToapl u 1 bubnnorexa [{OK
JOCTHIKEHUS https://m.edsoo.ru/863e9214
CEJICKLIUH paCTCHUMN
U JKUBOTHBIX

34 ||buoTexHOIOrHs KaK 1 1 but6mmoreka [IOK
0Tpacib https://m.edso0.ru/863e9336
IPOM3BOJICTBA

OBLIEE 34 3 4

KOJIMYECTBO

YACOB I10

I[TPOI'PAMME

11 KJIACC

Ne Tema ypoxka KonnuecTBo 4acos ‘ Hara DneKTpoHHbIEe HU(POBHIE

n/n Beero|[Kontponbhsre|[Ipaxtiueckue][13Y1€HHs o0pa3oBaTeNbHbIE PECYPChI

paboThI paboThI

1 |[OBomronus u 1 bubnunorexa LIOK
METO/IbI €€ U3yUCHUS https://m.edsoo.ru/863ea20e

2 ||Uctopus pa3BuTHS 1 bubmuoteka [IOK
npe/ICTaBICHUN 00 https://m.edso00.ru/863e9570
HBOJIIOLIUH

3 ||MuKpO3BOIIOIUS 1 bubmuoreka [IOK

https://m.edsoo.ru/863e9cle

4 |[[Tomymsiuus Kak 1 0.5 bubmuoreka [JOK
dIIeMEHTapHast https://m.edso0.ru/863e99c6
€/IMHUIIA BUJA U
HBOJIIOLHH.

JlaboparopHas
pabota Ne 1
«CpaBHeHUE BUIOB
o
MOP(OTIOTHIECKOMY
KPUTEPHIO»

5 ||dBmxKyiue cuisl 1 bu6muoreka [IOK
(omeMeHTapHbIe https://m.edsoo.ru/863e9da4
(haKTOpBI) FBOTIOLIUN

6 |[EcrecTBeHHBII 1 bubnuoteka [JOK
0T6Op U ero Gopmal https://m.edso0.ru/863e9ed0

7 ||Pe3ynbTaThl 1 0.5 bubmmoteka [IOK
SBOJIOIIH: https://m.edsoo.ru/863e9fde
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n/a

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTueckue
paboThI

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

MPUCTIOCOOTICHHOCTh
OpPTraHu3MOB U
BUJI000pa3oBaHue.
JlaboparopHas
pabota Ne 2
«Omnucanue
MPUCTIOCOOJICHHOCTH
opraHusma u eé
OTHOCHUTEIILHOTO
XapakTepa

Hampasnenus u

IIyTH
MaKpO3BOJIIOLUU

bubnuoreka [{OK
https://m.edsoo.ru/863e9cle

HeobOpartumocTs
HBOJIIOIUH

10

Hcropust )xu3HM Ha
3emiie U METOBI €€
U3y4YEeHUs

11

I'unoressl
MIPOUCX 0K ICHHS
JKA3HU Ha 3emiie

bubnuoreka [{OK
https://m.edsoo.ru/863ea5a6

12

Pa3Butne xu3Hu Ha
3emJie 1o 3paM U
nepuojam

bubnuoreka [{OK
https://m.edsoo.ru/863ea6be

13

OcHoOBHBIE 3TaIbI
HBOJIIOLIUN
pPacTUTEIBHOTO U
YKUBOTHOI'O MHUpA.
IIpaxTrueckas
pabota No 1
«M3yyenune
HCKOIAaeMbIX
OCTaTKOB PacTeHUHU
Y )KMBOTHBIX B
KOJUIEKLIHSAX»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863ea8bc

14

CoBpemMeHHast
cucreMa
OpPTaHHYECKOTO
MUpa

bubmuoreka [{OK
https://m.edsoo.ru/863ea48e

15

DBOIIOLNS YETIOBEKA
(arTpOTIOTEHE3)

bubmuorexa [{OK
https://m.edsoo.ru/863eac2c

16

JIBrKy1me Crisl

(axtopsr)
aHTPOTIOTeHEe3a

bub6mmorekxa [IOK
https://m.edsoo.ru/863ead44



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

Tema ypoxka

KonnuectBO yacoB

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

Konrpoubsnsle|[IpakTnueckue
paboThI paboThI

OcHoBHbIE CTaIUU
ABOJIIOLIMU YEJIOBEKA
UenoBeyeckue pacsl bubnuotexa [JOK
Y TIPUPOIHBIC https://m.edsoo.ru/863eaea2
aJlanTalyy 4eIoBeKa
Pe3epBHBII ypOK. 1

O0o0011IcHNE 10 TEME
«BO3HUKHOBEHHE U
pa3BUTHE )KU3HH HA
3emne»

‘SKOHOFI/IH KaK HayKa

Cpenpl oOuTaHus u
IKOJIOTHIECKUE
(bakTopsI

bubnuoreka [{OK
https://m.edsoo.ru/863eafec

AOuoTHYECKHE
(hakTopHI.
JlaboparopHas
pabota Ne 3.
«Mopdomnoruueckue
0COOCHHOCTHU
pacTEHNN U3 pa3HBIX
MECT OOUTAHUS.
JlaboparopHas
pabota Ne 4.
«BnusHue ceera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeyCa»

bubnunorexa LIOK
https://m.edsoo.ru/863eb10e

buornueckue
(baxTopsl

bu6anoreka LIOK
https://m.edso0.ru/863eb348

DKOJIOTHYECKUE
XapaKTEPUCTUKU
MONYJISALINH.
[TpakTrnueckas
pabota Ne 2
«Toxcuér
MJIOTHOCTH
MONYJISILANA pa3HBIX
BUJIOB PaCTEHUII»

Coo0mrecTBa but6mmorekxa [IOK
OpPraHu3MOB — https://m.edsoo.ru/863eb46a
OmoIeH03

DKOJOTHYECKHE bubnuotexa [JOK

CUCTEMBI https://m.edsoo.ru/863eb46a

(9KOCHCTEMBI)



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

n/a

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTueckue
paboThI

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

27

OCHOBHBIE
[OKa3aTelIn
YKOCHCTEMBI.
DKOIOrHYECKHUE
MAPaAMUJIBI.
CBolicTBa
YKOCHUCTEM.
Cyxkueccus

but6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

28

IIpuponusie
9KOCUCTEMBI

29

AHTpPOIIOT€HHbIE
9KOCUCTEMBI

30

buochepa —
riro0abHast
PKOCHCTEMA 3eMITH

bubnuoreka [{OK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIIECTBOBAHHS
ouocdepsl

bubnuoreka [{OK
https://m.edsoo0.ru/863ebd16

32

UenoBeuecTBO B
o6uochepe 3emnu

33

CocymecTBoBanue
IIPUPOJBI U
YeJI0BEUECTBA

bubnuoreka [{OK
https://m.edsoo.ru/863ebale

34

Pe3epBHBIN ypOK.
O00011eHNE TEMBI
«Coo0miecTBa 1
9KOJIOTHYECKHE
CHCTEMBI»

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

2.5



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECITEYHEHUE OBPA30OBATEJIbBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* buonorwus, 10 knacc/ [Tonomapésa M.H., Kopuunosa O.A., Jlommnuna T.E.; mox pemxakiueit
[Tornomapépoii M.H., O61iecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTenbCKuil IICHTP
«BEHTAHA-T'PA®y»; Akimmoneprnoe obmectBo «M3natenbcTBo «IIpocBerieHue

* buonorus, 11 knacc/ [Tonomapésa N.H., Kopaunosa O.A., Jlommnuna T.E. u qpyrue; nox
penaknueit [Tonomapéroit M.H., OGmiecTBO ¢ OrpaHMuYeHHON OTBETCTBEHHOCTHIO M31aTenbeKuit
nentp «BEHTAHA-TPA®»; Akimoneproe obmiectBo «M3narensetBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. buonorus. KoutposbHo - u3MepurenbHbie Mmatepuaisl EI'D B 2022, 2023. MuHuctepcTBO
obpazoBanusi PO OUIIN.

2. buonorus: mocoOue /I MOCTYyMarNuUX B By3bl/ o pea. wi.-kop. PAO H.B. Uebbimesa. -
M.: 1999

3. baryeB A.C, I'ynenxoBa M. A., EneneBckuii A.I'. buosiorus. bonboii cripaBOuYHuK JUIs
IIKOJIBHUKOB U IMOCTYIAONMUX B BY3bI. - M.: [lpoda, 2004;

4. bonrosa 1.B. Coopnuk 3agau o OO11eit 0nonoruu Asis NOCTYMAIUX B BY3bL. - M.: «OHHKC
21 Bex» «Mup u obpazoBanue», 2005;

5. Koznosa TA., Kyumenko B.C. buonorus B Tabnunax 6-11 kmaccel. CnpaBounoe' mocodue. -
M.: JIpoda, 2002;

6. MennukoB b.M. buonorus: ¢popmbsl U ypoBHHU KHU3HU: TTocoOue i ydanuxces / b.M.
MenHukoB. - 2-e u31., nepepad. - M.: [Ipoceemenue, 2006r.

7. buonorus: mocoOue A7 MOCTYMAIIUX B By3bl/ o1 pell. 4i.-kop. PAO H.B. YeOGrimesa. -
M.: 1999

uznoxxenue K yueonuky H. Conuna (35ekTponHoe yueOHoe U3gaHue),

Apoda,

®usnkon, 2006

- [ToaroroBka k EI'D no Guonorun. DnexkrporHoe yuedHoe uznanue, poda, ulll: 2006

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://lecta.rosuchebnik.ru/classwork
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
https://foxford.ru/teacher-dashboard

https://fipi.ru/ege

https://ege.sdamgia.ru/

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»



